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I. Exhibit A – Executive Summary 

 The State of Oklahoma, acting through the Oklahoma Department of Commerce / Community 

Development (ODOC/CD), will use the Community Development Block Grant National Disaster 

Resilience Competition (CDBG-NDRC) funding to benefit vulnerable populations, small 

businesses, and other eligible recipients associated with the State’s disaster recovery and resiliency 

efforts. 

 The State of Oklahoma and its primary partner, the City of Oklahoma City, proposes a science 

based strategy that is supported by extensive community outreach. The strategy is comprised of a 

“One-Water” pilot program about water supply, distribution, treatment, stormwater management, 

and flood prevention that during times of storm events, transforms water from a threat into an asset 

while building long-term water supply security and enhancing economic opportunity and security 

for the most vulnerable and disaster impacted populations.  

 Storm related damages such as flash flooding can be geographically unpredictable. Resiliency 

must address a wide geographic area and simply can’t be restricted to areas where disasters have 

occurred in the past. Building upon this, the pilot program approach will seek to provide the 

following ‘Best Practices’: scalability, innovation, and public awareness / education all of which 

can provide benefits to smaller Oklahoma communities statewide.   

 This CDBG-NDRC Phase II application outlines the methodology and priorities that the 

State’s primary partner ‘Oklahoma City’ has used for funding eligible activities in three covered 

project areas that include the Oklahoma River, Deep Fork and Lake Thunderbird Basins. 

The broad categories for CDBG-NDRC investment include eligible activities of Infrastructure, 

Housing, Public Facilities, Economic Revitalization, and Planning. This application includes 85 

pages of narrative consistent with the page limitations defined in Section B. b. Application Page 

Count. A crosswalk is included as AttH_A11_Crosswalk_OK.pdf. 
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I. Exhibit B – Threshold Requirements 

I.A. Eligible Applicant – The State of Oklahoma qualifies as an eligible applicant as provided 

in the NOFA at paragraph III.A.19. Oklahoma and FEMA Declaration DR-4117. 

I.B. Eligible County -- The State of Oklahoma is partnering with the City of Oklahoma City 

in NDR completion.  Oklahoma City extends Canadian, Cleveland, Oklahoma and Pottawatomie 

Counties.  All four counties were included in a qualifying Major Disaster Declaration – DR-4117 

for severe storms, tornadoes and flooding that occurred on May 19, 20 and 31, 2013. 

I.C. Most Impacted and Distressed – The State of Oklahoma documented most impacted and 

distressed criteria in the phase I submission in Exhib_B_Threshold_Oklahoma.pdf pages 1-16.  

The State qualifies both on HUD previously determined counties (Cleveland) and Appendix G 

criteria for Housing, Infrastructure, Environmental Degradation and Economic Revitalization. 

I.D. Eligible Activity – All activities proposed for funding are eligible CDBG program 

activities that include public facilities and improvements (570.201(c)), housing activities 

(570.202(b)) and special economic development assistance to a for-profit (570.203(b)). 

I.E. Resilience Incorporated – Resilience is incorporated in all proposed activities. 

I.F. Meet a National Objective – All proposed activities will meet national objective of 

low/mod area benefit, low/mod housing and low/mod job creation or qualify under Urgent Need. 

I.G. Overall Benefit – The Summary Budget for NDRC activities found at 

AttMisc_E62_Budget_OK.pdf documents that low/mod grant expenditures will exceed 50%. 

I.H. Establish Tie-Back – All proposed activities tie to Major Disaster Declaration DR-4117 

I.I. Benefit Cost Analysis – A benefit cost analysis was conducted on all drainage activities 

proposed for funding and proposed benefits exceed costs of proposed improvements. 

I.J. CDBG_NDR Applicant Certifications – See file: AttC_ODOCCerts_OK.pdf.  
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I. Capacity - Past Experience of Grantee 

I.A. General Administrative Capacity – State of Oklahoma 

The State of Oklahoma through the Oklahoma Department of Commerce / Community 

Development (ODOC/CD) as recipient of CDBG based funds is responsible for ensuring that the 

funds are used in accordance with all applicable program requirements.  To date, the State has 

been allotted $93.7 million combined through two separate rounds of CDBG Disaster Recovery 

funding.  As part of the CDBG Disaster Recovery financial controls’ review for the allocation, the 

State (ODOC/CD) was granted a ‘Certification of Proficient Financial Controls, Processes and 

Procedures for CDBG Disaster Recovery Funding’ dated March 14, 2014.  A copy of the 

memorandum certifying proficient CDBG Disaster Recovery financial controls is attached in 

AttMisc_C19_DRFinCap_OK.pdf.   

 Previously, ODOC/CD administered the State’s Neighborhood Stabilization Program (NSP) 

that included NSP1 ($21.7 million) and NSP3 ($5 million) funding. ODOC/CD currently 

administers the States annually funded CDBG program.  ODOC/CD has administered the CDBG 

program since 1982, funding well over 3,000 projects. Community Development Services staff 

within ODOC/CD will be directly responsible for the funding and management of the CDBG-

NDRC program through the program’s life cycle.  

 The Community Infrastructure team is part of ODOC/CD division and will be directly 

performing all CDBG-NDRC grant related management activities for the State. Community 

Infrastructure is responsible for the development and management of all CDBG related programs. 

The team consists of two Program Planners charged with developing and evaluating CDBG 

applications. The team is also comprised of two regular CDBG Program Managers responsible for 

managing and monitoring post CDBG grant awards. An additional CDBG Program Manager 

handles CDBG specific economic development grants and associated monitoring and reporting 
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requirements. A Director of Programs serves as team leader and reports to the ODOC/CD Director 

of Community Development Services. The Director of Community Development Services reports 

directly to the Secretary of the Department of Commerce. In addition, all Community 

Infrastructure personnel have experience managing both NSP 1 and NSP 3 as well as the State’s 

current two rounds of CDBG Disaster Recovery funding. The required ODOC/CD organizational 

chart for the infrastructure team follows below and is detailed extensively for ODOC in 

AttE_C20_OrgODOC_OK.pdf.  

 

     ODOC/CD actively promotes stakeholder engagement. The NDRC application was written 

utilizing joint ODOC/CD and City of Oklahoma City Planning staff along with active coordination 

with staff from the Mental Health Association of Oklahoma and the Oklahoma City Housing 

Authority.  Partnership agreements are attached in AttA_C18_PartAgree_OK.pdf. 
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 As part of the State’s administrative responsibilities for U.S. Department of Housing and Urban 

Development (HUD) funded programs, ODOC/CD will conduct comprehensive monitoring 

reviews of all programs and financial activities associated with the CDBG-NDR award. The State 

of Oklahoma and its sub-recipients that receive CDBG-NDRC funding just like that of CDBG-DR 

funds will be required to comply with all HUD regulations concerning program performance and 

any rules and regulations unique to the Disaster Recovery legislation.   

 ODOC understands that the use of sub-recipients does not relieve the State of compliance 

responsibilities. ODOC will utilize its current CDBG Program monitoring policies and procedures 

to ensure compliance with all federal guidelines.  The policies and procedures are consistent with 

those used by HUD to monitor state administered and entitlement programs and are modified as 

appropriate to monitor specifics of the State’s current Disaster Recovery Program and will be 

refined further as required to meet all CDBG-NDR policies. 

I.B. General Administrative Capacity – City of Oklahoma City 

The City of Oklahoma City Planning Department has significant grant administration 

experience with HUD and a wide-range of other Federal funding agencies including EPA, EDA, 

FHWA, FEMA and DOI. Oklahoma City is an entitlement grantee for CDBG, HOME, ESG and 

HOPWA formula based grants and a HUD Continuum of Care (CoC) grantee. In total, Oklahoma 

City’s 2015 formula based funding was $6,913,568 and its CoC funding totaled $3,176,100.  

The formula based grant programs are administered by 5 fulltime Planners in the Planning 

Department’s Housing and Community Development Division (HCD). HCD also administers the 

City’s housing rehabilitation programs that include another 9 fulltime staff members. Financial 

management and grant compliance services are provided by 5 full-time administrative and 

accounting positions in the Planning Department’s Administration Division.  
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The separation of grant program implementation from financial management and grant 

compliance has proven to be a strong model for Federal grant management. HCD is responsible 

for development, contracting and implementation of program activities that comply with the 

regulatory guidance for each specific grant program and the Financial Management Division 

ensures that all Federal grants are administered in compliance with the City’s Purchasing Policies 

and Procedures and relevant OMB Circulars. The City’s Purchasing Policies and Procedures are 

comprehensive for both construction and non-construction activities and comply with procurement 

requirements of Oklahoma State law. The City’s Purchasing Policies and Procedures are typically 

more restrictive than 24 CFR part 85, OMB Circulars and 2 CFR part 200. The Financial 

Management section also prepares all required monthly, quarterly and annual grant reporting. The 

Planning Department’s grant administration function is reviewed and monitored by the City’s 

Finance Department.  

The Finance Department’s Accounting Services Division (ASD) has a special grant 

administration clearinghouse that provides Federal grant management oversight for all City 

Departments. ASD provides quality control, monitoring and serves as the primary interface with 

the City’s external Auditors (A-133) for all Federal grants awarded to the City. Internal auditing 

is provided by the City Auditor. The City Auditor is a Council appointed position that is not subject 

to oversight of the City Manager. 

The City of Oklahoma City has extensive experience managing disaster recovery funding from 

both HUD and FEMA. The City’s most recent experience with CDBG Disaster Recovery funding 

is through the Disaster Relief Appropriations Act, 2013. The City has received two CDBG-DR 

funding awards totaling $33.5 million from the Oklahoma Department of Commerce’s $93.7 

million HUD allocation. The first award totaled $8.7 million and the second award was for 
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$24,776,650. The initial $8.7 million award is currently being used to: 1) Complete drainage 

studies in the Oklahoma River Basin (Downtown) and the Deep Fork Basin; 2) Reconstruct 

approximately 5.5 miles of arterial and neighborhood streets damaged by debris removal from the 

May 20, 2013 tornados; 3) Construct drainage improvements along S Walker Avenue between SW 

25th St and the Oklahoma River; and, 4) Provide single family and multi-family housing 

rehabilitation and install storm shelters in owner occupied houses damaged during the May 2013 

severe storms associated with FEMA Major Disaster Declaration DR-4117. 

The $24 million allocation is being used to make electrical improvements and to install 

permanent emergency power generation at the Draper Water Treatment Plant (DWTP). The severe 

storms and tornados on May 19 and 20, 2013 knocked out power to the DWTP and it remained 

off-line for over 24-hours until temporary emergency power generators could be obtained and 

connected to the plant. 

Prior to the 2013 disaster, the City was a recipient of Neighborhood Stabilization Program 

funding as a direct HUD grantee and as a subrecipient to the Oklahoma Department of Commerce. 

As a direct grantee, the City received $2,822,282 from HUD and $10,381,059 from the Oklahoma 

Department of Commerce’s NSP 1 allocation. The resources were successfully used to acquire, 

rehabilitate and sell 72 single family homes and develop the WestTown Housing Resource Center 

and Homeless Day Shelter. The program income from the completed NSP grant activities 

continues to support NSP eligible housing activities through the establishment of an NSP housing 

revolving loan fund. In addition to NSP 1, Oklahoma City received $4.85 million in NSP 3 funding 

from the State of Oklahoma to construct low, moderate and middle income (workforce) housing 

in the Downtown area. The 250-unit apartment complex (The Steele Yard) is under construction. 



 
 

Page 6 

The City’s first experience with HUD CDBG disaster recovery funding began in 1995 after 

the bombing of the A.P. Murrah Federal Building. Between 1995 and 2001, the City received four 

CDBG Supplemental allocations and Economic Development Initiative grants totaling 

approximately $53.5 million targeted for redevelopment of the Murrah bomb affected area. The 

funding was used to reconstruct damaged infrastructure, provide direct assistance to properties 

damaged by the bombing and for the establishment of the Murrah District Revitalization Loan 

fund. The Murrah District Revitalization Loan fund is ongoing and continues to provide assistance 

to small businesses in the affected area. 

All past and present Oklahoma City disaster recovery activities awarded HUD CDBG funding 

have been rapidly established and successfully implemented. In those instances when the City was 

the direct HUD grantee, all outcomes were tracked through Disaster Recovery Grant Reporting 

(DRGR) with no adverse monitoring findings or concerns regarding expenditures or outcomes. In 

fact, HUD OIG conducted a capacity monitoring during the NSP program implementation which 

lasted approximately 3 months. OIG did not identify a single finding or concern in their final 

Oklahoma City Audit Report. 

I.C. Technical Capacity – City of Oklahoma City 

The State of Oklahoma and the City of Oklahoma City are situated in the Great Plains Climate 

Region. The State of Oklahoma Phase 1 application details multiple climate and weather related 

risks and vulnerabilities associated with this region. Primary threats in Oklahoma include severe 

storms, tornados, flooding, winter storms and drought. The National Climate Assessment produced 

by the US Global Change Research Program forecasts a trend toward more dry days and higher 

temperatures across the south which will increase evaporation, decrease water supplies, reduce 

electricity transmission capacity, and increase cooling demands. These changes will add stress to 

limited water resources and affect management choices related to irrigation, municipal use, and 
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energy generation. These changing extremes in precipitation are projected across all seasons, 

including higher likelihoods of increasing heavy rain and snow events along with more intense 

droughts. The report indicates that communities and individuals can reduce vulnerabilities through 

the use of new technologies, local policies, and conservation of resources. 

The City intends to become more resilient by designing and constructing improvements to 

address the current unmet recovery need, and by incorporating resiliency improvements to reduce 

vulnerability to future risks associated with climate change. The City will accomplish this through 

the technical capacity of its current Public Works and Planning Department staffs and by 

contracting with architecture, engineering and planning experts with proven experience in 

designing and implementing complicated drainage and stream restoration projects that incorporate 

green infrastructure and other technologies designed to capture and store excess water during 

intense rainfall events. 

The Public Works Department manages infrastructure construction projects totaling more than 

$110,000,000 annually. The infrastructure activities being proposed in this Phase 2 submission 

will require the specialized expertise of the Public Works staff. These staff include engineers who 

specialize in drainage systems, traffic engineering, street and highway design, storm water quality 

and project management. The Public Works Director, as the City Engineer, is responsible for all 

infrastructure construction, maintenance and inspections. 

The City’s Planning Department has extensive experience with economic development lending 

and loan servicing. The City has established small business loan programs using funding from the 

EPA, EDA and HUD. These programs include: 1) Brownfields Revolving Loan Fund capitalized 

by EPA grant funding. This funding has been used to remediate asbestos and other environmental 

hazards in existing office buildings and building sites. Prominent past and ongoing projects include 
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the historic First National Center and the Dowell Center in Downtown Oklahoma City and the 

Steel Yard Apartments currently under construction in the Bricktown district east of downtown 

Oklahoma City; 2) The EDA small business loan fund established by the City was capitalized by 

a $500,000 grant from EDA following the May 1999 tornado. The loan fund is managed by 

Oklahoma City Northeast, Inc, a nonprofit organization that operates a business incubator that 

serves a minority community in northeast Oklahoma City; 3) The Murrah District Revitalization 

Loan Program discussed previously in this Factor; and 4) HOME Investment Partnership loan 

funds for housing rehabilitation and affordable housing developments. 

The City has extensive experience with using the HUD Section 108 program in combination 

with Economic Development Initiative (EDI) and Brownfields Economic Development Initiative 

(BEDI) grant programs. The City has successfully completed the following Section 108 projects: 

1) Climate Craft – $3,500,000 Section 108 loan in combination with other private financing to 

redevelop a vacant steel yard into a heating and air conditioning manufacturing facility; 2) Historic 

Skirvin Hotel – $4,816,000 Section 108 and $1,000,000 EDI grant in combination with State and 

Federal historic tax credits, local Tax Increment Financing (TIF), EPA Brownfields loan, and 

private financing. The restoration project totaled $56 million and brought an abandoned historic 

hotel back to life as the preeminent hotel in Oklahoma City. The Skirvin currently employs 200 

people; 3) Dell Business Center – $4,715,000 Section 108 and $822,000 BEDI grant in 

combination with local TIF and private financing. The funding was used to redevelop a past landfill 

site located at the intersection of I-40 and I-44 into an office development for Dell, Inc. The 

investment resulted in the construction of two 110,000 square feet office buildings and an in excess 

of 1,500 new jobs in Oklahoma City; 4) Small Business Assistance – The City has a small business 

assistance Section108 loan fund that is in repayment. The small business loan was capitalized by 
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a $4,000,000 Section 108 loan and companion $1,000,000 EDI. The fund has made five loans 

including EconoLodge Hotel, Commercial Concepts, Camelot School, Shepherd Manor and 

Embassy Suites. The outstanding balance on the Section108 loan fund is $2,950,000; and, 5) 21c 

Hotel and Museum – The City was recently approved for a $6,900,000 Section 108 loan to assist 

with the redevelopment of a vacant historic Ford Model T assembly plant into a 21c branded hotel 

and art museum. The Section 108 loan will be used to pay soft costs (primarily A&E) and furniture, 

fixtures and equipment. The project is under construction. 

I.D. Technical Capacity – Partner Organizations 

A network of partner agencies is being assembled to assist with the NDRC housing activities, 

including the Oklahoma City Housing Authority and its affiliate the Community Enhancement 

Corporation (CEC), the Homeless Alliance and Mental Health Association Oklahoma (MHAO).  

I.D.1. Oklahoma City Housing Authority 

The Oklahoma City Housing Authority was established in 1965 following passage of the 

National Housing Act of 1949 and the adoption of Oklahoma enabling legislation in 1959. A five-

member Board of Commissioners was appointed by the Mayor with concurrence of the City 

Council on July 13, 1965. 

The Oklahoma City Housing Authority owns 3,066 units of housing, providing shelter to over 

6,084 low-income residents. Our population includes families, seniors and people with disabilities. 

Oklahoma City Housing Authority Technical Services staff has significant grant 

administration experience with HUD, more than $3.5 million annually in Capital Funds. Previous 

experience includes $1,070,328 in 2010 Emergency Capital Funds; $6,221,685 through American 

Recovery & Reinvestment Act; $6,126,000 through 2009 Capital Fund Recovery Competitive 

Grant; $121,418 through a 2007 Public Assistance Pilot Program with Federal Emergency 

Management Agency and $5,150,000 in an Energy Performance Contract. These funds have 
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enabled the Oklahoma City Housing Authority to maintain and modernize buildings, 

infrastructure, and implement energy saving measures. 

The Oklahoma City Housing Authority is also subrecipient of $234,897 in Community 

Development Block Grant (CDBG) funds through the City of Oklahoma City. Housing Authority 

Staff also worked with the City of Oklahoma City in a Brownfield Cleanup Revolving Loan Fund 

in the amount of $135,000 for the abatement of asbestos. 

Technical Services staff is responsible for development, contracting and implementation of 

program activities that comply with regulatory guidance for each specific grant program and 

ensures grants are administered in compliance with the Department of Housing and Urban 

Development Procurement Handbook, State of Oklahoma Competitive Bidding Act and 

Oklahoma City Housing Authority Internal Purchasing Policies and Procedures. Staff is 

experienced and familiar with the Environmental Review Process required under Title 24, Section 

58, of the Environmental Procedures for Entities Assuming Environmental Responsibilities; Davis 

Bacon Wage Act of the Department of Labor; Disaster Recovery Funds through Federal 

Emergency Management Agency.  

Technical Services Staff consist of Director, Contracting Officer, Modernization Coordinator, 

Technical Services Supervisor, Technical Services Assistant and three Technical Assistant 

Inspectors with a combined total of 159 years of experience with the Oklahoma City Housing 

Authority. There has been no finding on audits conducted by the City of Oklahoma City or the 

Department of Housing and Urban Development. The Housing Authority’s Capital Fund Program 

has historically received the maximum points allowed for timeliness of fund 

obligation/expenditure. 
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Technical Services Staff is supported by the Finance Department which maintains budgets 

under General Accounting Principles for Low Rent Public Housing; Capital Fund Program; 

Section 8 – Single Room Occupancy; Section 8 – Housing Choice Voucher Program; Supportive 

Housing for Persons with Disabilities; Community Development Block Grants and Tenant Rent. 

The Housing Authority’s estimated budget for FY 16 is $44,771,967.  

Finance consists of Chief Financial Officer, Assistant Chief Financial Officer, Administrative 

Assistant; 2 Accountants; Accounting Assistant/Resource Management Technician; Auditing and 

Accounting Technician; Purchasing Agent; Accounts Payable; Legal Procedures/Collection 

Officer with a combined total of 139 years of experience with the Oklahoma City Housing 

Authority.  Auditors’ reports have never found material weaknesses, instances of noncompliance, 

or other items related to financial statements required to be reported in accordance with 

Government Auditing Standards. 

I.D.1.a. Oklahoma City Housing Authority – Community Enhancement Corporation 

CEC operates within the geographical boundaries of the City of Oklahoma City with a core 

missions to enhance the community through a three-fold strategy as follows: 1) Expand the supply 

of affordable housing; 2) Assist homeless, homeless veterans, the poor and the 

handicapped/disabled to obtain adequate housing; and 3) Leverage appropriate services that help 

the target population to remain in housing over the long-term. Within this strategic framework, 

CEC functions to deconcentrate poverty, increase housing choice, affirmatively further fair 

housing and develop affordable assisted living for the elderly and disabled. The Community 

Enhancement Corporation (CEC) was originally incorporated in 1984 as the Oklahoma City 

Housing Security Corporation (OCHSC) for the purpose of reducing neighborhood crime and 

supporting life-affirming opportunities for residents of the Oklahoma City Housing Authority.   
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I.D.2. Homeless Alliance 

The Homeless Alliance has extensive experience providing services to homeless persons and 

families through its WestTown Housing Resource Center and homeless day shelter. The 

WestTown housing resource center is a one-stop facility for homeless persons or persons at risk 

of becoming homeless, to access a wide range of community resources and service providers at 

one location. Services provided at WestTown include housing, health care, substance abuse 

treatment and application assistance for accessing Social Security and other forms of public 

assistance. In September 2015, Homeless Alliance completed its first 20-unit new construction 

housing development for housing homeless veterans and the chronically homeless.  

I.D.3. Mental Health Association Oklahoma 

The Mental Health Association Oklahoma (MHAO) an Oklahoma 501(c)3 non-profit 

Corporation, together with 1 Architecture, a female and Native American-owned Oklahoma 

corporation have completed three affordable housing projects and are currently in the construction 

phase on two additional sites in Tulsa, Oklahoma. During the completion of these five projects, 

the combined staff has demonstrated the capacity and experience to manage simultaneous projects 

in compliance with all State and Federal regulations, including uses of Federal dollars through 

HUD, Davis-Bacon and Section 3 requirements. 

The final housing partner is Mental Health Association Oklahoma (MHAO), is the largest 

provider of Permanent Supportive Housing in the State of Oklahoma. Since 1990 MHAO has 

expanded its portfolio of affordable housing locations across Tulsa County and currently owns and 

operates 22 locations in 17 neighborhoods totaling over 850 multifamily units. MHAO has 

substantial experience in the City of Tulsa, Oklahoma with developing and managing mixed 

income housing designed to end and prevent homelessness. As a Certified Non-Profit Developer, 

MHAO has been awarded many HUD grants for new construction, acquisition, and rehabilitation 
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of affordable housing. MHAO is also the largest grantee in the State of Oklahoma for HUD funds 

through the Tulsa City-County Continuum of Care for both housing and services. MHAO is a 

multiple time SAMHSA grantee and has current contracts with the VA to provide housing for 

homeless and disabled veterans. In 2014 MHAO became a statewide organization with a second 

location in Oklahoma City. MHAO is committed to a partnership between the Oklahoma City 

Housing Authority and Homeless Alliance to develop mixed income housing in Oklahoma City. 

II. Community Engagement – Oklahoma City 

The City will continue to implement a robust citizen engagement program for building a more 

resilient community. The City’s citizen engagement process was initiated in 2011 with the award 

of a HUD Community Challenge Planning Grant to the City to assist with the development of a 

new comprehensive plan, planokc. The development of planokc was a five-year citizen 

engagement process to create a long-range vision and supporting policies based on building 

healthy, resilient places throughout the city. On July 21, 2015, planokc was officially adopted as 

the comprehensive plan of The City of Oklahoma City. 

The development of planokc was accomplished through a four phase citizen engagement 

process. Phase 1 initiated a public awareness and outreach process that established a website and 

mailing list, informing the public about the opportunity to participate in the creation of a new 

comprehensive plan using print and broadcast media and utility bill inserts. Events included a 

Community Kick-Off at City Hall, meeting nearly 50 groups and over 1,300 people through a 

“Presentation Circuit,” and establishing City Staff Working Groups, eight Citizen Stakeholder 

Groups (one for each plan element), and a Healthy Communities Oversight Group to ensure all 

plan policies advanced the goal of creating a healthy community, economy and environment. 

Phases 2 and 3 identified issues facing the community in the coming decades and set goals and a 

vision for our community’s future by engaging residents, business and community leaders, and 
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community groups in discussions through a Joint Planning Commission / City Council Workshop, 

Greater Oklahoma City Chamber of Commerce Retreat, special meeting with School Districts and 

City Managers, Stakeholder Group meetings, Neighborhood Workshop, several Community 

Updates and Open Houses, and through surveys and polls including a Meeting in a Box, Vision 

Survey, Issue Importance Survey, Housing Survey, CrowdGauge Survey, Mindmixer Survey, 

Community Appearance Survey, Parks Survey, Business Survey, and Citizen Survey. The final 

phase included holding Growth Scenarios Workshops throughout the city and online to gain public 

feedback about acceptable tradeoffs as our city grows; developing policies, strategies and actions 

supported by the findings of surveys, studies and public opinion gained in earlier phases; and 

utilizing focus groups to refine policies and recommendations. 

The development of the National Disaster Resilient Competition (NDRC) application was 

accomplished with strong community engagement. Authorization for The City of Oklahoma City 

to partner with the Oklahoma Department of Commerce in the application was initiated by 

engaging the Citizen Committee for Community Development on unmet recovery needs associated 

with FEMA Disaster Declaration DR-4117. The Citizens Committee is a 20-member committee 

of neighborhood leaders and social service providers appointed by the Mayor to make 

recommendations to the Neighborhood Conservation Committee of City Council and City Council 

on community development related issues. The Committee was consulted on all projects and how 

the projects would support long-term community resilience throughout the Phase 1 and Phase 2 

application development processes.  

The NDRC citizen engagement in Oklahoma City has both regional and local components. 

The regional component was (and will continue to be) accomplished through the ongoing 

reconstruction and recovery efforts of the Long-term Area Recovery Committee (LARC), 
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established in the aftermath of DR-4117. LARC is a permanent organization providing a forum 

for agencies providing long-term disaster recovery services in the Oklahoma City region including 

Oklahoma County, northern Cleveland County, and McClain County. LARC includes 

representatives from American Red Cross, Catholic Charities, Neighborhood Alliance of Central 

Oklahoma, Oklahoma Small Business Development Centers, The Salvation Army, United Way of 

Central Oklahoma, county and local governments in central Oklahoma, and more than 20 other 

supporting organizations. 

To further engage the region in NDRC Phase 2, City staff met with the Central Oklahoma 

Emergency Management Association (COEMA) which includes emergency management and 

disaster recovery professionals and stakeholders from a wide variety of entities, agencies,  and 

jurisdictions including: Tinker Air Force Base, Oklahoma State Emergency Management, 

Oklahoma State Department of Health, Association of Central Oklahoma Governments, Oklahoma 

County, Lincoln County, Oklahoma City-County Health Department, University of Central 

Oklahoma, and the cities of Edmond, Del City, Shawnee, Midwest City, and Moore. These 

organizations were invited to lend their expertise to the resiliency activities proposed in this 

application. 

The City is also collaborating with the Oklahoma County Local Emergency Planning 

Committee (LEPC), a nonprofit organization composed of police and fire emergency response 

personnel, industry and environmental representatives, news media and interested citizens of 

Oklahoma County. The mission of the Oklahoma County LEPC is to enhance the protection of the 

community and environment from hazardous materials incidents through planning, preparation, 

and communication between citizens, business and government. To help fulfill their mission the 

LEPC includes representation from Oklahoma City Fire Department, Tinker Air Force Base, 
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Oklahoma Department of Environmental Quality, Oklahoma County Emergency Management, 

Oklahoma City Police Department, City of Edmond (Oklahoma), Logan County Emergency 

Management, Oklahoma Air National Guard, Oklahoma City Emergency Management, Oklahoma 

City-County Health Department, plus contractors and consultants who provide preparedness, 

response, and recovery materials and services. 

City staff engaged the City’s Local Preparedness and Planning Committee (LPPC) to collect 

feedback and gauge support of the various proposed activities. The LPPC is comprised of 

representatives from most of Oklahoma City’s Departments (Police, Fire, Public Works, Utilities, 

Airports, etc.) as well as entities with expertise in response and/or recovery including area hospitals 

and ambulance services, American Red Cross, Oklahoma City-County Health Department, 

Oklahoma Electric Cooperative, Oklahoma Natural Gas, Oklahoma Gas & Electric, local colleges 

and universities, and public school districts. 

 Local citizen engagement concentrated on citizen input meetings and survey instruments 

targeting areas subjected to repetitive flood loss and where specific drainage improvements are 

proposed. A series of three meetings were conducted on September 3rd, 9th and 14th, 2015. The 

initial meeting was held at the Will Rogers Gardens Exhibition Center in the Deep Fork Basin, the 

second meeting was held in the Civic Center which lies in the northern portion of the Oklahoma 

River Basin and the third meeting was held at the Latino Community Development Agency 

(LCDA) which is in the southern portion of the Oklahoma River Basin. The September 14 meeting 

at LCDA was particularly important since south Oklahoma City experienced extensive flash 

flooding on May 31, 2013 and the area has the highest concentrations of Hispanic residents in 

Oklahoma City. 
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During each meeting, the application development team reviewed with participants the actual 

disaster related damages and proposed solutions to reduce the risk of future damages. Participants 

were urged to provide input on other unmet community needs, their preferences on the design and 

location of needed facilities, and future funding priorities. Future citizen engagement meetings 

will continue to be held throughout the project design and implementation processes. Citizen 

participation and consultation is summarized in AttD_C19_Consult_OK.pdf. 

III. Capacity - Management Structure – Oklahoma City  

The City of Oklahoma City is operated under a Council-Manager form of government. The 

City Manager is responsible for over 4,500 personnel in fifteen departments with a $1.2 billion 

annual budget. The primary departments responsible for development and implementation of the 

NDRC activities are Planning and Public Works. The Planning Department is comprised of 50 

personnel and is headed by Aubrey Hammontree. Public Works, directed by Eric Wenger, includes 

406 personnel. The required organization chart for key positions follows below, and a detailed 

City organization chart can be found in AttE_C21_Org_OK.pdf for all City Departments and 

Divisions. 
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The following City of Oklahoma City staff will be responsible for the successful and timely 

completion of the activities proposed in this application: 

 Blaine Sheffield, P.E., Engineering Plan Review Manager, Public Works. Sheffield 

manages the City’s plan review section and acts as the City’s lead drainage engineer. 

Sheffield will manage and oversee both design and construction activities associated with 

drainage activities proposed in this application. 

 Debbie Miller, P.E., Assistant City Engineer, Public Works. Miller directs the engineering 

and project management resources in the Public Works Department. She will ensure 

successful execution and sufficient capacity related to the contracting requirements for the 

proposed activities and projects. 

 Derek Johnson, Environmental Unit Supervisor will provide project management and 

oversight for all Storm Water Quality improvements and monitoring in the Thunderbird 

basin.  

 Steve Rhodes, AICP, Grant Programs Manager, Planning. Rhodes manages the City’s 

grant accounting and compliance activities to ensure that the proposed activities are fully 

compliant with applicable HUD requirements. 

 Lisa Chronister, Principal Planner, will direct and oversee Current Planning staff and 

consultants needed to review existing zoning and subdivision regulations and propose 

technical amendments to implement sustainability and resiliency policy objectives 

contained in planokc. 

 T.O. Bowman, Sustainability Programs Manager, will manage and oversee Green 

Infrastructure planning and studies. 
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In addition to grant administration, reporting and compliance activities, the Planning 

Department will be the primary agency responsible for completing all proposed resiliency code 

development and adoption.  

The Planning Department led the creation of planokc and will engage a consultant to review 

and propose amendments to existing zoning and subdivision regulations designed to implement its 

sustainability and resiliency objectives. Current City staff has the expertise needed for code 

administration and development so no additional staff are proposed for this activity. 

The Public Works Department will be responsible for all drainage studies and drainage 

construction activities, and for all stream restoration and monitoring. 

IV. Reference Letters: 

Reference Letters for all State of Oklahoma and its Partners can be found in 

AttMisc_C22_Reference_OK.pdf. 
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I. Need / Extent of the Problem 

I.A. Unmet Recovery Need 

Being in the Great Plains Climate Region, Oklahoma counties that comprise the Oklahoma 

City Metropolitan Statistical Area (OKC MSA) will continue to endure hotter and more prolonged 

periods of drought with fewer but higher intensity precipitation events. These climate projections 

point to existing and future vulnerabilities of the State, the OKC MSA and the City of Oklahoma 

City with respect to inadequate water supply, drainage systems that are undersized to 

accommodate future severe weather events and development codes and construction standards that 

do not adequately protect life and property. Oklahoma City felt the effects of this situation during 

the severe weather events that occurred on May 19, 20 and 31, 2013 together incorporated into 

FEMA Major Disaster Declaration (DR-4117). 

DR-4117 was declared on May 20, 2013 and affected 21 of Oklahoma’s 77 counties. FEMA 

designated eight counties to receive Individual and Public Assistance, 12 counties were designated 

for Public Assistance alone, and one county was designated for only Individual Assistance. 

Counties that were designated for both Individual and Public Assistance are located in central 

Oklahoma and include 5 of the 6 counties in the OKC MSA (Canadian, Cleveland, McClain, 

Oklahoma and Pottawatomie Counties). Cleveland County was specifically identified by HUD as 

Most Impacted and Distressed. Primary damages associated with the disaster included the 

destruction of buildings and infrastructure caused by tornadoes and flooding.  

 The City of Oklahoma City, FIPs Place Code 40/55000 (state/place), is comprised of over 

620 square miles in land area extending into portions of Canadian, Cleveland, Oklahoma and 

Pottawatomie Counties. The City sustained significant damages from tornadoes and flooding from 

the severe storms included in DR-4117. Much of the initial damage has been repaired, but 

reconstruction is still ongoing and unmet recovery need persists.  
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The unmet recovery needs in the most impacted and distressed areas are incorporated in 

Exhibit B, Threshold Phase 1 (Exhib_B_Threshold_Oklahoma.pdf) submission from the State 

of Oklahoma. Exhibit B documents that unmet need remains under all four eligibility categories 

including Infrastructure, Housing, Economic Revitalization and Environmental Degradation. The 

Exhib_B_Threshold_Oklahoma.pdf/pages 6-8 demonstrates that the City’s disaster recovery 

grant funded owner occupied housing rehabilitation and storm shelter programs were just getting 

underway at the time of the Phase 1 submission. During the initial start-up phase, online and in-

person requests for assistance far exceeded the amount of CDBG-DR funding available for owner-

occupied housing and storm shelters. This unmet need was not demonstrated by the windshield 

survey undertaken to meet threshold requirements, because most of the unmet housing damages 

were associated with flooding which is difficult to document by a windshield survey. The 

windshield survey was supplemented by a mailed survey forwarded to every address that filed for 

FEMA Individual Assistance or had FEMA Verified Flood Loss under the National Flood 

Insurance Program. The results of the mail survey indicate that over $8 million of additional 

funding is needed to address unmet housing needs for owner-occupied housing units.  

In addition to owner-occupied, single family housing, Exhib_B_Threshold_Oklahoma.pdf/ 

pages 8-12 also addresses housing affordability in the Oklahoma City multifamily housing market. 

Oklahoma City has a limited supply of available multifamily housing. The 2010–2013 American 

Community Survey documents that most census tracts within Oklahoma City, including those 

tracts affected by the May 2013 tornadoes and flooding, have rental housing vacancy rates of 10% 

or less. The excess supply of rental housing was rapidly absorbed following the disaster. This was 

demonstrated by increased asking price of existing for-sale multifamily housing units. Prior to the 

disaster, the asking price for multifamily housing was on a steady trend upward that leveled off at 
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about $48,000 per multifamily housing unit Immediately following the disaster (3rd and 4th quarter 

of 2013), the asking price per unit of multifamily housing jumped to approximately $55,000 per 

unit, an increase of more than 14%. This higher asking price has been sustained throughout the 

long-term disaster recovery period for both the City of Oklahoma City and the Oklahoma City 

MSA. The increased cost for multifamily housing has led to a decrease in housing affordability 

directly related to the disaster.  

The City of Oklahoma City has convened a consortium of social services agencies to address 

the affordable housing deficit, focusing on agencies that serve clients who are disproportionately 

impacted by disasters. Agencies include the Oklahoma City Housing Authority, Homeless 

Alliance and Mental Health Association of Oklahoma. The Oklahoma City Housing Authority 

(OCHA) and their nonprofit development affiliate Community Enhancement Corporation (CEC) 

has extensive experience developing and managing a wide range of affordable housing options 

including public housing developments as well as managing the HUD Housing Choice Voucher 

program in Oklahoma City. Homeless Alliance specializes in providing social services to homeless 

persons and families and those at risk of becoming homeless. Mental Health Association 

Oklahoma (MHAO), in addition to providing mental health services, is a very successful developer 

of affordable and mixed income housing in Tulsa, Oklahoma. The consortium provides a proven 

mixed income model for increasing housing options for the most disproportionately impacted 

population groups.  MHAO proposes to acquire and rehabilitate two properties: Gateway Academy 

(former elementary school) and Shepherd Manor (former assisted living center). Initial phases of 

each project will create 59 affordable units at Gateway Academy and 39 affordable units at 

Shepherd Manor. Each location has available land for the future expansion to be accomplished in 

subsequent phases. 
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The Economic Revitalization thresholds were met in the Phase 1 submission 

Exhib_B_Threshold_Oklahoma.pdf/page 12 by mail survey and telephone survey of businesses 

that applied for FEMA Individual Assistance, FEMA NFIP claims and businesses reporting 

flooding in the downtown area. While surveys documented unmet recovery need in excess of the 

application threshold requirements, additional unmet needs were identified through the City’s 

community engagement meetings held in the disaster-affected neighborhoods. These identified 

unmet economic revitalization needs can be addressed by creating a $1,000,000 economic 

revitalization loan fund to be used primarily for flood proofing small businesses and community 

facilities. 

The unmet needs regarding infrastructure were met in the Phase 1 submission 

Exhib_B_Threshold_Oklahoma.pdf/pages 12-14 by documenting structure flooding through 

claims for FEMA Individual Assistance, claims under the National Flood Insurance Program, and 

from flooding complaints to the City from business and homeowners associated with DR-4117. 

The Phase 1 submission identifies 14 locations that sustain repetitive flood loss due to inadequate 

drainage infrastructure. 

The City has engaged two engineering firms, Meshek and Associates and MacArthur 

Associated Consultants, LLC, to survey the drainage infrastructure subjected to flooding and 

surrounding building floor elevations. Meshek & Associates has provided civil engineering 

services for over 27 years, including water resource engineering, street and roadway design, 

sanitary sewer and water line design, right-of-way engineering, acquisition and utility relocation 

services, site development, construction management, inspection services and field surveying. 

Meshek also provides a wide variety of GIS services including data inventory, mapping and 

analysis. MacArthur Associated Consultants, LLC has provided civil engineering services for over 
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39 years, including water resource engineering, street and roadway design, sanitary sewer and 

water line design, site development, construction management, inspection services and field 

surveying. Over the last three decades, MacArthur has completed countless engineering projects 

including stormwater detention facilities, storm sewer projects and roadway and bridge designs. 

The firms modeled the existing systems and proposed recommended improvements to address 

the deficiencies utilizing green infrastructure techniques to the greatest extent practicable. The 

engineering firms were also tasked with preparing a benefit cost analysis of the 14 locations 

utilizing the FEMA Benefit Cost Analysis Tool to compare and analyze recommended solutions 

against other alternatives. The BCA and engineering analysis of the Deep Fork and Oklahoma 

River basins resulted in a reduction of the total number of drainage improvement activities cited 

in the Phase 1 submission by combining and deleting activities to yield better and longer-term 

solutions to the drainage problems and cost effectively maximize benefits and co-benefits of 

needed improvements. 

The Environmental Degradation threshold requirements were also addressed in the Phase 1 

submission Exhib_B_Threshold_Oklahoma.pdf/pages 14-16. The narrative documents that 

Lake Thunderbird is designated by the Oklahoma Department of Environmental Quality as 

impaired for public water supply due to high TMDL levels. Approximately 38% of the drainage 

basin serving Lake Thunderbird is within the corporate limits of Oklahoma City. The two primary 

streams feeding Lake Thunderbird were affected by the intense rainfall associated with the May 

2013 disaster by causing stream bank erosion and sediment loss that further contributes to the 

water impairment of Lake Thunderbird. The City’s Public Works Department has determined the 

best solutions for addressing the damaged streams would be to restore the streams with more 
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resilient stream banks, reestablish lost wildlife habitat, promote passive recreational opportunities, 

and install point source monitoring stations. 

In the Phase 1 submission, the City was directed, as a threshold requirement, to submit in 

Exhibit B documentation of Unmet Recovery Needs and Most Impacted and Distressed 

(MID/URN) areas by place name and/or census tract code or other sub-county area(s) for grant 

expenditures Exhib_B_Threshold_Oklahoma.pdf/page 16. The City identified a target area that 

contained a listing of contiguous census block groups that captures the greatest number of claims 

for FEMA Individual Assistance and National Flood Insurance Program claims. The proposed 

target area captured 96.3% (1,185/1,230) of all applications for FEMA Individual Assistance and 

88.2% (892/1,011) of all claims under the National Flood Insurance Program. The Oklahoma City 

target area which represents the Most Impacted and Distressed areas affected by the May 2013 

disaster has been adjusted modestly based on the strategic planning exercises undertaken at the 

Denver Resilience Academy hosted by the Rockefeller Foundation. The outcomes of the strategic 

planning process demonstrated that the three proposed projects included in the Phase 2 application 

actually provide benefits to entire drainage basins at varying levels. By incorporating more of the 

drainage basins in the MID/URN area, additional claims for FEMA Individual Assistance and 

FEMA verified flood loss are captured. The proposed MID/URN target area is shown in 

AttE_D20_MIDURN_OK.pdf with a listing of the census block groups aggregated from HUD 

2014 low and moderate income estimates for each of the three proposed projects (Oklahoma River, 

Deep Fork and Lake Thunderbird Projects). 

The proposed MID/URN target area contains a list drainage improvement activities in the 

Oklahoma River Project and Deep Fork Project areas where property owners were damaged by 

DR-4117 and have experienced past repetitive flood loss. The target area also includes three stream 
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locations in the Lake Thunderbird drainage basin damaged by the disaster. Lake Thunderbird is 

the municipal water supply for the cities of Norman, Midwest City and Del City. The Lake 

Thunderbird Basin is in Cleveland County, a county specifically listed as MID/URN.  

I.B. Resilience Needs in Unmet Needs and Appropriate Approaches 

The discussion above summarizes the documented unmet recovery need to meet the threshold 

requirements of the Phase 1 application submission, but does not adequately address the future 

risks and needs associated with climate change. The Phase 1 needs analysis projects that the State 

of Oklahoma and the Oklahoma City area will experience more days with substantially higher 

temperatures with fewer days of precipitation. These trends will result in more intense droughts 

and longer heat waves. The analyses also project when precipitation events do occur, the events 

will be more severe with higher intensity rainfalls, hail and strong tornadoes. 

Whether or not a direct causality can be established linking weather to climate change, some 

of these projections are being experienced in Oklahoma. Oklahoma and Oklahoma City were in a 

4-year drought leading up to and following the May 2013 qualifying disaster. Over 80% of the 

state was experiencing “some level of drought” and much of the state was experiencing “extreme 

drought” as shown in the US Drought Monitor graph below for the state of Oklahoma. 

US Drought Monitor, State of Oklahoma 2015  
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(http://droughtmonitor.unl.edu/MapsAndData/Graph.aspx)       

Water levels in lakes throughout Oklahoma fell, with lakes in the western half of the state being 

the worst impacted and southeastern lakes being the least impacted. The City of Oklahoma City’s 

water supply is 100% dependent on surface water. The City’s April 29, 2015 posting on its water 

conservation website, Squeeze Every Drop 

(http://squeezeeverydrop.com/WaterConservationNews.aspx#event2) documents water levels in 

Oklahoma City’s public water supply lakes in terms of percentage of normal pool as follows: Lake 

Hefner (45%), Lake Overholser (32%), Canton Lake (18%), Lake Stanley Draper (81%), Lake 

Atoka (90%), and McGee Creek Lake (89%). Lake Stanley Draper, located within the Oklahoma 

City’s corporate limits and provides a majority of its drinking water, receives most of its water 

from Lake Atoka and McGee Creek Reservoir located in southeastern Oklahoma. The water is 

pumped approximately 110 miles from those reservoirs to Lake Stanley Draper through the City’s 

Atoka pipeline. 

The drought monitor graph shows the drought ending abruptly in May 2015. Oklahoma City 

and most of the State of Oklahoma received record levels of rainfall during the month of May that 

resulted in FEMA Major Disaster Declaration DR-4222. FEMA Declaration DR-4222 was issued 

on May 26, 2015 for severe storms, tornadoes, straight-line winds and flooding. The original notice 

was amended 12-times ultimately extending the disaster period from May 5 through June 22, 2015 

and providing Individual Assistance to 45 counties and Public Assistance to 59 of the 77 counties 

in Oklahoma.  

http://droughtmonitor.unl.edu/MapsAndData/Graph.aspx
http://squeezeeverydrop.com/WaterConservationNews.aspx#event2
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The table below displays all FEMA Major Disaster Declarations since 1993 in central 

Oklahoma and specifically with Oklahoma County being included as designated area. 

Number Date Issued Disaster Type 

DR-991 May 12, 1993 Flooding, Severe Storms, Tornadoes 

DR-1048 April 26, 1995 AP Murrah Federal Building Bombing 

DR-1272 May 4, 1999 Tornadoes, Severe Storms, Flooding 

DR-1349 November 27, 2000 Severe Storms, Flooding 

DR-1384 June 29, 2001 Severe Storms 

DR-1401 February 1, 2002 Ice Storm 

DR-1465 May 10, 2003 Severe Storms, Tornadoes 

DR-1623 January 10, 2006 Severe Wildfire Threat 

DR-1712 July 7, 2007 Severe Storms, Flooding, Tornadoes 

DR-1735 December 18, 2007 Severe Winter Storms 

DR-1820 February 15, 2009 Severe Storms, Tornadoes 

DR-1846 June 19, 2009 Wildfires 

DR-1917 May 28, 2010 Severe Storms, Tornadoes, Straight-line Winds 

DR-1926 July 26, 2010 Severe Storms, Tornadoes, Straight-line Winds, Flooding 

DR-4117 May 20, 2013 Severe Storms, Tornadoes 

DR-4222 May 26, 2015 Severe Storms, Tornadoes, Straight-line Winds, Flooding 

The table documents that sixteen (16) Major Disaster Declarations have been issued that have 

had a direct effect on Oklahoma County and Oklahoma City between 1993 and 2015. If annualized, 

this amounts to a reoccurrence interval of a new major disaster declaration every 1.4 years for 

Oklahoma City over the past 23 years. The declarations also show that Oklahoma City is primarily 
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threatened by severe storms, tornadoes and flooding. These risk factors alone require Oklahoma 

City to build better, stronger and more resiliently urban developments that are resistant to strong 

winds and flooding. If future climate risk projections are factored in, the need becomes critical if 

Oklahoma City is to continue grow and attract new businesses and residents. 

Oklahoma City has a multi-point strategy for building community resilience under the NDR 

process that if implemented prior to the disaster would have provided substantial reductions in 

damages. The strategy starts with taking the necessary policy and planning actions needed to better 

understand and manage the City’s drainage system. Urbanization continued throughout the city 

after the primary drainage facilities were constructed. In addition, the drainage infrastructure was 

not designed to address the flash flooding events predicted by the recent climate change models in 

our region. The City must have a better understanding of the system and its capabilities to model 

and design needed improvements to better accommodate flash flooding events. The completed 

analyses will enable the City to develop priorities for funding system-wide drainage improvements 

through future general obligation bond issues based on reliably modeled (forecasted) 

improvements rather than making drainage improvement decisions based on areas being inundated 

by flooding. 

Through the recent adoption of planokc – the city’s new comprehensive plan, the City has 

established objectives and policies that, as they are implemented, will result in more sustainable 

and resilient development. The updated comprehensive plan recognizes that urban design and 

development greatly impact the city’s resiliency with regard to weather and climate-related risks 

of severe storms, tornadoes flooding, and drought. The City is proposing to amend its existing 

development regulations to implement planokc sustainability and resilience goals and initiatives.  
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This policy and planning activity links the city’s existing infrastructure and development codes 

with an acknowledgement of how green infrastructure can aid private development with required 

on-site detention, thereby reducing impacts on the City’s drainage infrastructure. The City is 

proposing to conduct a suitability/feasibility analyses to quantify these benefits to support 

development policies and regulations that would incorporate the inclusion of green infrastructure 

in new development and redevelopment areas. 

I.B.1. Drainage Infrastructure needs within URN Target Geography 

 DR-4117 highlights the need for Oklahoma City to improve drainage infrastructure, on-site 

detention and use of green infrastructure that would have greatly reduced the flood related impacts 

of the disaster in three project areas that include the Oklahoma River Basin, Deep Fork Creek 

Basin and Lake Thunderbird Basin. The Drainage Engineering Division of the City of Oklahoma 

City’s Public Works Department has identified and prioritized seven locations affected by DR-

4117 that would be targeted for drainage infrastructure improvements designed to reduce future 

flood risk and repetitive property damages. The property damage losses in these areas could have 

been greatly reduced if these facilities were improved prior to the May 31, 2013 flooding event. 

The improvements include in priority order: 

Activity Name Basin Recommended Improvement 

Twin Creeks Drainage 

Improvements 

Oklahoma River Storm Sewer Project 

NW 4th & Walker and NW 10th 

& Dewey 

Oklahoma River Underground Storm Water Detention and 

storm sewer and inlet improvements 

NW/NE 7th at the BNRR  Oklahoma River Storm Sewer under BNSF Railroad 

NW 4th (Classen to Shartel)  Oklahoma River Storm Sewer and Inlet Improvements 



Page 12 
 

Will Rogers Park Detention 

Facility and NW 36th and Venice  

Deep Fork Improve Storm Water Detention 

performance for reduced flow from 

detention with new bridge and channel at 

Venice and purchase of 7 houses 

Edwards Elementary Project Oklahoma River Storm Water Detention (with acquisition 

for project footprint) 

Belle Isle Bypass Tunnel Deep Fork Reconstruction with 2 - 12'x12' RCBs 

and fill remaining annular space with 

concrete 

 

A FEMA Benefit Cost Analysis was prepared by Meshek and Associates on each 

recommended activity/structure proposed for improvement. The mitigation benefits and costs of 

each activity were aggregated by project area to arrive at an overall benefit cost ratio by basin. The 

results of the FEMA BCA analysis are summarized in the table below. 

Oklahoma River Basin Mitigation Costs Mitigation Benefits BCR 

Twin Creeks $5,622,500 $4,360,545 0.78 

NW 4th & Walker/NW 10th & Dewey $47,328,905 $66,626,072 1.41 

NE 7th at the BNRR $686,567 $6,480,385 9.44 

NW 4th from Classen to Shartel $10,813,279 $10,252,535 0.95 

Edwards Elementary $3,933,756 $1,473,262 0.37 

Total Oklahoma River Basin $68,385,007 $89,192,799 1.30 
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Deep Fork Creek Basin Mitigation Costs Mitigation Benefits BCR 

Will Rogers Park/NW 36th & Venice $10,149,465 $1,164,462 0.11 

Belle Isle Bypass Tunnel $6,838,486 $70,000,000 10.24 

Total Deep Fork Basin $16,987,951 $71,164,462 4.19 

Detailed information regarding vulnerable populations that will benefit from the proposed 

activities are included in AttE_D21_VulPop_OK.pdf. The tables and associated maps contained 

therein demonstrate that the proposed project areas include the highest concentrations of 

minorities, persons of Hispanic origin, seniors as well as poverty in the City.  FEMA BCRs do not 

take into account the makeup of populations receiving the benefit of an improvement. It is 

important therefore to understand that all the activities proposed in this application directly benefit 

one or more vulnerable population groups in Oklahoma City. 

I.B.1.a. Oklahoma River Basin Project 

Twin Creeks – The Twin Creeks drainage improvements have been planned, designed and are 

partially funded through a general obligation bond issue that was approved by referendum in 2007. 

The amount of GO bond funding allocated to this activity is less than approved in the bond issue 

to construct the size of a facility needed to adequately protect against current and future flooding 

events. The neighborhood, including its school, will continue to be flood-prone and at severe risk 

of incurring damage creating sources of urban blight and environmental hazards such as black 

mold, wood rot, and mosquitoes. The proposed activity was modeled utilizing the FEMA BCA 

Tool. The total project cost is estimated at $5,549,360. A total of $4,500,000 GO bond funding is 

available to fund the activity, but an additional $1,049,360 is needed before the project can be bid 

and constructed. The FEMA BCA Tool documents mitigation cost totaling $5,622,500 and 

lifecycle benefits of $4,360,545. The FEMA BCR is 0.78.  
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The proposed Twin Creek channel improvement is the last activity on a list of improvements 

planned along this drainage basin that were proposed in a 1994 basin-wide study. If the proposed 

channel improvement were completed prior to the disaster, much of the flooding could have been 

prevented. The proposed channel improvements as well as a detailed description of the 

alternatives, including “no-action”, are shown in AttE_E23_Twin_OK.pdf and 

AttF_E24_TwinBCAAlt_OK.pdf. 

NW 4th & Walker and NW 10th & Dewey – The NW 4th Street & Walker Avenue and NW 

10th Street & Dewey Avenue activities are proposed to mitigate flooding in the Downtown and 

Midtown areas of the city. Flooding from the May 2013 disaster inundated streets and buildings 

that forced businesses to close until cleanup and repairs could be accomplished resulting in 

property damage and loss of income. The proposed locations for detention improvements as well 

as a detailed description of the alternatives, including “no-action”, are shown in 

AttE_E25_4th10th_OK.pdf and AttF_E27_4thBCAAlt_OK.pdf. 

The recommended subsurface detention benefit cost analysis was modeled utilizing the FEMA 

BCA Tool to ensure benefits outweigh projects costs. The total project cost is estimated at 

$47,308,205. There is no current local funding source to address the needed improvements. The 

FEMA BCA Tool documents mitigation cost totaling $47,328,906 and lifecycle benefits of 

$66,626,072. The FEMA BCR is 1.41.  

NE 7th at the Burlington Northern Railroad – The NE 7th Street activity at the Burlington 

Northern Railroad tracks is a low lying area flooded during the May 31, 2013 event. Businesses 

located in the area have experienced repetitive losses due to flooding and will sustain future 

damages, loss of income and lower property values if the condition is not addressed. The proposed 
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drainage improvements as well as a detailed description of the alternatives, including “no-action”, 

are shown in AttE_E28_7th_OK.pdf and AttF_E29_7thBCAAlt_OK.pdf. 

The recommended diversion improvements were modeled utilizing the FEMA BCA Tool to 

ensure benefits outweigh projects costs. The total project cost is estimated at $682,427. There is 

no current local funding source to address the needed improvements. The FEMA BCA Tool 

documents mitigation cost totaling $686,567 and lifecycle benefits of $6,480,685. The FEMA 

BCR is 9.44. 

NW 4th (Classen to Shartel) – The NW 4th between Classen and Shartel is an area that receives 

the runoff from 310 acres, largely impervious. The area is served by drainage infrastructure that is 

undersized and contains too few inlets. Damages from the May 2013 include street and structure 

flooding that caused temporary business closures. Repetitive flood loss is a contributing factor in 

this area for building vacancy and property devaluation. The proposed infrastructure 

improvements would increase the capacity of the drainage system and provide inlets to better 

gather runoff. The proposed infrastructure improvements as well as a detailed description of the 

alternatives, including “no-action”, are shown in AttE_E30_4thShrtl_OK.pdf and 

AttF_E31_4thShrtlBCAAlt_OK.pdf. 

The recommended capacity and collection improvements were modeled utilizing the FEMA 

BCA Tool to ensure benefits outweigh projects costs. The total project cost is estimated at 

$10,799,479. There is no current local funding source to address the needed improvements. The 

FEMA BCA Tool documents mitigation cost totaling $10,813,279 and lifecycle benefits of 

$10,252,535. The FEMA BCR is 0.94. 

Edwards Elementary Activity – The Edwards Elementary School and surrounding 

neighborhood is subjected to flooding and was impacted by the May 2013 disaster. The proposed 
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solution to resolving current and future flood risk is for the acquisition of housing at the confluence 

of steep ground slope and flat bottom areas to provide storm water detention and replace an abrupt 

concrete channel bend that impedes storm water flow. The proposed acquisitions, detention and 

channel improvements as well as a detailed description of the alternatives, including “no-action”, 

are shown in AttE_E32_Edwards_OK.pdf and AttF_E33_EdwardsBCAAlt_OK.pdf. 

The recommended detention and channel improvements were modeled utilizing the FEMA 

BCA Tool to ensure benefits outweigh projects costs. The total project cost is estimated at 

$3,915,815. There is no current local funding source to address the needed improvements. The 

FEMA BCA Tool documents mitigation cost totaling $3,933,756 and lifecycle benefits of 

$1,473,262. The FEMA BCR is 0.37. 

I.B.1.b. Deep Fork Basin Project 

Will Rogers Park Detention Facility and NW 36th and Venice – The Will Rogers Park detention 

facility controls runoff for approximately a 4.5 square mile area. The detention facility and the 

downstream drainage infrastructure are undersized to accommodate current and future flood 

projections resulting in structure flooding. Flooding conditions are exacerbated downstream by an 

undersized bridge that causes flooding to residences built at low elevations. The proposed 

detention, channel improvements and acquisitions as well as a detailed description of the 

alternatives, including “no-action”, are shown in AttE_E42_Will36th_OK.pdf and 

AttF_E44_WillBCAAlt_OK.pdf. 

The benefit cost analysis for the recommended detention and channel improvements were 

modeled utilizing the FEMA BCA Tool to ensure benefits outweigh projects costs. The total 

project cost is estimated at $10,052,536. There is no current local funding source to address the 

needed improvements. The FEMA BCA Tool documents mitigation cost totaling $10,149,465 and 

lifecycle benefits of $1,164,462. The FEMA BCR is 0.11. 
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Belle Isle Bypass Tunnel Reconstruction – The Belle Isle Bypass tunnel is approximately one 

mile long consisting of 3,750 linear feet of multi-plate super span tunnel, and 950 linear feet of 

double cell reinforced concrete box. The portions of the multi-plate super span were reinforced 

with structural framing in the mid-1980’s where the tunnel crosses under I-44. The portions of the 

tunnel under I-44 were reinforced with pipe columns and tie rod assemblies to combat deflection 

at the top of the tunnel caused by approximately 40 feet of earth cover. Large amounts of debris 

flows through the tunnel during high rain events breaking the tie rod assemblies and impacting the 

system’s ability to pass flood flows. 

The super span was damaged again by the flood waters from the May 2013 disaster. The 

concern, beyond the repetitive repair costs, is the potential for failure of the super span in the 

vicinity of Classen Boulevard. If the super span fails, I-44 would be closed for at least 180 days. 

I-44 is among the most heavily traveled highways in Oklahoma City. Projected costs of a road 

closure of this magnitude would total over $70,000,000, exclusive of the costs necessary to rebuild 

or repair the structure and I-44. 

The total project cost is $6,838,486. The mitigations costs are $6,838,486 and the mitigation 

benefits would amount to the $70,000,000 in loss of use associated with the closure of I-44, 

exclusive of cost of construction. The resulting BCR is 10.2. The proposed super span 

improvements as well as a detailed description of the alternatives, including “no-action”, are 

shown in AttE_E45_Belle_OK.pdf and AttF_E46_BelleBCAAlt_OK.pdf. 

I.B.2. Economic needs within URN Target Geography 

FEMA flood claims data associated with DR-4117 document 1,011 locations with Verified 

Flood Loss. Of those locations, only 173 are in a FEMA Flood Insurance Rate Map (FIRM) flood 

hazard area and only 43 claims were located in the 100-year floodplain. In addition, FEMA 

received 1,230 claims for FEMA Individual Assistance. Of those claims, only 188 were located 
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within a FIRM flood hazard area, 65 of which were in the 100-year floodplain. The actual number 

of incidents of flood loss was much higher based on the input received through citizen engagement. 

Numerous comments were received requesting improvements be made to the existing drainage 

infrastructure and funding be made available to assist small businesses with funding flood 

prevention, flood proofing and rainwater capture improvements in the Oklahoma River Project 

area. 

Most businesses that were affected by the disaster could have been protected with modest 

exterior water and flood proofing improvements. Some businesses cannot afford to fund the 

improvements. The Community Development Block Grant can be used to provide Special 

Economic Development Assistance to a private for-profit business (24 CFR 570.203 and 

guidelines found at §570.209) under National Objective Low/Mod job creation or area benefit. 

Assistance can also be provided under §570.201(o)(i) Basic Eligible Activities – Micro Enterprise 

Assistance. Businesses that qualify under these options would be expected to document job 

creation and retention was accomplished in compliance with §570.208(a)(4) Criteria for National 

Objectives that require the creation or retention of one full-time equivalent (FTE) per $35,000 

CDBG investment in aggregate or not less than one FTE per $50,000 on an individual business 

benefit standard. 

I.B.3. Housing needs within URN Target Geography 

  The State’s Phase 1 submission details in the Exhibit B Threshold requirements the limited 

supply of affordable rental housing. This limited supply was rapidly absorbed following the 

disaster, resulting in higher costs for rental housing and a corresponding decrease in housing 

affordability, displacement, and increased demands for services on agencies that assist homeless 

persons and persons at risk of becoming homeless. A critical component of the Disaster Resiliency 

and Recovery plan for Oklahoma is the replacement of affordable housing that was lost and/or 
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damaged in the region of the disaster affected Oklahoma River and Deep Fork Basins. Efforts to 

expand access to disaster resilient and affordable housing options will focus on those populations 

most vulnerable and at risk of homelessness and death. This includes housing for homeless and 

disabled persons, including disabled veterans, and extremely low, low, and low-to-moderate 

income households. By focusing on providing housing to those most at risk, the greatest cost 

benefit can be derived. This benefit is derived through reductions in public costs that are avoided 

through reduced emergency services, hospitalizations and incarcerations that all occur in the public 

sector at significant cost to the taxpayers. At the same time, the development of affordable housing 

will provide for economic revitalization through jobs created and taxes paid across all sectors of 

industry related to project development.  

Currently there is a dramatic shortage of affordable housing in the Oklahoma City region. The 

2013 US Census Bureau Report indicates that Oklahoma’s poverty rate is higher than the national 

average (16.9% in Oklahoma compared to 15.8% nationally.) In addition, the concentration of 

poverty in Oklahoma County is even higher with 18.5% of all persons below the poverty line. (US 

Census Bureau QuickFacts, 2013) (OK State Povery Profile, 2014) According to HUD, the 

standard for affordability is housing that costs no more than 30% of monthly income. The 2015 

report released by the Harvard University’s Joint Center for Housing Studies indicates that the 

number of households who are “cost burdened” (paying more than 30% of income) has risen 

dramatically is the last several years and is now almost 50% of all renters. 25% of these households 

are severely cost burdened, or paying more than 50% of their monthly income for rent (JHCS, 

2015). This same report shows that even moderate income households are now increasingly cost 

burdened and at risk. There are currently only 21 units of affordable housing for every 100 

extremely low income (ELI) households in Oklahoma County and only 8 for every 100 ELI 
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households in Cleveland County. (Housing Assitance Matters, 2015) Thus, those neighborhoods 

in the most disaster-affected areas have higher than average concentrations of poverty and very 

limited access to affordable housing, making these households very vulnerable to displacement 

and homelessness in the event of future disasters.  

The most vulnerable and lowest income households are also the population that incurs the most 

costs in the public sector. For many people, especially those with disabilities, the solution is 

affordable housing plus supportive services. This is known as Permanent Supportive Housing 

(PSH) and is an evidenced-based practice supported by HUD, the VA, SAMHSA, the USICH and 

other groups nationally. Implementation of PSH has known outcomes of at least 80% housing 

retention rates among individuals who have been homeless with disabilities, and has also been 

shown to be extremely cost effective. The cost differential between allowing this vulnerable 

population to be homeless, versus providing the supportive housing that is the solution is well 

documented in the literature. (Shinn, 2014) (Cho, 2015) 

In addition to preventing and ending homelessness among this most vulnerable population is 

the need for affordable housing for working families. The projects in this application include 

housing for a mixed income and mixed population model whereby housing is provided for those 

most vulnerable along with broader access to low and moderate income households. Providing 

choices among a range of housing styles and locations empowers people to make choices about 

where to live, reduces stigma and helps people integrate successfully into the larger community. 

Providing non-institutional settings of affordable housing choices for people with disabilities 

agrees with the Olmstead Decision and development in different neighborhoods agrees with the 

recent Supreme Court ruling on Disparate Impact. Thus, the Oklahoma Disaster Resiliency plan 

for affordable housing meets documented and targeted needs in the community, utilizes known 
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evidence-based practices and closely aligns with federal policy. Moreover, providing sustainable 

housing for families that does not place a significant cost burden on them allows them to make 

choices of where to use their expendable income, empowering them to prioritize investments in 

healthcare and education. Placing families in safe and decent housing that they can afford provides 

enduring commitment to neighborhood stabilization and pathways out of poverty.  

At the same time the scope of these projects for development of affordable housing meets 

community goals in The City of Oklahoma City 2015-2020 Consolidated Plan (OKC Consolidated 

Plan, 2015) and the State of Oklahoma Consolidated Plan 2014-2018 (Oklahoma Consolidated 

Plan, 2015), as well as the goals of the local Continuum of Care (Homelessness in Oklahoma City, 

2015). Thus the inclusion of affordable housing in the Disaster Resiliency and Recovery Plan for 

Oklahoma meets all City, County, State, and Federal priorities.  

The project descriptions and budgets for the proposed developments are detailed in Exhibit E, 

Factor 3 - Soundness of Approach. 

I.B.4. Community Facilities needs within URN Target Geography 

Oak Grove, located in the Oklahoma River basin, is the Oklahoma City Housing Authority’s 

largest public housing development. The community center in Oak Grove Apartments is used by 

the Oklahoma City Housing Authority for community meetings and provides space for Head Start 

classes provided by the Community Action Agency of Oklahoma City, Oklahoma and Canadian 

Counties. The agencies that provide community meetings and services in the existing center 

include: Novo Ministries (life skills youth mentoring; YMCA (Pop-up Food & Fun afterschool 

meals on Wednesdays for Oak Grove youth); and Staar Foundation (Oklahoma Red Cross disaster 

relief education and awareness training and after school mentoring for youth) 

Oak Grove Apartments and the community center sustained tornado and flood damages during 

the May 31, 2013 tornado. During this event, five people were killed attempting to take shelter in 
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nearby drainage infrastructure. A family was swept away and 5 members were drowned by the 

flash flooding event. Oak Grove Apartments does not have a tornado shelter to house its residents 

or the children that attend the Head Start program. The Oklahoma City Housing Authority is 

proposing to reconstruct and expand the existing community center and attached Head Start 

building into a hardened building that can accommodate the 2,000 residents of the public housing 

development and provide additional space for the existing Head Start program. If these life safety 

improvements were in place prior to the disaster, no lives would have been lost and Community 

Action Agency would not have had the flood repair expenses to the Head Start Program in the Oak 

Grove Community Center. 

I.B.5. Environmental degradation needs within URN Target Geography 

  Lake Thunderbird is a drinking water source for the cities of Norman, Midwest City, and 

Del City in central Oklahoma and is classified as “impaired” by the Environmental Protection 

Agency (EPA). On May 31, 2013 a storm event produced approximately 3.5 inches of rain in a 

short period of time over the Lake Thunderbird watershed basin in Oklahoma City. The runoff 

which resulted from this event caused damage and bank erosion to a number of streams in the 

basin. The sediment loss of this event contributes to the water quality impairment of Lake 

Thunderbird and is costly for the City of Norman to remove during the water treatment process.  

The City of Oklahoma City monitors several stream sites in the Lake Thunderbird watershed 

basin. Several of these locations exhibit poor water quality and contribute to the basin’s impaired 

EPA status. Due to the basin’s low population density characteristics, these water quality issues 

are mainly due to upstream bank erosion. 

The MID-URN Checklist is contained in AttI_D19_MIDURNCHK_OK.pdf. 
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I. Introduction and Approach 

Oklahoma proposes to address recovery from the high winds and extreme rainfall experienced 

in May 2013 in a comprehensive manner by embracing objectives which support projects designed 

to increase our communities’ resiliency. This approach will allow our communities to incur less 

damage and recover more quickly and with less expense from disasters related to wind and water 

even as those events are projected to become more frequent and more severe in the coming years 

and decades. Our approach includes four primary components 1) long-range planning and 

regulatory improvements; 2) enhancements to existing drainage infrastructure and natural systems; 

3) housing and community development; and 4) economic revitalization. 

II. Planning and Regulation 

The City of Oklahoma City incorporates over 620 square miles including a full range of land 

uses from large-scale agricultural to downtown skyscrapers, cultural venues, and a bustling 

entertainment district. This configuration has myriad benefits and makes Oklahoma City home to 

a wide variety of people, but it also presents challenges: namely 4 major drainage basins that 

impact and are impacted by Oklahoma City’s land use pattern covering over 1,200 square miles, 

37 nearby municipalities and 7 counties as shown in AttE_E21_Basins_OK.pdf. 

To that end, a city-wide drainage study and master plan is imperative to help establish a 

more complete understanding of rainwater concerns and opportunities throughout the region. This 

study would include a comprehensive update of the data related to existing stormwater 

management systems. Policy decisions regarding risk tolerance and preparation for future extreme 

events would be encapsulated in the plan. Understanding the most current projections of future 

weather patterns and our tolerance for them will allow the drainage plan to provide actionable 

recommends about the type, size, amount, and location of infrastructure required to safely collect, 

infiltrate, and otherwise use rain water as a valuable and scarce resource. Critical upstream 
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floodplains and wetlands can be identified, protected, restored, and enhanced as necessary. 

Important updates to the City’s drainage ordinances will be amended to comply with the 

recommendations of the master plan. Completing a city-wide drainage master plan is one of the 

highest priority activities for Oklahoma City in the next few years. 

Oklahoma City adopted a new comprehensive plan, planokc, on July 21, 2015. This plan is 

based on the idea of building a healthy future for Oklahoma City. planokc contains a variety of 

policies about creating a human environment that is more universally resilient, e.g. provides easy, 

multimodal access to daily needs; supports a strong diversified economy; provides a wide variety 

of housing options; makes healthy choices easier; and protects and enhances the natural 

environment. 

Aligning the City’s rules, regulations, and codes with planokc is one of the plan’s highest 

priority implementation components. The City proposes activities to update its development 

regulations. These modifications will create an environment where new and rehabilitated 

structures are not only safer from disasters but also more efficient – each one contributing to 

adapting our region to deal with extreme weather expected as a result of a warming planet. 

II.A. City-wide Drainage Master Plan 

The purpose of this activity is to prepare hydrologic and hydraulic studies of drainage basins 

(or sub-basins) throughout Oklahoma City on a HUC 12 watershed basis. A HUC or Hydrologic 

Unit Code, is a cataloging classification developed by the USGS. The United States is divided and 

sub-divided into successively smaller hydrologic units which are classified into four levels: regions 

(HUC 2), sub-regions (HUC 4), accounting units (HUC 6), and cataloging units (HUC 8). The 

hydrologic units are arranged or nested within each other, from the largest geographic area 

(regions) to the smallest geographic area (cataloging units). Each hydrologic unit is identified by 
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a unique hydrologic unit code (HUC) consisting of two to eight digits based on the four levels of 

classification in the hydrologic unit system. 

The most recent HUC delineation by the USGS is included in its Watershed Boundary Dataset 

(WBD). It further divides the HUC levels to 5th (HUC 10) and 6th levels (HUC 12). The HUC 12 

sub-basin size is the most useful size for Basin Drainage Master Planning.  

The following table lists the anticipated study areas summarized by their HUC 8 designation. 

This is both scalable and replicable since each basin can be studied independently and the study 

methodology is widely applicable. 

Basin Drainage Study by HUC 8 Designation Stream Miles Within OKC 

Upper Cimarron Skeleton 276 

Lower Canadian Walnut 175 

Little 186 

Middle North Canadian 165 

Lower North Canadian 212 

Deep Fork of Canadian River 176 

Total Stream Miles 1190 

 

The work will follow the FEMA 10-Step Planning Process. This will ensure recommendations 

in the Master Plan will qualify for future Hazard Mitigation Assistance (HMA) funding, 

An initial phase will consist of an existing conditions analysis including a comprehensive 

update of the data and functionality of the existing stormwater management system. The analysis 

will also be prepared in accordance with the FEMA Guidelines and Standards for Flood Risk 
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Analysis and Mapping in preparation for potential submittal to FEMA for re-mapping if 

applicable. 

Initial data collection will also include updated topographic data, aerial photographic data and 

planimetrics, updated GIS layers for land use, soils, land cover, impervious surfaces, etc., as-built 

diagrams from nearby jurisdictions, and other data related to street and structure flooding, flood-

prone areas, and drainage complaints generally.  

An analysis will be completed by developing watershed and sub-basin boundaries including 

points of interest within the project area. Points of interest will include stream confluences, 

significant floodplain hydraulic structures, locations of reported drainage complaints, and other 

features defined by the project team and City staff.  Hydrologic and hydraulic models will be 

used to evaluate existing conditions and prepare updated floodplains. Flow rates and water surface 

elevations will also be developed for the 10% (10-year), 2% (50-year), 1% (100-year) and 0.2% 

(500-year) events including flash flooding associated with events of extreme intensity that often 

cause damage, destruction, and death in areas outside of the mapped floodplains. A comprehensive 

list of recommendations and actions designed to instill resilient design into the city’s stormwater 

management strategy will be completed and presented to City Council for adoption. 

The total cost for this endeavor is $9,500,00. Each individual study will be complete within a 

2-year time period. All studies will be completed and closed out by 9/30/19. The projected 

schedule is shown below: 
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The new stormwater design criteria manual (DCM), already underway, will provide guidance 

and requirements necessary for property owners, developers, consultants, and industrial and 

commercial operators to select, design, and maintain drainage and flood control facilities. The 

ultimate goal is to protect the public health, safety and welfare, and minimize adverse impacts to 

the environment and public and private property. All projects submitted for approval under the 

provisions of the Oklahoma City Ordinances and Regulations will be required to provide adequate 

analysis and design of drainage systems for both water quantity and water quality during and 

following construction in accordance with the DCM. Implementing facilities that exceed the 

minimum design criteria will be encouraged. 

II.B. Development Regulations 

Consistent with the goals, initiatives, and policies in planokc the following proposed scope of 

work will be accomplished to make significant improvements to the City’s development and 

redevelopment regulations. 

City development regulations will be reexamined and partially or fully reconstructed to 

accomplish the following: 1) Facilitate integration of different land uses, as well as residential 

densities, building types, and styles while preserving harmony between uses; 2) Encourage infill 

and redevelopment by allowing increased development densities where appropriate; 3) Facilitate 
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walkability, bikeability, and transit; 4) Increase transportation system connectivity and 

performance; 5) Enhance environmental and water quality protections; 6) Provide for enhanced 

quantity and quality of open space; 7) Increase landscaping amount and quality; 8) Improve 

emergency preparedness, response, and resilience; 9) Preserve the character of rural areas; and 10) 

Protect airports (including Tinker AFB) from encroachment.  

It is anticipated that the rewritten zoning code will be a hybrid code, seamlessly integrating 

form-based, use-based, and performance-based regulations. A consultant will likely be hired 

initially to advise the City on code design and the process for creating it. The consultant will likely 

be retained to help City staff draft the new code. 

Project Phasing & Timeframe: The planning process is proposed to take approximately 4 

years depending on timing and funding availability. The anticipated start date is early 2016 to be 

phased as follows: Phase 1: 2-3 months, beginning January, 2016; Phase 2: 9-12 months, beginning 

immediately after Phase 1; Phase 3: 36 months, beginning July 2016, or as soon as funding is 

available. 

Cost: Between $900,000 and $1,250,000 is estimated for consulting services related to 

updating these development regulations. 

III. Drainage Infrastructure and Environmental Restoration 

Much of the current drainage infrastructure in Oklahoma City (and elsewhere in Oklahoma) 

was designed to quickly move rainwater from where it fell to a nearby large stream. The current 

system was not designed to accommodate either the proliferation of impervious surfaces or the 

intensity of recent rainfall events. The tragic result is a great deal of flash flooding that destroys 

both lives and property. 

Exhibit D, Factor 2 of this application discusses the extent of the need associated with flash 

flooding in Oklahoma City. Addressing immediate needs as well as anticipated need associated 
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with increasingly frequent extreme weather events involves not only improving the existing 

drainage system but modifying its design approach. This proposal includes two project areas 

subject to repetitive flood loss with unmet needs from the May 2013 storms (DR-4117): the 

Oklahoma River basin (part of North Canadian (lower and middle) basins) and the Deep Fork 

basin. For each proposed activity within a project area several alternatives were evaluated, 

including a “no action” alternative. The “no action” alternative is summarized in Exhibit D, Factor 

2 of this proposal indicating that the problem will persist and intensify if no action is taken. 

Additionally, a project is proposed in the Lake Thunderbird basin (part of the Canadian River 

(South) basin) to restore streams that were significantly impacted by the May 2013 storms. Based 

on preliminary analysis and community feedback, a detailed scope of work for each recommended 

activity is summarized below. 

Proposed metric: Improvements in Oklahoma City’s drainage system will result in millions 

of dollars of avoided future property damage and loss of life. 

III.A. Oklahoma River Basin Project 

The Oklahoma River basin shown in AttE_E22_OKbasin.pdf encompasses portions of the 

Lower North Canadian HUC 8 and the Middle North Canadian HUC 8. 

The Oklahoma River Basin includes five drainage activities designed to build community 

resilience to extreme weather, especially intense rainfall. 

III.A.1. Scaling/Scoping 

The activities proposed as part of the Oklahoma River Basin project can be completed as a 

package or individually with a scalable approach and techniques to address a variety of situations. 

This was done intentionally for application in communities throughout Oklahoma that will face 

increased threats from extreme weather and climate disruption. Finally the methodology and 
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techniques deployed in Oklahoma City are intended to be replicable to a variety of situations 

involving intense weather such as heavy rainfall, snow, ice, high winds, tornados, and so on. 

III.A.2. Benefit-Cost Analysis (BCA) 

A BCA was completed for each activity in the project area resulting in a combined BCR for 

the Oklahoma River basin of 1.304. The BCA is included as AttF_E49_OklahomaBCA.pdf. 

III.A.2.a. Process 

Throughout the BCA process Oklahoma City worked with a consultant team with expertise in 

both designing the drainage activities and in operating FEMA’s BCA tool. Working with ideas 

and goals provided by staff, the consultant elevated a series of alternatives for each activity area 

and selected the preferred alternative based on BCA performance, Staff advice, and community 

feedback. Staff evaluated the area for benefits particularly those with the highest probability of 

benefiting vulnerable populations in the short-, medium-, and long-term. 

III.A.2.b. Cost 

The total cost for the activities proposed in OK basin are $68,385,007. The costs for each 

activity are shown in the table below. 

Priority Activity Cost 

1 Twin Creeks Drainage Improvements $5,622,500 

2 NW 4th & Walker and NW 10th & Dewey near EMSA 

Drainage Improvements 

 $47,328,905 

3 NE 7th at the BNRR Drainage Improvements $686,567  

4 NW 4th from Classen to Shartel Drainage 

Improvements 

$10,813,279  

6 Edwards Elementary Drainage Improvements $3,933,756  
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  Total Oklahoma River Basin $68,385,007 

III.A.2.c. Current Situation and Problem 

A detailed description of the need and extent of the unmet recovery need problem in the 

Oklahoma River basin is included in Exhibit D, Factor 2 of this application. 

III.A.2.d. Proposed Project and Useful Life 

A detailed description of each activity in this project area and its useful life is provided below 

as part of Exhibit E, Factor 3 of this application. 

III.A.2.e. Risks of No-Action 

The risk associated with the “no-action” or status quo alternative is well documented. 

Structures would continue to flood and the damage associated with flooding would perpetuate. 

Additional details pertaining to the current condition are found in Exhibit D, Factor 2, and in 

Attachments F of this application. 

III.A.2.f. Benefits 

The combined 50-year life-cycle cost of the proposed Oklahoma River basin project is 

$68,385,007 as shown in the summarized cost table above. The associated benefits are shown in 

the table below. The monetized Resiliency Values are derived from the avoidance of flooding 

damage to both structures and infrastructure. 

Activity Value 

Twin Creeks Drainage Improvements $4,360,545 

NW 4th & Walker and NW 10th & Dewey near EMSA Drainage Improvements $66,626,07

2 

NE 7th at the BNRR Drainage Improvements $6,480,385 
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NW 4th from Classen to Shartel Drainage Improvements $10,252,53

5 

Edwards Elementary Drainage Improvements $1,473,262 

 Total Oklahoma River Basin $89,192,79

9 

Other non-monetized values include 1) Environment Values related to water quality and 

protection of water supplies; 2) Community Development Values related to a high percentage of 

LMI households in the project area, and increase quality of life associated with safety from 

disasters; and 3) Economic Revitalization related to more stable and predictable situation in which 

to conduct business resulting in less lost productivity. 

III.A.3. Twin Creeks (SW15th & Pennsylvania Avenue) Activity 

The recommended facility improvements for this area is the last in a series of projects 

recommended in a 1994 basin-wide drainage study for Twin Creeks. Three large upstream 

stormwater detention facilities have been constructed, reducing the overall floodplain footprint in 

the areas. However, significant flooding still occurs in the neighborhood east of Pennsylvania 

Avenue along SW 19th Street. 

The activity will consist of approximately 1,122 linear feet of existing concrete lined channel 

to be widened from 15 to 25 feet. The concrete lining would then be replaced within the widened 

channel. Immediately downstream of the concrete-lined channel, the activity will include 

construction of 1,448 linear feet of double 10’ x 7’ Reinforced Concrete Box culverts (RCBs) on 

an alignment east along SW 19th St. to the outfall point of the existing two 10’ x 7’ RCBs. The 

figure showing this activity is included as AttE_E23_Twin_OK.pdf. 
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A detailed discussion, including analyzed alternatives, modeling data, BCA tables, and the 

associated methodology for this activity can be found in AttF_E24_TwinBCAAlt_OK.pdf. 

III.A.3.a. Schedule 

This activity will be designed and constructed within a three-year, five-month time period. A 

detailed schedule can be found in AttMisc_E19_Schedules_OK.pdf. 

 

 

 

III.A.3.b. Budget 

The cost estimate for this activity was prepared by Johnson & Associates in February 2014, 

based on unit prices from recent construction projects. The construction activity is estimated to 

cost $4,994,424 and is detailed in AttF_E24_TwinBCAAlt_OK.pdf. 

III.A.4. NW 4th Street & Walker Avenue and NW 10th Street & Dewey Avenue Activities 

The recommended facility improvements will provide for the capture of the 1% storm flows 

and provide 91 acre-feet of stormwater detention in portions of five proposed locations in the upper 

half of the watershed above the NW 4th Street and Walker Avenue area as shown on 

AttE_E25_4th10th_OK.pdf. This storage will effectively control the drainage basin above this 

location. This alternative utilizes underground stormwater detention under existing surface parking 

lots. An 8’ x 5’ RCB will be constructed from the west entrance into the EMSA parking lot south 

to NW 10th Street then east to Walker Avenue then south to the hospital parking lot. At that point 

the 8’ x 5’ RCB will discharge into underground detention under the north parking lot of the 

hospital. Each cell will be connected to fully utilize available storage. 

The stormwater detention facilities have the added value of being able to provide stormwater 

quality improvements in a forebay area within the facilities. The StormTrap System and equivalent 
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systems have been utilized in many locations across the country. The concrete modules can be 

removed or moved to other locations to accommodate building plans.  

Construction of these stormwater detention facilities will lower the water surface elevations at 

NW 4th Street and Walker Avenue by approximately one foot. To accommodate the lowered flow 

rates that would still overwhelm existing storm sewers, a series of storm sewer systems will be 

provided. A 10’ x 8’ RCB will be constructed at NW 4th Street and Hudson Avenue where the 

overflow to Walker Avenue begins, the 10’x8’ RCB will divert all of the overflow west to Lee 

Avenue. At Walker Avenue, the size will increase to a 10’ x 10’ RCB to include the water in the 

66” RCP. At Lee Avenue a 12’x 10’ RCB will supplement the existing 8’3” x 4’8” elliptical 

concrete pipe from NW 4th Street to Robert S. Kerr Avenue. The existing 36” RCP running south 

from Walker Avenue and Dean McGee Avenue intersection is supplemented with an additional 

36” RCP to capture the local flow at this location. This pipe will run south through Walker Avenue, 

turn east at Robert S Kerr Avenue and connect to the existing system running south through 

Hudson Avenue. 

Buildings in the NW 4th Street and Walker Avenue activity area have finished floor elevations 

only 6” – 1’ above street gutters. Cars traveling through flooded streets create a wake that 

exacerbates flooding. Large storm sewers that divert overflow away from this area are necessary 

due to the unsafe roadway conditions. 

A detailed discussion, including analyzed alternatives, modeling data, BCA tables, and the 

associated methodology for this activity can be found in AttF_E27_4thBCAAlt_OK.pdf. 

III.A.4.a. Schedule 

This activity will be designed, constructed and closed out by September 30, 2019. Each 

individual phase will be completed within a two-year time period. A detailed schedule can be 

found in AttMisc_E19_Schedules_OK.pdf. 
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III.A.4.b. Budget 

The cost estimate for this activity was prepared based on unit prices from recent construction 

projects with appropriate budgets for items to be determined during detailed design. Construction 

cost estimates are $47,308,205 which are detailed in AttF_E27_4thBCAAlt_OK.pdf. The high 

cost of the real estate needed for the above-ground stormwater detention facilities contemplated in 

the recommended alternative is mitigated by obtaining easements to maintain the underground 

stormwater detention instead of purchasing the property. Landowners will retain surface use of 

their property and the properties will remain on the tax rolls. 

III.A.5. NE 7th Street near BNSF Railroad Activity 

The recommended alternative facility improvements (Alternative 2) for this area will divert 

the stormwater from the sump area on NE 7th Street just west of the Railroad and take it under the 

railroad into a large storm sewer system on the east side. This receives 25 acres of drainage area 

from the west and 13 acres of runoff from the north along the railroad. The area currently has a 24 

inch pipe draining the 25 acres and a 2.3’ x 2.3’ RCB collecting the total 38 acres and attempting 

to take it south along the west side of the railroad, going under several buildings. Taking it east to 

the existing 6’ x 6’ RCB will relieve the flooding of 3 large commercial buildings. The pipe on the 

east side of the BNSF RR drains 78 acres, but the majority of the area takes longer to reach this 

location allowing the water from the west to flow into the system and be downstream before peak 

flow from the 78 acres reaches this location. The 6’ x 6’ RCB is much lower in the ground allowing 

for pressure flow should that become necessary. The recommended activity is shown on 

AttE_E28_7th_OK.pdf. 



 Page 14 
 

The stormwater will be collected in trench drains with newer large inlets along the street, but 

will be conveyed in a 60-inch pipe to the confluence with a 54” RCP draining the 13 acres along 

the railroad. These will combine and cross the BNSF RR in a 72-inch RCP, constructed by boring 

and jacking under the railroad. 

A detailed discussion, including analyzed alternatives, modeling data, BCA tables, and the 

associated methodology for this activity can be found in AttF_E29_7thBCAAlt_OK.pdf. 

III.A.5.a. Schedule 

This activity will be designed and constructed within a one-year, eight-month time period. A 

detailed schedule can be found in AttMisc_E19_Schedules_OK.pdf. 

 

 

 

III.A.5.b. Budget 

The cost estimate for this activity was prepared based on unit prices from recent construction 

projects with appropriate budgets for items to be determined during detailed design. The 

construction activity is estimated to cost $682,427 and is detailed in 

AttF_E29_7thBCAAlt_OK.pdf. Total mitigation costs associated with the activity are $686,567. 

III.A.6. NW 4th Street & Shartel Avenue Activity 

The recommended facility improvements (Alternative 3) will include providing a new 66” 

RCP through NW 5th Street from the intersection of NW 5th Street and Western Avenue at the 

NW 5th Street and Classen Boulevard intersection, the pipe will be upsized to a 2-10’ x 10’ and 

will extend east to Shartel Avenue, then turn south at Shartel to NW 4th Street. It then turns east 

and extends east to the NW 4th Street and Lee Avenue intersection. The recommended activity is 

shown on AttE_E30_4thShrtl_OK.pdf. 
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This proposed alternative replaces all the existing storm sewer system through NW 5th St. 

between Western Avenue and Shartel Avenue and the existing system from NW 5th Street to NW 

4th Street on Shartel. At the intersection of NW 4th Street and Shartel Avenue, an estimated 

capacity of 360 cfs is assumed to flow south through existing 10’6” x 7’ elliptical pipe along 

Shartel Avenue. The remaining water will flow into the intersection of NW 4th Street and Lee 

Avenue through proposed 2-10’ x 10’ RCB and will continue south through Lee Avenue in the 

new system proposed in the NW 4th Street and Walker Avenue and NW 10th Street and Dewey 

Avenue. Several trench inlets will be placed to gather all of the stormwater into the storm sewer 

system. 

A detailed discussion, including analyzed alternatives, modeling data, BCA tables, and the 

associated methodology for this activity can be found in AttF_E31_4thShrtlBCAAlt_OK.pdf. 

III.A.6.a. Schedule 

This activity will be designed and constructed within a three-year and four month time period 

with each individual phase completed within two years. A detailed schedule can be found in 

AttMisc_E19_Schedules_OK.pdf.  

 

III.A.6.b. Budget 

The cost estimate for this activity was prepared based on unit prices from recent construction 

projects with appropriate budgets for items to be determined during detailed design. The 

construction activity is estimated to cost $10,799,480 and is detailed in 

AttF_E31_4thShrtlBCAAlt_OK.pdf. With the present worth value of the maintenance and 

operations cost added, the total mitigation activity cost is $10,813,279.  
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III.A.7. Edwards Elementary Activity 

The recommended facility improvements (Alternative 5) will provide improvements to detain 

stormwater and release it slowly enough for the downstream system to pass the 50-year flow rate 

in the system. This activity is depicted in AttE_E32_Edwards_OK.pdf. 

The stormwater detention facility will be placed as shown at the interface between the steep 

ground slope and the flat areas at the bottom. The outlet structure will drain into the existing 

concrete lined channel upstream from the existing double 10’ by 3’ RCB. The junction between 

the channel and the double 10’ x 3’ RCB will be constructed to replace the abrupt 90o bend just 

north of the school building. The pond will require the purchase of 17 residences. The junction 

structure will require the purchase of one residence, for a total of 18. 

A detailed discussion, including analyzed alternatives, modeling data, BCA tables, and the 

associated methodology for this activity can be found in AttF_E33_EdwardsBCAAlt_OK.pdf. 

III.A.7.a.  Schedule 

This activity will be designed and constructed within a two-year time period. The project can 

follow the NE 7th at BNSF RR activity and still be constructed prior to September 30, 2019. A 

detailed schedule can be found in AttMisc_E19_Schedules_OK.pdf. 

 

 

 

III.A.7.b. Budget 

The cost estimate for this activity was prepared based on unit prices from recent construction 

projects with appropriate budgets for items to be determined during detailed design. The 

construction activity is estimated to cost $3,915,815 and is detailed in 
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AttF_E33_EdwardsBCAAlt_OK.pdf of this application. With maintenance and operation the 

total cost of the activity is $3,933,756. 

III.B. Deep Fork Basin 

The Deep Fork basin shown in AttE_E41_DFbasin.jpg includes the Deep Fork of the 

Canadian River HUC 8. 

The Deep Fork Basin includes two drainage activities designed to build community resilience 

to extreme weather, especially intense rainfall. 

III.B.1. Scaling/Scope 

The activities proposed as part of the Deep Fork Basin project can be completed as a package 

with individual scalability and techniques to address a variety of situations. This was done 

intentionally for application in communities throughout Oklahoma that will face increased threats 

from extreme weather and climate disruption. Finally the methodology and techniques deployed 

in Oklahoma City are intended to be replicable to a variety of situations involving intense weather 

such as heavy rainfall, snow, ice, high winds, tornados, and so on. 

III.B.2. Benefit-Cost Analysis (BCA) 

A BCA was completed for each activity in the project area resulting in a combined BCR for 

the Deep Fork basin project of 4.189. The BCA is included as AttF_E50_DeepForkBCA.pdf. 

III.B.2.a. Process 

Throughout the BCA process Oklahoma City worked with a consultant team with expertise in 

both designing the drainage activities and in operating FEMA’s BCA tool. Working with ideas 

and goals provided by staff, the consultant elevated a series of alternatives for each activity area 

and selected the preferred alternative based on BCA performance, Staff advice, and community 

feedback. Staff evaluated the area for benefits particularly those with the highest probability of 

benefiting vulnerable populations in the short-, medium-, and long-term. 
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III.B.2.b. Cost 

The total cost for the activities proposed in Deep Fork basin are $16,987,951. The costs for 

each activity are shown in the table below. 

Priority Activity Cost 

5 Will Rogers Park Stormwater Detention Facility and 

NW 36th & Venice Drainage Improvements 

$10,149,465 

7 Belle Isle Bypass Tunnel $6,838,489 

  Total Deep Fork Basin $16,987,951 

III.B.2.c. Current Situation and Problem 

A detailed description of the need and extent of the unmet recovery need problem in the Deep 

Fork basin is included in Exhibit D, Factor 2 of this application. 

III.B.2.d. Proposed Project and Useful Life 

A detailed description of each activity in this project area and its useful life is provided below 

as part of Exhibit E, Factor 3 of this application. 

III.B.2.e. Risks of No-Action 

The risk associated with the “no-action” or status quo alternative is well documented. 

Structures would continue to flood and the damage associated with flooding would perpetuate. 

Additionally extreme risk of catastrophic failure of an Interstate highway viaduct (I-44, Belle Isle 

Bridge) is currently posed by the relatively recent increase in high intensity rainfall events in 

Central Oklahoma. Additional details pertaining to the current condition are found in Exhibit D, 

Factor 2 and Attachments F of this application. 



 Page 19 
 

III.B.2.f. Benefits 

The combined 50-year life-cycle cost of the proposed Deep Fork basin project is $16,987,951 

as shown in the summarized cost table above. The associated benefits are shown in the table below. 

The monetized Resiliency Values are derived from the avoidance of flooding damage to both 

structures and infrastructure. 

Activity Value 

Will Rogers Park Stormwater Detention Facility and NW 36th & Venice 

Drainage Improvements 

$1,164,462 

Belle Isle Bypass Tunnel $70,000,00

0 

 Total Deep Fork Basin $71,164,46

2 

Other non-monetized values include: 1) Environment Values related to water quality and 

protection of water supplies; 2) Community Development Values related to a high percentage of 

LMI households in the project area, and increase quality of life associated with safety from 

disasters; and 3) Economic Revitalization related to more stable and predictable situation in which 

to conduct business resulting in less lost productivity. 

III.B.3. Will Rogers Park Dam and NW 36th and Venice Activity 

The recommended facility improvements (Alternative 2) includes removing the levees along 

the channel within the Park, lowering the bottom in three locations, providing additional storage 

of 58 acre-feet. An outlet structure will be constructed on the upstream side of the dam that will 

force the stormwater in frequent storms to be stored more efficiently. The ultimate goal will be to 

reduce the current 1% (100-year) storm outflow from the dam to approximately a current 10% (10-
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year) storm level. The spillway will be modified as required to pass 50% of the Probable Maximum 

Flood with one foot of freeboard in accordance with dam safety requirements outlined in Title 785, 

Chapter 25 of the Oklahoma State Statutes. 

Even with improvements to the upstream stormwater detention facility, several residences near 

NW 36th Street and Venice Boulevard still flood and the Venice Boulevard culvert still overtops. 

The NW 36th Street and Venice Boulevard drainage improvements include the purchase of 7 

residences, two of which are repetitive loss properties, in order to realign the concrete channel to 

flow more efficiently, and to replace the Venice Boulevard culvert with a 4-12’x12’ RCB structure 

to make passage through the area safe during flooding. Those improvements are shown on 

AttE_E42_Will36th_OK.pdf. 

A detailed discussion, including analyzed alternatives, modeling data, BCA tables, and the 

associated methodology for this activity can be found in AttF_E44_WillBCAAlt_OK.pdf. 

III.B.3.a. Schedule 

This project will be designed and constructed within a 3-year, 2-month time period. Individual 

phases will not exceed a 2-year time frame. Some timeline efficiencies can be realized because 

construction in Will Rogers Park can be performed at the same time as NW 36th St & Venice. A 

detailed schedule can be found in AttMisc_E19_Schedules_OK.pdf. 

 

III.B.3.b. Budget 

Project cost estimates were prepared based on unit prices from recent construction projects 

with appropriate budgets for items to be determined during detailed design. The construction 

project is estimated to cost $9,906,981. Total mitigation costs are $9,955,610. Additionally budget 

details are provided in AttF_E44WillBCAAlt_OK.pdf. 
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III.B.4. Belle Isle Bypass 

The recommended facility improvements (Alternative 2) include the reconstruction of 

approximately 600 LF of the Belle Island Bypass Tunnel on the Deep Fork River beneath Interstate 

44. The proposed activity will consist of constructing 600 LF of double 12’ x 12’ RCB constructed 

within the current tunnel, and filling the voids with concrete. The multi-plate super span section 

includes corrugations with signification roughness, limiting flow rates. The proposed RCB 

sections will have smooth concrete walls with low resistance to flood flows. The project will 

eliminate the loss of the tie rod assemblies during each storm event and mitigate the potential for 

failure of the drainage tunnel, which threatens I-44 above. The recommended activity is shown on 

AttE_E45_Belle_OK.pdf. 

A detailed discussion, including analyzed alternatives, modeling data, BCA tables, and the 

associated methodology for this activity can be found in AttF_E46_BelleBCAAlt_OK.pdf. 

III.B.4.a. Schedule 

This project will be designed and constructed within a 3-year 4-month time period. All 

individual phases will be completed within two years. A detailed schedule can be found in 

AttMisc_E19_Schedules_OK.pdf. 

 

 

III.B.4.b. Budget 

The cost of this project is $ 6,838,486 and is detailed in AttF_E46_BelleBCAAlt_OK.pdf. 

III.C. Lake Thunderbird Basin 

To address the need identified in Exhibit D, the proposed stream bank restoration shown on  

AttE_E51_TBbasin_OK.pdf will address the point source pollution documented by photographs 

and the monitored sites. By creating a more resilient channel bank, the erosion as a result of future 
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storm events will be greatly reduced. In addition, stream bank restoration will help create a habitat 

conducive for plant life that will absorb pollutants which may not be attached to sediment particles. 

The proposed water quality facilities would be designed as a community educational area and 

nature preserve. The facilities will provide approximately 500 acre-feet of multipurpose 

retention/detention storage and will be located at the most critical locations. This storage will 

mitigate both upstream and downstream sources of water quality pollution. Sediment will be 

prevented from migrating downstream by collection and erosion will be prevented downstream by 

the reduction of channel velocities experienced during storm events. 

AttE_E51_TBbasin_OK.pdf shows the most likely locations for implementation of the 

proposed stream restoration and multipurpose water quality facilities. The total cost estimate for 

this basin-wide water quality enhancement project is $26 million and will be complete in 2 years. 

Proposed metric: 1.5 miles of damaged streams will be restored and the sediment load 

entering the Lake will be reduced. 

III.C.1. Scaling/Scope 

The total project package includes 3 locations for stream bed restoration and 2 locations for 

monitoring, however, some effectiveness could still be achieved by phasing the activities. This 

project is not considered a Covered Project and do not trigger a BCA. 

IV. Housing & Community Development 

In the same way the Drainage Infrastructure activities meet unmet recovery needs, improve 

safety, and community resiliency related to extreme weather, proposed Housing and Community 

Development activities support vulnerable populations in our most impacted and distressed areas. 

These activities are targeted at the sub-basins with the most unmet need and are designed to both 

replace safe and secure affordable housing and improve quality of life by supporting the 
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rehabilitation of communities impacted physically, economically, and emotionally by recent 

extreme weather events. 

IV.A. Oklahoma River Basin 

The Oak Grove public housing neighborhood, home to more than 1,000 low-income 

individuals, lies within the Oklahoma River sub-basin a few miles southwest of downtown 

Oklahoma City. As described in the Exhibit D Factor 2 Need, this neighborhood has a very active 

community center offering a variety of useful services to the people who live here. Unfortunately 

the center was not designed for storm protection and during DR-4117 5 people lost their lives 

while seeking shelter in and near the center. The proposed activity would provide a safe place for 

the neighborhood to gather while at the same time replacing a well-used community center that 

has outlived its useful life. 

Proposed metric: This activity will provide a direct benefit to more than 1,000 low to 

moderate income individuals and avoid future damage to the community building. 

IV.A.1. Oak Grove Community Center 

The proposed community center at Oak Grove will provide a FEMA P361/ICC 500 storm 

shelter with a capacity of 2,000; expand and reinforce the facility which currently houses a Head 

Start school, a daycare, and add a gymnasium all designed to reduce the risk to the least protected 

population of Oklahoma City, low to very-low income residents who often lack access to 

transportation and may be linguistically isolated. The reconstructed facility will provide storm 

protection in extreme weather events as well as a safe “base of operations” to mobilize, cleanup 

and restart their lives after a disaster. Additionally, as a multiple purpose facility, the Community 

Center will provide daycare assistance to working parents, education to the community through 

Head-Start and after-school mentoring and homework assistance. The rebuilt facility will be larger 

with the capacity to expand to after-hours adult education in English development and career skills 
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designed to assist in ending the cycle of poverty. The importance of having a well-recognized and 

respected facility that serves critical daily needs, acts as a gathering place for community 

involvement, and provides storm protection will be a beacon of stability to the neighborhood. Its 

prominent location and close proximity to homes will make it easy for neighbors to access, 

including those with mobility impairments. 

To assist with the design, construction, and operation, cooperation, financial support and 

collaboration have been received from several organizations: Novo Ministries ($25,000-$30,000), 

which provide after-school mentoring and community support; Community Action Agency of 

Oklahoma City ($48,000) which provides daycare services; Staar Foundation ($6,000) offering 

school mentoring services to Rockwood Elementary School; and the YMCA ($7,000). 

An expanded facility will enable the daycare to hire additional personnel which will allow the 

opportunity to hire Oak Grove Section 3 residents. Also, an expanded facility will also enable 

training of Section 3 residents for future employment or assistance on employment applications. 

Contractors will be urged to hire the Section 3 residents in the construction of the new facility. 

The goal is that this facility and its partnerships become a scalable model that can be scaled 

and replicated throughout the city and the State for its combined effort to utilize the safety of a 

community storm shelter with a daycare, community center, gymnasium and educational space.  

IV.A.1.a. Schedule 

The schedule will begin with the completion of the design, plans and specifications while 

simultaneously preparing the update on the environmental review. Staff will coordinate relocation 

of Day Care with Head Start personnel to a temporary structure. Work will be advertised and bid 

within the allotted time parameters required by the State of Oklahoma. Renovation and expansion 

of the Community Center while be completed first and upon completion the Day-Care will be 

returned to the new facility; demolition will begin on old Head-Start building. Construction of the 
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FEMA structure and gymnasium will run simultaneously with all other work. Anticipated schedule 

is within 2 year requirement for completion: 

Task Days 

Completion of Plans & Specification  45 Days 

Environmental Review (45d) & Relocate Day Care (30d) (run simultaneously)  45 Days 

Bid Phase  30 Days 

Review of Bid Documents  30 Days 

Demolition  15 Days 

Site Preparation  30 Days 

Construction (estimated) 365 Days 

Total 515 Days 

IV.A.1.b. Budget 

The City of Oklahoma City and the Oklahoma City Housing Authority have developed the 

following budget for this activity. 

Item Cost 

Temporary Facility $50,000 

Renovation of Existing Administration Building $252,000 

Renovation and Expansion of Community Center $455,000 

Demolition of Metal Head-Start Building $73,500 

Construction of Head-Start Facility as a FEMA ICC Rated Structure $4,125,000 

Construction of Gymnasium $2,340,000 

Expansion of Parking $25,000 
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Total $7,320,500 

IV.B. Deep Fork Basin 

Exhibit D, Factor 2 Need describes the significant challenge posed by the affordable housing 

market in Oklahoma City. The projects described here are designed to alleviate a portion of that 

market pressure provide housing to vulnerable populations in the MID-URN target area. 

Proposed metric: These activities will restore 98 affordable housing units to the market. 

IV.B.1. Scaling/Scope 

These projects are proposed as a package but could be completed individually or in series and 

still provide a significant benefit to the community. The mixed income model proposed here is 

also very replicable and the proposed developer, the Mental Health Association Oklahoma, has 

used this model across 22 locations in 17 neighborhoods in nearby. The mixed income and mixed 

population model is financially sustainable and is a model that thoughtfully deconcentrates 

poverty, using inclusionary polices for those that are disabled, as well as marketing to a broader 

range of households from 50 – 100% of AMI. MHAO’s model has been identified by SAMHSA 

and the USICH as an innovative and best practice model and has also been featured on HUD’s 

Oklahoma state web page. 

IV.B.2. Benefit-Cost Analysis (BCA) 

The activities submitted in this application have a total cost of $15,728,818.54 with a combined 

15-year benefit totaling $40,295,604 for a BCR of 2.56. Activities include dedicating 20% of the 

units to formerly homeless and disabled individuals at or below 30% of AMI. A report from 

Spangler and Assoc. found the cost of PSH in Oklahoma City to be $8,613 per person per year. 

Based on annual average cost of homeless individuals of approximately $30,000 per person per 

year, a cost saving differential of at least $21,837 can be established. (Spangler, 2010) Based on 
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housing at least 60 homeless persons across both affordable housing sites in this proposal, a 

projected cost savings in the public sector of at least $1,310,220 will be achieved annually. Over 

15 years this will amount to $1,965,330 in public sector costs avoided by housing some of the most 

vulnerable individuals in the disaster affected area. 

In addition, the development of the disaster resilient affordable housing component of this 

application is expected to provide economic revitalization in the area by adding an estimated 136 

new jobs to the local economy with a total direct, indirect and induced economic impact of 

$20,642,304 as shown in AttE_E64_ConstrImp_OK.pdf. Thus, the total economic impact of 

public costs avoided and positive economic impact of jobs created will be at least $40,295,604. 

Based on the a total a total request for affordable housing of $15,728,818.54, the economic impact 

of $40,295,604 would reflect a 156% return on HUD’s investment in disaster resiliency for 

Oklahoma. This will be achieved through the coordinated partnerships and collaborative efforts of 

the Oklahoma State Department of Commerce, the City of Oklahoma City, Mental Health 

Association Oklahoma, 1 Architecture, the Oklahoma City Housing Authority, the Homeless 

Alliance, the Veterans Administration and other community partners through the Continuum of 

Care and the Governor’s Interagency Council on Homelessness. 

Below are the descriptions and budgets for development of affordable housing in two 

neighborhoods in the disaster affected area. 

IV.B.2.a. Process 

The Department of Commerce has partnered with MHAO to develop the cost estimates and 

document the benefits associated with redeveloping abandoned buildings into affordable housing. 

MHAO drew on their years of experience completing similar projects in Oklahoma to inform the 

estimates shown in this application. 
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IV.B.2.b. Cost 

The total cost for the activities proposed in Deep Fork basin are $15,728,818.54. The costs for 

each activity are shown in the table below. 

Activity Cost 

Gateway Academy $9,926,888.20 

Shepherd Manor $5,801,930.34 

 Total Deep Fork Basin $15,728,818.54 

IV.B.2.c. Current Situation and Problem 

A detailed description of the need and extent of the unmet recovery need problem in the Deep 

Fork basin is included in Exhibit D, Factor 2 Needs of this application. 

IV.B.2.d. Proposed Project and Useful Life 

A detailed description of each activity in this project area and its useful life is provided below 

as part of Exhibit E, Factor 3Soundness of Approach of this application. 

IV.B.2.e. Risks of No-Action 

The current situation is no longer considered a risk – it is certain that without an adequate 

supply of affordable housing, the most vulnerable segments of our population will continue to 

suffer homelessness, poverty, and the ill-effects associated with those conditions. The public sector 

will continue to inefficiently distribute too few resources to too many recipients, further limiting 

their effectiveness and jeopardizing long-term budgets. The impacts associated with the current 

situation are exacerbated during a disaster, leading to further strain on existing resources. 

IV.B.3. Gateway Academy Activity 

The Mental Health Association Oklahoma (MHAO) together with 1Architecture (1A,) will 

repurpose a vacant and abandoned school building known as Gateway Academy at 721 W. Britton 
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Rd. in Oklahoma City. This site is in the lowest income census tract in the City with an extreme 

shortage of affordable housing. The current site is blighted, but the building has significance in the 

neighborhood. The plan is to preserve the existing building and expand the site to provide 59 units 

of affordable housing in Phase 1. Existing structural problems will be corrected in the building and 

other environmental concerns like asbestos and lead based paint will be remediated in compliance 

with all state and federal regulations. Green and energy efficient design will be included through 

LED lighting and Energy Star rated appliances, Low E windows and other design elements for 

efficiency and to control operating costs. AttE_E61_Gateway_OK.pdf includes a site concept, 

development and construction budgets and operating pro forma for Phase 1. 

The Phase 1 project will be funded with the CDBG NDRC funds. MHAO and 1A will oversee 

the bidding and awarding of contracts in compliance with all federal and state regulations, 

including Davis Bacon and Section 3 requirements. The partnership of MHAO and 1A has 

completed similar projects in the past with successful outcomes (see Letter of Reference from the 

City of Tulsa found in attachment AttB_F67_MHASTulsa_OK.pdf). 

Section 8 vouchers will be committed for some of the units through the partnership with the 

Oklahoma City Housing Authority which has prioritized HUD VASH voucher for homeless and 

disabled veterans and other Section 8 Vouchers for chronically homeless individuals. Coordinated 

assessment, prioritization and referral of the chronically homeless and veteran subpopulations 

served by the project will be provided through a partnership with the Homeless Alliance, one of 

the lead agencies in the Continuum of Care in Oklahoma City and the owner/operator of the 

WestTown day shelter, offering co-located services designed to end and prevent homelessness. 

Pathways case management will be provided by the VA and Hope Community Services and other 

partner agencies in Oklahoma City that can provide both home-based and outpatient services. 



 Page 30 
 

Remaining affordable market rate units will be marketed in the community to diverse populations 

through local agencies and advertising in compliance with Fair Housing laws and the Oklahoma 

Landlord Tenant Act to households between 50 and 120% of AMI in perpetuity.  

IV.B.3.a. Schedule 

Activity #1: Gateway Academy Redevelopment; Starting no later than April 30, 2016 and 

continuing as follows: 

Task Start Completion 

Exercise site control, complete acquisition by closing on 

property 

4.01.2016 4.30.2016 

Start of pre-construction planning and final design phase 4.01.2016 4.30.2016 

Obtain necessary permits from City of Oklahoma City 4.30.2016 11.1.2016 

Obtain environmental and all other clearances. 4.30.2016 11.30.2016 

Bidding and Award of Contracts 11.1.2016 11.30.2016 

Construction 12.12.2016 10.30.2017 

Identification of eligible beneficiaries (marketing) 9.1.2017 11.30.2017 

Substantial Completion 10.13.2017  

Close out 10.30.2017  

Occupancy 11.1.2017 12.30.2017 

Phase 2 of this project will include new construction of an additional building totaling 36 units 

and including a safe room for disaster resiliency, using other sources of funds like Low Income 

Housing Tax Credits, HOME funds and/or private equity to be raised. The acquisition of the site 

using NDRC funds provides for site control and the existing zoning allows for additional density 

on this site. 
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IV.B.3.b. Budget 

Total request for acquisition and development of Phase 1 at Gateway Academy is 

$9,926,888.20. According to the Oklahoma City Chamber of Commerce this project will create at 

least 70 new jobs and have economic impact $10,687.456 in direct, indirect and induced economic 

activity. Total projected cost of Phase 2 is $5,764,152.97 in funds to be leveraged from other 

sources. According to the Oklahoma City Chamber of Commerce Phase 2 will create at least 43 

new jobs and have an economic impact of $6,459,624 in direct, indirect and induced economic 

activity. 

IV.B.4. Shepherd Manor Activity 

The Mental Health Association, together with 1 Architecture will repurpose a vacant former 

assisted living center at 901 W. 25th Street in Oklahoma City, into 39 Permanent Supportive 

Housing SRO units targeted to homeless and disabled veterans through coordination with the VA 

and the Homeless Alliance. This location is in the urban core where these is also an extreme 

shortage of affordable housing. The Oklahoma City Housing Authority will partner to issue HUD 

VASH vouchers to all participants through their local priority designation. A pending $100,000 

per year operating grant from the United Way of Central Oklahoma will offset operating costs to 

provide housing for this vulnerable population. 

The 39 units in the main building are already substantially rehabbed though there are still some 

remaining improvements to be made. These improvements will include adjusting door sizes in 10 

units to meet ADA requirements. Phase 1 will complete the interior remodel and provide for 

exterior improvements like weatherization for disaster resiliency and lighting upgrades for energy 

conservation. Phase 1 will also expand affordable housing units into the attached and empty 

storage space of over 8,250 square feet. This will expand the site to include an additional 21 units 

of housing for veterans and/or other people requiring permanent supportive housing. 
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AttE_E62_Shepherd_OK.pdf includes a site concept, development and construction budgets and 

operating pro forma for Phase 1. 

IV.B.4.a. Schedule 

Project Schedule Shepherd Manor Phase 1 Redevelopment. Starting no later than April 30, 

2016 and continuing as follows:  

Task Start Completion 

Exercise site control, complete acquisition by closing on property 4.01.2016 4.30.2016 

Start of pre-construction planning and final design phase 4.30.2016 7.01.2016 

Obtain necessary permits from City of Oklahoma City 4.30.2016 11.1.2016 

Obtain environmental and all other clearances. 4.30.2016 11.30.2016 

Bidding and Award of Contracts 11.1.2016 11.30.2016 

Construction 12.12.2016 10.30.2017 

Identification of eligible beneficiaries (marketing) 9.1.2017 11.30.2017 

Substantial Completion 10.13.2017  

Close out 10.30.2017  

Occupancy Part A (existing units) 10.31.2016 12.31.2016 

Occupancy Part B (added units) 11.1.2017 12.30.2017 

IV.B.4.b. Budget 

Total request for acquisition and development of Phase 1 at Shepherd Manor is $5,801,930.34. 

According to the Oklahoma City Chamber of Commerce this project will create at least 23 new 

jobs and have economic impact $3,495,223 in direct, indirect and induced economic activity. 
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V. Economic Revitalization 

Oklahoma City proposes to establish a Disaster Recovery Economic Development Loan 

Fund of $1 million targeted at small businesses with unmet recovery needs. Loans from this fund 

would help businesses become more resilient, especially to flooding. This is vital for small 

businesses which typically operate from a single location making them more vulnerable to impacts 

that disrupt operations such as building damage, destruction of inventory, or restriction of 

employee and customer access. The stabilizing presence of loans of this nature also provides 

private lenders the security needed to lend to small businesses. Loans from the CDBG-NDRC 

funding would be administered by the City of Oklahoma City, in compliance with 24 CFR 

570.203b and under National Objective Low-Mod Job Creation or Retention. Loans will be 

forgivable based upon continued meeting of the National Objective for a 5-year period. 

Proposed metric: Five businesses per year will be funded to make resiliency improvements 

to their structures. 

VI. Consistency with Other Planning Documents 

The projects and activities proposed in this application are consistent with other Oklahoma 

City planning and policy documents as shown in AttMisc_E60_ConPlanCert_OK.pdf and 

AttMisc_E61_HMPCert_OK.pdf. 

VII. NDRC Summary Budget  

A summary of the activity budgets outlined in the above narrative is provided in 

AttMisc_E62_Budget_OK.pdf. 
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I. Exhibit F – Leverage & Outcome 

I.A. Sources of Leverage 

The State of Oklahoma sees several leverage opportunities resulting from the proposed CDBG-

NDRC project. Leverage opportunities and strategies could be applied in the following areas which 

will perpetuate beyond the lifespan of the CDBG-NDRC grant. These resiliency solutions could 

be applied toward potential future State DR grant programs. 

The list of activities proposed for funding under the Round II submission, documented leverage 

and commitment letters are included in attached (AttB_F63_Leverage_OK.pdf). The table 

documents direct leverage of $13,078,580 and indirect leverage of $2,875,847 for all proposed 

projects. The combined direct and indirect leverage for scoring totals $15,954,427.  

General Obligation Bond (GO Bond) funds were approved by referendum in 2007 for aerial 

photography and topographic mapping necessary for drainage planning as well as funding for three 

drainage projects in the Oklahoma River Basin. One of the three projects, Twin Creeks, is proposed 

for direct NDRC funding. The approved design for Twin Creeks resulted in estimated construction 

costs in excess of the amount of funds approved in the bond issue, resulting in the project being 

postponed until other resources could be secured. NDRC funding is not being sought for the other 

two drainage projects (Oliver Park and Westlawn Gardens), though the activities do support the 

Oklahoma River Basin drainage system project. A fourth drainage project in the Oklahoma River 

Basin (SW 25th and Walker) is being accomplished with CDBG-DR funding and is not considered 

eligible leverage. 

All bond-funded drainage and planning activities, although approved, were not available or 

contracted until after the September 2014 leverage deadline due to the City’s financial 

management requirements associated with balancing bond sales with local millage levies. 

Therefore, the total amount of funding approved for drainage improvements, aerials and 
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topographic mapping through the bond issue amounts to eligible direct and support leverage of 

$7,387,927 under the NDR competition.  

The July 2015 adoption of planokc will prompt an update of existing development regulations 

in order to implement numerous goals and policies supporting resilient and sustainable urban 

development. The City will provide direct NDRC cash leverage of $100,000 for consulting 

services to supplement funding awarded under the NDRC program. Although ineligible, the City 

will also provide approximately $100,000 in local in-kind staff support necessary to accomplish 

the proposed code review and amendments. Staff support will be provided by Planning, 

Development Services and Public Works Departments as well as the Municipal Counselor’s 

Office.  

Housing activities will be supported by rental assistance support leverage through Housing 

Choice Vouchers and potential philanthropic grant funding for housing development. The housing 

development grants through United Way of Central Oklahoma and Inasmuch Foundation will not 

be announced until shortly following the NDRC application deadline and are not included in the 

leverage calculations. Housing Choice Vouchers based on the commitment letter provided by the 

Oklahoma City Housing Authority (OCHA) will amount to 95 vouchers valued at $475 per month 

or $541,500 per year for 15-years which yields $8,122,500 direct leverage documented by OCHA. 

I.B. Outcomes 

 Once the pilot CDBG-NDRC program is completed in Oklahoma City, serious past disaster 

related drainage issues will have been rectified using innovative new resiliency-based solutions. 

Mitigating the risk of flash flooding will increase public safety and lessen economic loss to small 

businesses. The City of Oklahoma City will have improved resilient infrastructure capacity while 

serving some of its most vulnerable populations.  

I.B.1. Measuring Outcomes 



 
 

Page 3 
 

The State of Oklahoma’s holistic pilot resiliency program will reduce the likelihood that 

weather and climate related risks will cause harm, and at the same time, expand local housing 

options and provide for economic resiliency.  

If awarded, the City of Oklahoma City will serve as a statewide example of ‘Best Practices’ 

that will be reported by The City and provided to ODOC/CD and made available to the general 

public on the ODOC/CD Disaster Resiliency website. This ‘Best Practices’ report will allow 

smaller communities across Oklahoma with limited capacity to scale their resiliency efforts to 

benefit from the City’s knowledge and experience.  

Water Security Metrics: 

Draper Water Treatment Plant will experience no down time due to power failure with the 

installation of onsite bi-fuel emergency power generation. This ensures that reliable potable water 

will always be available to community residents, businesses and the medical community served 

by the Draper Water Treatment Plant. The City has also acquired water rights for a third lake in 

southeastern Oklahoma and committed funding to develop a second 100 mile pipeline to the 

Draper Water Treatment Plant to ensure future water supply is available. 

Water Conservation Metrics: 

The City of Oklahoma City’s water conservation program “Squeeze Every Last Drop” will be 

enhanced by additional outreach and education programs designed to encourage water 

conservation through best practices for home and business use, landscaping types, materials and 

watering guidance, regulatory enforcement during times of water rationing, and youth education. 

Resilient Development Code Metrics: 

In July 2015, The City of Oklahoma City adopted a new comprehensive plan (planokc) that 

was developed over the past five-years. The plan was developed on principles of sustainability and 
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community resilience with funding support from HUD under a Community Challenge Grant. The 

review and amendment of existing development codes will have long-term resiliency and 

sustainability benefits to the City by creating more sustainable land use and development patterns 

planokc also incorporate elements of green infrastructure to increase protection from flooding 

during heavy rain events and make better use of rainwater during times of drought. 

Flooding and Drainage Metrics: 

The overall goal for Oklahoma City is to reduce loss of life and property resulting from 

flooding which requires development of a citywide drainage master plan. Once developed, the 

drainage master plan will establish policy guidance and priorities to secure local and bond funding 

that systematically address deficiencies in the City’s storm drainage system in order to alleviate 

structural and property flooding. The benefit cost analyses undertaken to support the development 

of this application details the specific benefits each proposed drainage activity will provide once 

constructed. These projects will result in millions of dollars of avoided future property damage. 

Please see BCA documentation found in: 

AttF_E24_TwinBCAAlt_OK.pdf, AttF_E27_4thBCAAlt_OK.pdf, 

AttF_E29_7thBCAAlt_OK.pdf, AttF_E31_4thShrtlBCAAlt_OK.pdf, 

AttF_E33_EdwardsBCAAlt_OK.pdf, AttF_E44_WillBCAAlt_OK.pdf  and 

AttF_E46_BelleBCAAlt_OK.pdf. 

Community Facility Metrics: 

 The State will improve the safety of public housing residents and low income youth by 

redeveloping the Oak Grove Community and Head Start Center. During severe weather and 

tornadoes, the new hardened community center will protect the lives public housing residents and 

the youth who attend the Head Start Program. This activity will provide a direct benefit to more 
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than 1,000 low to moderate income individuals and avoid future damage to the community 

building and Head Start Center. The community center is also used by four service providers that 

provide mentoring and after school services to support residents of the public housing 

development. The agencies include Novo Ministries, YMCA, Staar Foundation and Community 

Action Agency of Oklahoma City, Oklahoma and Canadian Counties. Documentation of services, 

agreements and letters of can be found in AttB_E65_LevOakGrove_OK.pdf.  

Housing Metrics: 

The supply and affordability of housing becomes an acute issue following major disasters when 

housing units are lost and households are displaced. If funded, the State will seek to develop 98 

affordable housing through its partners – the Oklahoma City Housing Authority and its affiliate 

Community Enhancement Corporation, and Mental Health Association Oklahoma. 

Economic Revitalization Metrics: 

The City will expand existing Community Development Block Grant economic development 

programs to aid businesses that sustained damages from DR-4117. The City’s Consolidated Plan 

has a capitalized small business revolving loan fund ($750,000 CDBG capitalization) that targets 

aging commercial districts. The City will create a new loan fund with CDBG-NDR funding to 

support these ongoing economic development efforts as they pertain to disaster affected 

businesses. The goal is to assist approximately 5 businesses per year. 

Environmental Degradation Metrics: 

The City will repair 1.5 miles of damaged stream banks and channels affected by the disaster 

and construct multi-use detention facilities that improve water quality in the Lake Thunderbird 

basin which also contains Lake Stanley Draper. Lake Stanley Draper provides municipal water for 

over 50% of Oklahoma City.  



 

 

 

 

EXHIBIT G 

PHASE 2, FACTOR 5 

LONG TERM COMMITMENT 

STATE OF OKLAHOMA 

 

ExhibitG_Commit_OK.pdf 

 

  



 
 

Page 1 
 

I. Exhibit G – Long Term Commitment 

I.A. State of Oklahoma Long Term Commitment  

Oklahoma has a long history of dealing with natural disasters. The frequency and severity of 

natural disasters has generated a long-term commitment to resiliency by the State of Oklahoma 

that was initiated prior to the NDRC NOFA notice.  

In March 2014, a multi-agency committee was created in the wake of the severe storms, 

tornadoes and flooding associated with DR-4117 (May 2013) that affected multiple counties and 

communities throughout the state. The committee included representation from the Oklahoma 

Department of Commerce, Oklahoma Office of Emergency Management, Oklahoma Insurance 

Department, and the Greater Oklahoma City Partnership. The Committee was sponsored by the 

US Department of Commerce, Economic Development Administration and Federal Emergency 

Management Agency. In total, the committee was comprised of 14 federal, state, county, local 

jurisdictions and educational partners. The committee was formed to create a strategic report 

detailing meaningful and relevant resiliency efforts among the stakeholders as well as methods of 

providing support for new stakeholder-based resilience strategies. 

The collaborative effort resulted in the production of the Oklahoma Economic Resilience 

Strategic Report (AttMisc_G01_OKResRpt_OK.pdf). The Report outlines disaster recovery 

assets and identifies economic resilience and recovery coordination practices in Oklahoma. These 

practices, integrated into a “one-stop shop”  are used by the State to help communities become 

more physically, economically, and socially resilient to natural disasters, particularly those 

projected to increase in severity and frequency over the coming decades. The Report also provides 

a mechanism for communities to access stakeholders who can assist with integrating and 

leveraging resources within the state. 
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The Report identifies 11 core resilience factors. These factors are derived from a thorough 

review of state-level resilience initiatives, the priorities of the Governor, and the guidance of the 

Steering Committee. These core resilience factors are: Research & Knowledge Building; Planning; 

Governance; Finance; Infrastructure; Procurement & Local Sourcing; Business Continuity & Risk 

Management; Workforce Support; Economic Diversification; Business Counseling & Technical 

Assistance; and Communications. The ‘Best Practices’ introduced by this strategic report will be 

expanded upon through the Oklahoma City CDBG-NDRC pilot resilience program which will 

demonstrate ‘Best Practice models’ for building community resilience. 

 In addition, the lessons learned through the Oklahoma City CDBG-NDRC pilot program will 

be incorporated into the State’s ongoing Small Cities CDBG program. The State, in conjunction 

with its annual CDBG allocation, is establishing a resiliency component of its FY2017 CDBG 

Program. The timing of this modification will correspond to Oklahoma City’s resiliency-based 

project completion timeline and allow sufficient time to successfully model resiliency principles. 

The resiliency-based ‘Best Practices’ learned from the pilot program will provide for a continuum 

of the resiliency-based projects throughout Oklahoma.  

 The State’s current CDBG Program helps fund infrastructure and economic improvement 

projects for rural to mid-sized Oklahoma communities that are currently not HUD designated 

entitlement communities or a participant in the CDBG Urban County Designation for Tulsa 

County. The State intends to utilize the resiliency knowledge base developed during Oklahoma 

City’s proposed NDRC projects. The State CDBG program will take on a resiliency-centered focus 

and continue the evolution of resiliency-based principles. The State’s competitive CDBG 

applications will receive additional points if they can successfully demonstrate a strong resiliency-

based approach with their requested project. The State reaches approximately 328,000 direct 
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beneficiaries arising from an average of 130 CDBG projects annually. As part of the State’s active 

CDBG Program citizen participation commitment, the State holds multiple annual state-wide 

public input sessions that can also be used as a forum to advance resiliency discussions. 

Incorporating resilience into the State’s CDBG Program will allow smaller Oklahoma 

communities to refine Oklahoma City’s resiliency approaches and create better scalability for 

smaller projects throughout Oklahoma. 

I.B. City of Oklahoma City Long Term Commitment  

On July 15, 2015, The City of Oklahoma City adopted a new Comprehensive Plan (planokc). 

planokc was developed under the principals of community sustainability and resilience. The City 

will take legislative actions over the coming months and years to establish development 

requirements designed to implement the sustainability and resiliency goals and objectives of 

planokc. These actions will focus on zoning code, subdivision and development regulations and 

drainage codes. Amending these regulations will have long-term resiliency and sustainability 

benefits to the City by creating more sustainable land use and development patterns and 

incorporating green infrastructure elements to increase protection from flooding during heavy rain 

events and make better use of rainwater during times of drought. 

The City is currently in the process of updating its Drainage Ordinance and implementing a 

Drainage Criteria Manual. The ordinance and Drainage Criteria Manual will be updated and 

adopted over the next 12 months. The draft Drainage Criteria Manual (subject to edits) can be 

found in AttMisc_E66_DrainCrit_OK.pdf. The City’s current drainage regulations, consistent 

with FEMA, require construction to occur at least 1 foot above base flood elevations. 

Oklahoma City’s Hazard Mitigation Plan was revised in June 2015 

(AttMisc_E64_HazMitPlan_OK.pdf.) The HMP complies with FEMA requirements and is 

updated, adopted and approved every five years. The City will initiate an update in early 2016 that 
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will incorporate climate change considerations. FEMA approval is targeted for summer 2017. The 

HMP coordinates with other long-range plans, studies and ordinances (see Chapter 20, 

AttMisc_E64_HazMitPlan_OK.pdf.) 

The City of Oklahoma City Public Works Department is committed to reducing flood related 

loss. The City’s Public Works Department, beginning with the Oklahoma River and Deep Fork 

drainage basin projects, intends to systematically develop a city-wide drainage master plan. The 

master plan will enable the City to better understand the City’s storm water drainage infrastructure 

deficiencies and set priorities for funding needed improvements through capital improvement 

programming and future GO Bond issues. 

With regard to drought mitigation, the City of Oklahoma City has adopted fee structures, 

purchased water rights and is investing is the development of a second pipeline from three lakes 

owned by the City in southeastern Oklahoma to increase the City’s access to reliable sources of 

surface water. In addition, the City has instituted permanent odd/even outdoor watering by 

ordinance and developed a webpage to help educate citizens on the need to conserve water. The 

Squeeze Every Drop program can be found at http://www.squeezeeverydrop.com. The website 

provides citizens with the current status of the City’s reservoirs, notifies citizens of conservation 

workshops and events, and provides tips on water conservation and appropriate landscaping among 

other water conservation materials and methods of enforcement.  

The State of Oklahoma and The City of Oklahoma City, by investing in the resilience initiatives 

outlined in this application, will make real and lasting improvements that will result in the 

reduction of risk to disaster related threats throughout the state. 

http://www.squeezeeverydrop.com/
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Attachment B, Leverage Documentation
Leverage Leverage Type


Direct Support Not Eligible Total Cost CDBG‐DR Local/Bond Unfunded In Kind (Partner) NDRC Funding
General Program Administration $7,465,000 $7,465,000
Planning
Drainage Basin Studies & Topo Mapping $517,000 $940,000 $10,957,000 $940,000 $517,000 $9,500,000
planokc  Implementation (Development Code Resiliency) $100,000 $100,000 $850,000 $100,000 $100,000 $750,000
Green Infrastructure Resilience Planning $200,000 $200,000
Oklahoma River Basin
Benefit Cost Analysis for Oklahoma and Deep Fork $127,000 $127,000 $127,000 $0
Twin Creeks $4,212,080 $287,920 $5,549,360 $4,500,000 $1,049,360
NW 4th & Walker and NW 10th & Dewey/EMSA $47,308,205 $47,308,205
NW 7th & 5th along RR $682,427 $682,427
NW 4th & Shartel $10,799,479 $10,799,479
Edwards Elementary $3,915,815 $3,915,815
SW 25th & Walker $3,075,620 $3,075,620 $2,070,000 $1,005,620 $0
Oliver Park $1,231,847 $1,231,847 $1,231,847 $0
Westlawn Gardens (DC‐0292) $1,300,000 $1,300,000 $1,300,000 $0
Annual Drainage Infrastructure Repairs $145,000 $145,000
Deep Fork Basin
Will Rogers Park and NW 36th & Venice $10,052,536 $10,052,536
Belle Isle Bypass Reconstruction $6,838,486 $6,838,486
Annual Drainage Infrastructure Repairs $113,000 $113,000
Thunderbird Basin
Lake Thunderbird Basin Environmental Mitigation $26,178,350 $26,178,350
Economic Revitalization
Disaster Recovery Economic Development Loan Fund $1,000,000 $1,000,000
Affordable Housing Replacement
Housing Development (Gateway Academy acq/rehab) $32,875 $9,914,888 $32,875 $9,914,888
Housing Development (Shepherd Manor acq/rehab) $32,875 $5,775,930 $32,875 $5,775,930
Oklahoma City Housing Authority $8,122,500
Housing Authority Disaster Resiliency
Oak Grove Community Center $7,895,500 $7,895,500
       Novo Ministries $25,000 $25,000
       Staar Foundation $6,000 $6,000
       YMCA $7,000 $7,000
       Community Action Agency $48,000 $48,000


$13,078,580 $2,875,847 $4,469,291 $161,461,444 $3,010,000 $7,775,847 $1,005,620 $165,751 $149,325,977


Direct Leverage $13,078,580
Support Leverage Capacity (@1.5 Direct) $19,617,870
Support Leverage $2,875,847
Total NDRC Leverage $15,954,427
Total NDRC Request $149,325,977
Percent Leverage 10.68%
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CDBG-NDRC Citizen Participation and Consultation Summary Chart


1


1 2 3 4


Agency Name or Stakeholder Group (if 
applicable)


Agency Type - Target Population (If 
applicable) Type of Outreach Method of Notification (if applicable) - Materials Provided


State of Oklahoma
Statewide - Targeted 57 County Disaster 
Recovery eligible Towns, Cities, Counties 
(UGLG's) - General Public


PHASE I PUBLIC HEARING: Oklahoma 
Department of Commerce Agency 
Website, Direct Email Correspondence, 
Agency Newsletter -Towns, Cities, 
Counties (UGLG's) - Elected Officials - 
General Public


Posted notification and NDRC program related information on Department of 
Commerce Website, Published in Agency newsletter, Direct Email to 
UGLG's, Elected Officials, Economic Development Professionals, General 
Public subscribers to agency newsletter


State of Oklahoma
Statewide - Targeted 57 County Disaster 
Recovery eligible Towns, Cities, Counties 
(UGLG's) - General Public


PHASE II PUBLIC HEARING: Oklahoma 
Department of Commerce Agency 
Website, Direct Email Correspondence, 
Agency Newsletter -Towns, Cities, 
Counties (UGLG's) - Elected Officials - 
General Public


Posted notification and NDRC program related information on Department of 
Commerce Website, Published in Agency newsletter, Direct Email to 
UGLG's, Elected Officials, Economic Development Professionals, General 
Public subscribers to agency newsletter


State of Oklahoma Emergency 
Management Agency Statewide Agency Direct Consultation - Technical 


Staff Summary of CDBG-NDRC propsal, related documentation


University of Oklahoma, Resilence 
Development Institute @ Center for 
Community, Energy, and Economic 
Development


State University - Resiliency Course 
Development for National & International 
Practictioners


Meeting - Technical Staff Guided discussion of CDBG-NDRC propsal - Disscusion of ideas & 
participation.


City of Midwest City Local Government Telephone / Email - Technical Staff Guided discussion of CDBG-NDRC propsal - Disscusion of ideas & 
participation.


City of Norman Local Government Telephone / Email - Technical Staff Guided discussion of CDBG-NDRC propsal - Disscusion of ideas & 
participation.


Cleveland County County Government - Federal Register 
Identified County - Disaster Area Telephone / Email - Technical Staff Guided discussion of CDBG-NDRC propsal - Disscusion of ideas & 


participation.


Creek County County Government - Federal Register 
Identified County - Disaster Area Telephone / Email - Technical Staff Guided discussion of CDBG-NDRC propsal - Disscusion of ideas & 


participation.


Indian Nations Council of Government Council of Gov't - Regional and Local 
Governments


Meeting / Telephone / Email - Technical 
Staff


Guided discussion of CDBG-NDRC propsal - Disscusion of ideas & 
participation.


City of Tulsa Local Government Telephone / Email - Technical Staff Guided discussion of CDBG-NDRC propsal - Disscusion of ideas & 
participation.


City of Ponca City Local Government – low income households Public Hearing - CDBG-NDRC


Posted notification and NDRC program related information on Department of 
Commerce Website, Published in Agency newsletter, Direct Email to 
UGLG's, Elected Officials, Economic Development Professionals, General 
Public subscribers to agency newsletter - Guided discussion of CDBG-
NDRC proposal, ojectives, and alternatives.







CDBG-NDRC Citizen Participation and Consultation Summary Chart


2


1 2 3 4


Agency Name or Stakeholder Group (if 
applicable)


Agency Type - Target Population (If 
applicable) Type of Outreach Method of Notification (if applicable) - Materials Provided


Grand Gateway Econmic Development 
Agency


Council of Gov't - Regional and Local 
Governments Public Hearing - CDBG-NDRC


Posted notification and NDRC program related information on Department of 
Commerce Website, Published in Agency newsletter, Direct Email to 
UGLG's, Elected Officials, Economic Development Professionals, General 
Public subscribers to agency newsletter - Guided discussion of CDBG-
NDRC proposal, ojectives, and alternatives.


Association of Central Oklahoma 
Governments


Council of Gov't - Regional and Local 
Governments Public Hearing - CDBG-NDRC


Posted notification and NDRC program related information on Department of 
Commerce Website, Published in Agency newsletter, Direct Email to 
UGLG's, Elected Officials, Economic Development Professionals, General 
Public subscribers to agency newsletter - Guided discussion of CDBG-
NDRC proposal, ojectives, and alternatives.


Guernsey Engineering Private Business Public Hearing - CDBG-NDRC


Posted notification and NDRC program related information on Department of 
Commerce Website, Published in Agency newsletter, Direct Email to 
UGLG's, Elected Officials, Economic Development Professionals, General 
Public subscribers to agency newsletter - Guided discussion of CDBG-
NDRC proposal, ojectives, and alternatives.


Choctaw Nation Tribal Government - Native American 
Population Public Hearing - CDBG-NDRC


Posted notification and NDRC program related information on Department of 
Commerce Website, Published in Agency newsletter, Direct Email to 
UGLG's, Elected Officials, Economic Development Professionals, General 
Public subscribers to agency newsletter - Guided discussion of CDBG-
NDRC proposal, ojectives, and alternatives.


City of Oklahoma City Local Government - NDRC Partner Public Hearing - CDBG-NDRC


Posted notification and NDRC program related information on Department of 
Commerce Website, Published in Agency newsletter, Direct Email to 
UGLG's, Elected Officials, Economic Development Professionals, General 
Public subscribers to agency newsletter - Guided discussion of CDBG-
NDRC proposal, ojectives, and alternatives.


City of Oklahoma City 
Local Government NDRC Partner - Low 
income households, Private businesses, 
Housing Agencies, Nonprofits


Formal Public Meetings, Telephone, 
Mailed Housing & Business Surveys


Local Newspaper, Mailed Housing & Business Surveys - Summary of CDBG-
NDRC propsal, Program Questionaire


City Care of Oklahoma City Nonprofit Housing Agency Affordable Housing Direct Inquiry - NDRC Letter of Intent to Partner with State


Homeless Alliance, Inc. Nonprofit Homeless Support Agency Homeless Support Direct Inquiry - NDRC Letter of Intent to Partner with State


Oklahoma City Housing Authority Housing Agency Affordable Housing Direct Inquiry - NDRC Letter of Intent to Partner with State


Mental Health Assoc. of Oklahoma Supportive Services Agency Supportive Services Direct Inquiry - NDRC Letter of Intent to Partner with State
Citizens Committee for Community 
Development Oklahoma City Residents Citizen Input Meeting


Publication - The Oklahoman (newpaper)
Meeting Posting - City Clerk


Neighborhood Conservation Committee 
of City Council Oklahoma City Residents Citizen Input Meeting Meeting Posting - City Clerk


Oklahoma City Council Oklahoma City Residents Public Hearing
Publication - The Oklahoman (newpaper)
Meeting Posting - City Clerk


Housing and Economic Revitalization 
Mail Survey


Mailing to households/addresses affected by 
the DR-4117 for FEMA IA and NFIP Claims Survey


Survey (1,495 Mailed Instruments)
Approx 30 Telephone Interviews


Economic Revitalization
Mailing to NFIP Claims and Business flooding 
compliants Survey Approx 15 Telephone Inteviews and email







CDBG-NDRC Citizen Participation and Consultation Summary Chart


3


1 2 3 4


Agency Name or Stakeholder Group (if 
applicable)


Agency Type - Target Population (If 
applicable) Type of Outreach Method of Notification (if applicable) - Materials Provided


Affordable Housing and Social Services 
Providers (Homeless Alliance, Oklahoma 
City Housing Authority, Oklahoma Mental 
Health Association, Continuum of Care 
Representatives


Affordable housing, homeless populations, 
and social service providers Meeting Meeting Requests through Continuum of Care Providers
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TARGET AREA (MID/URN
Housing Development Projects


Draiange Infrastructure Projects


OKC Legal Boundary


DeepFork_Basin


Oklahoma_River_Basin


Thunderbird_Basin


Census Block Groups
DEEP FORK


OKLAHOMA RIVER


THUNDERBIRD


LOWMODPCT
0.0% to 50.9%


51.0% and higher


TARGET AREA (MID/URN) CENSUS BLOCK GROUPS


2014 HUD LOW/MOD INCOME DATA
LOW/MOD PERSONS LOW/MOD UNIVERSE PERCENT LOW/MOD


DEEP FORK BASIN 48,198 102,094 47.2%
OKLAHOMA RIVER BASIN 116,605 200,772 58.1%
THUNDERBIRD BASIN 5,608 23,951 23.4%
MID/URN TOTAL 170,411 326,817 52.1%







ATTACHMENT F: MID/URN TARGET AREA


2014 HUD LOW AND MODERATE INCOME ESTIMATES
BY CENSUS BLOCK GROUP


STATE COUNTY COUNTYNAME PLACE CDBGNAME TRACT BLKGRP LOWMOD LOWMODUNIV LOWMODPCT BASIN
40 109 Oklahoma County 55000 OKLAHOMA CITY 106501 3 261 874 29.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106502 1 400 998 40.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106502 2 352 767 45.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106502 3 380 835 45.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106502 4 333 861 38.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106503 1 206 874 23.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106503 8 231 713 32.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106601 1 404 856 47.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106601 2 194 613 31.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106601 3 820 1,467 55.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106602 1 367 1,037 35.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106602 2 146 531 27.5 DEEP FORK
40 109 Okl h C t 55000 OKLAHOMA CITY 106602 3 593 911 65 1 DEEP FORK40 109 Oklahoma County 55000 OKLAHOMA CITY 106602 3 593 911 65.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106604 1 453 760 59.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106604 2 807 1,342 60.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106606 2 344 1,295 26.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106609 1 351 1,236 28.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106610 1 589 1,362 43.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106804 2 504 1,189 42.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106906 1 90 569 15.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106906 2 67 537 12.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106906 3 626 1 412 44 3 DEEP FORK40 109 Oklahoma County 55000 OKLAHOMA CITY 106906 3 626 1,412 44.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106907 4 363 823 44.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106907 5 620 1,362 45.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108101 1 160 742 21.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108101 2 136 1,148 11.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108110 2 87 402 21.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108110 2 25 140 17.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108110 3 171 981 17.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108301 1 179 652 27.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108301 1 0 25 0.0 DEEP FORKy
40 109 Oklahoma County 55000 OKLAHOMA CITY 108301 2 388 800 48.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108302 9 31 269 11.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108302 1 743 1,366 54.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108302 9 226 2,124 10.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100100 1 828 1,404 59.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100100 2 170 653 26.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100100 3 687 1,207 56.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 1 454 800 56.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 2 277 700 39.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 3 509 968 52.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 4 521 684 76.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 5 450 908 49.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 6 163 622 26.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 7 474 1,037 45.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100300 1 223 788 28.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100300 2 207 826 25.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100300 3 188 1,078 17.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100400 1 401 636 63.1 DEEP FORK
40 109 Okl h C t 55000 OKLAHOMA CITY 100400 2 271 461 58 8 DEEP FORK40 109 Oklahoma County 55000 OKLAHOMA CITY 100400 2 271 461 58.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100400 3 292 398 73.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100400 4 752 900 83.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100500 1 464 809 57.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100500 2 386 616 62.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100500 3 443 494 89.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100600 1 222 700 31.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100700 1 429 609 70.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100700 2 383 856 44.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100800 1 236 574 41 1 DEEP FORK40 109 Oklahoma County 55000 OKLAHOMA CITY 100800 1 236 574 41.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100800 2 799 1,147 69.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100800 3 617 995 62.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100900 1 370 798 46.4 DEEP FORK







STATE COUNTY COUNTYNAME PLACE CDBGNAME TRACT BLKGRP LOWMOD LOWMODUNIV LOWMODPCT BASIN
40 109 Oklahoma County 55000 OKLAHOMA CITY 100900 2 272 682 39.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101000 1 449 824 54.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101000 2 205 273 75.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101000 3 648 909 71.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101000 4 304 487 62.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101100 1 634 888 71.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101200 1 244 453 53.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101200 2 569 719 79.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101400 1 487 789 61.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101500 1 279 569 49.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101500 2 379 674 56.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101500 3 254 509 49.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101600 1 252 498 50.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101700 1 109 708 15.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101800 1 256 621 41.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101800 2 316 782 40.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101900 1 399 741 53.8 DEEP FORK
40 109 Okl h C t 55000 OKLAHOMA CITY 101900 2 782 1 258 62 2 DEEP FORK40 109 Oklahoma County 55000 OKLAHOMA CITY 101900 2 782 1,258 62.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101900 3 293 786 37.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 102000 1 772 1,519 50.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 102000 2 882 1,540 57.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 102100 3 429 682 62.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105100 1 257 705 36.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105100 2 123 439 28.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105201 1 642 1,050 61.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105201 2 330 517 63.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105202 1 735 1 232 59 7 DEEP FORK40 109 Oklahoma County 55000 OKLAHOMA CITY 105202 1 735 1,232 59.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105903 1 549 983 55.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105903 2 259 587 44.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105903 3 522 949 55.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105903 4 187 645 29.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105904 1 285 512 55.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105904 2 535 899 59.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105904 3 502 741 67.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105904 4 937 1,377 68.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105905 1 489 1,128 43.4 DEEP FORKy ,
40 109 Oklahoma County 55000 OKLAHOMA CITY 105905 2 643 1,215 52.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106000 1 203 552 36.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106000 2 24 75 32.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106000 1 3 33 9.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106000 3 31 73 42.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106100 1 41 85 48.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106100 2 28 73 38.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106100 1 62 346 17.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106100 2 750 872 86.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106100 3 601 1,383 43.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106200 1 348 901 38.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106200 2 288 725 39.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106301 1 508 777 65.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106301 2 859 1,297 66.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106301 3 582 948 61.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106301 4 500 757 66.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106302 1 903 1,643 55.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106302 2 576 846 68.1 DEEP FORK


kl h40 109 Oklahoma County 55000 OKLAHOMA CITY 106302 3 491 758 64.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106302 4 417 825 50.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106303 2 354 765 46.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106303 3 566 1,384 40.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106402 1 147 660 22.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106402 3 312 1,020 30.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106501 1 137 663 20.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106501 2 395 1,202 32.9 DEEP FORK
40 027 Cleveland County 55000 OKLAHOMA CITY 201902 1 343 1,095 31.3 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 201902 2 575 3 189 18 0 OKLAHOMA RIVER40 027 Cleveland County 55000 OKLAHOMA CITY 201902 2 575 3,189 18.0 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 201903 1 506 2,426 20.9 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 201904 1 996 4,110 24.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106909 5 615 1,654 37.2 OKLAHOMA RIVER







STATE COUNTY COUNTYNAME PLACE CDBGNAME TRACT BLKGRP LOWMOD LOWMODUNIV LOWMODPCT BASIN
40 109 Oklahoma County 55000 OKLAHOMA CITY 106912 2 1,441 1,969 73.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106913 1 850 1,410 60.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106913 2 611 1,158 52.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106913 3 505 744 67.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106913 4 942 1,399 67.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106914 2 67 186 36.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106914 3 512 822 62.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106914 4 761 1,225 62.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106915 1 1,075 1,399 76.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106915 2 766 1,231 62.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106915 3 895 1,434 62.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106915 4 566 1,003 56.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106915 5 312 601 51.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107001 1 939 1,392 67.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107001 2 1,301 1,872 69.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107001 3 809 1,390 58.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107001 4 592 788 75.1 OKLAHOMA RIVER
40 109 Okl h C t 55000 OKLAHOMA CITY 107002 1 509 861 59 1 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 107002 1 509 861 59.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107002 2 752 1,065 70.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107103 1 516 790 65.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107103 2 444 872 50.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107104 1 1,113 1,812 61.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107104 2 656 1,083 60.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107206 1 440 770 57.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107206 2 214 954 22.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107206 3 611 917 66.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107206 4 622 1 174 53 0 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 107206 4 622 1,174 53.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107207 1 534 1,409 37.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107207 2 379 837 45.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107209 1 290 714 40.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107209 2 588 782 75.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107209 3 698 1,190 58.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107209 4 219 769 28.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107209 5 834 1,401 59.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107210 2 259 1,033 25.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107211 1 604 1,419 42.6 OKLAHOMA RIVERy ,
40 109 Oklahoma County 55000 OKLAHOMA CITY 107211 2 243 602 40.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107212 1 754 1,071 70.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107212 2 526 1,015 51.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107212 3 453 1,396 32.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107212 4 1,062 1,818 58.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107213 3 935 1,481 63.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107213 4 822 1,399 58.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107213 5 371 724 51.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107213 6 666 1,121 59.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107214 1 189 747 25.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107214 2 466 971 48.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107214 3 226 769 29.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107215 3 501 918 54.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107215 4 493 1,203 41.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107215 5 699 1,137 61.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107216 1 339 711 47.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107216 2 810 1,279 63.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107216 3 478 656 72.9 OKLAHOMA RIVER


kl h40 109 Oklahoma County 55000 OKLAHOMA CITY 107217 4 323 741 43.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107217 5 627 934 67.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107218 1 866 1,106 78.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107218 5 807 1,543 52.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107219 1 1,098 1,567 70.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107219 2 541 1,000 54.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107220 1 950 1,778 53.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107220 2 800 1,464 54.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107221 3 482 937 51.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107221 4 345 791 43 6 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 107221 4 345 791 43.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107222 1 292 785 37.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107222 2 554 875 63.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107223 1 422 613 68.8 OKLAHOMA RIVER







STATE COUNTY COUNTYNAME PLACE CDBGNAME TRACT BLKGRP LOWMOD LOWMODUNIV LOWMODPCT BASIN
40 109 Oklahoma County 55000 OKLAHOMA CITY 107223 2 237 622 38.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107223 3 880 1,295 68.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107302 1 593 1,022 58.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107302 2 629 949 66.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107302 3 335 613 54.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107303 9 91 276 33.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107303 5 26 26 100.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107303 9 576 758 76.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107305 1 535 674 79.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107305 2 931 1,393 66.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107306 1 931 1,245 74.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107306 2 455 892 51.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107306 3 965 1,483 65.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107401 4 13 27 48.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107401 1 1,347 2,123 63.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107401 2 392 1,022 38.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107401 3 1,256 2,487 50.5 OKLAHOMA RIVER
40 109 Okl h C t 55000 OKLAHOMA CITY 107401 4 541 972 55 7 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 107401 4 541 972 55.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107402 2 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107402 1 247 1,193 20.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107402 2 691 2,642 26.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107402 6 848 1,575 53.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107403 1 485 1,456 33.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107403 2 251 1,556 16.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107403 3 420 801 52.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107500 9 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107500 4 1 082 1 669 64 8 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 107500 4 1,082 1,669 64.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107500 9 370 947 39.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107806 1 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107806 4 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107900 1 76 112 67.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107900 1 241 333 72.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107900 4 657 950 69.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107900 5 340 527 64.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 108005 2 140 446 31.4 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 202002 1 470 1,684 27.9 OKLAHOMA RIVERy ,
40 027 Cleveland County 55000 OKLAHOMA CITY 202002 2 1 31 3.2 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 202006 1 665 1,637 40.6 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 202006 2 692 1,837 37.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101300 1 226 507 44.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101300 2 518 602 86.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101300 3 288 461 62.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101300 4 350 405 86.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101300 5 429 535 80.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101300 6 368 591 62.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101400 2 439 520 84.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101700 2 72 524 13.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102100 1 213 589 36.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102100 2 189 768 24.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102200 1 512 910 56.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102200 2 464 741 62.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102200 3 395 661 59.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102300 1 493 673 73.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102300 2 388 895 43.4 OKLAHOMA RIVER


kl h40 109 Oklahoma County 55000 OKLAHOMA CITY 102300 3 583 813 71.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102300 4 591 857 69.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102400 1 632 814 77.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102400 2 525 748 70.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102400 3 783 1,102 71.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102400 4 522 802 65.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102500 1 410 446 91.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102600 1 398 426 93.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102700 1 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102800 1 444 459 96 7 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 102800 1 444 459 96.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102800 2 391 534 73.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102800 3 212 307 69.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102800 4 589 744 79.2 OKLAHOMA RIVER







STATE COUNTY COUNTYNAME PLACE CDBGNAME TRACT BLKGRP LOWMOD LOWMODUNIV LOWMODPCT BASIN
40 109 Oklahoma County 55000 OKLAHOMA CITY 102800 5 436 551 79.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102900 1 393 506 77.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103000 1 224 354 63.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103000 2 431 464 92.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103101 1 149 149 100.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103102 1 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103200 1 405 626 64.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103200 2 162 310 52.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103300 1 730 991 73.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103300 2 605 961 63.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103400 1 260 406 64.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103500 1 178 221 80.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103601 1 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103602 1 45 45 100.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103700 1 283 299 94.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103800 1 95 98 96.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103800 2 65 65 100.0 OKLAHOMA RIVER
40 109 Okl h C t 55000 OKLAHOMA CITY 103800 3 0 0 0 0 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 103800 3 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103900 1 917 997 92.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103900 2 390 558 69.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103900 3 651 766 85.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103900 4 744 942 79.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103900 5 509 601 84.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104000 1 214 417 51.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104100 1 1,193 1,386 86.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104100 2 1,478 1,895 78.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104200 1 510 671 76 0 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 104200 1 510 671 76.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104200 2 511 698 73.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104200 3 544 658 82.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104300 1 494 743 66.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104300 2 1,226 1,503 81.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104300 3 764 1,132 67.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104400 1 794 1,306 60.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104400 2 796 1,298 61.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104400 3 614 939 65.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104500 1 1,013 1,262 80.3 OKLAHOMA RIVERy , ,
40 109 Oklahoma County 55000 OKLAHOMA CITY 104500 2 640 791 80.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104500 3 972 1,369 71.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104600 1 659 1,054 62.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104700 1 455 514 88.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104700 2 672 830 81.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104800 1 758 1,048 72.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104800 2 616 889 69.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104800 3 696 956 72.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104900 1 846 1,167 72.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104900 2 652 919 70.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104900 3 489 736 66.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104900 4 640 812 78.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105000 1 835 1,237 67.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105000 2 618 1,087 56.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105300 2 960 1,566 61.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105300 3 209 340 61.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105300 4 230 390 59.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105300 6 398 647 61.5 OKLAHOMA RIVER


kl h40 109 Oklahoma County 55000 OKLAHOMA CITY 105400 1 663 975 68.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105400 2 670 785 85.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105500 1 794 1,039 76.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105500 2 610 739 82.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105500 3 366 588 62.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105500 4 343 531 64.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105600 1 1,584 1,821 87.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105600 2 893 1,176 75.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105600 3 779 973 80.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105600 4 556 848 65 6 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 105600 4 556 848 65.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105700 1 362 456 79.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105700 2 285 360 79.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105800 1 697 824 84.6 OKLAHOMA RIVER







STATE COUNTY COUNTYNAME PLACE CDBGNAME TRACT BLKGRP LOWMOD LOWMODUNIV LOWMODPCT BASIN
40 109 Oklahoma County 55000 OKLAHOMA CITY 105906 1 606 1,306 46.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105906 5 550 1,379 39.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105907 1 648 1,192 54.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105907 2 788 1,204 65.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105907 3 438 684 64.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105907 4 444 703 63.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 108601 1 116 402 28.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 108601 1 549 1,456 37.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 108602 1 462 951 48.6 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 201605 1 638 4,628 13.8 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 107403 2 158 298 53.0 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202002 3 250 538 46.5 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202003 9 92 448 20.5 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202003 9 552 1,547 35.7 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202005 9 160 694 23.1 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202101 2 36 237 15.2 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202200 9 28 142 19.7 THUNDERBIRD
40 027 Cl l d C t 55000 OKLAHOMA CITY 202200 9 60 1 252 4 8 THUNDERBIRD40 027 Cleveland County 55000 OKLAHOMA CITY 202200 9 60 1,252 4.8 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202301 1 131 727 18.0 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202301 2 489 1,817 26.9 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202301 3 167 717 23.3 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202301 4 151 690 21.9 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202302 1 265 1,119 23.7 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202302 2 307 1,062 28.9 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202302 3 454 1,487 30.5 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202302 4 197 480 41.0 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202402 1 0 0 0 0 THUNDERBIRD40 027 Cleveland County 55000 OKLAHOMA CITY 202402 1 0 0 0.0 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108701 1 21 486 4.3 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108701 9 312 1,146 27.2 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108701 1 62 165 37.6 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108701 9 50 635 7.9 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108704 1 215 703 30.6 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108704 2 313 743 42.1 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108704 3 338 1,030 32.8 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108704 4 162 1,160 14.0 THUNDERBIRD
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TARGET AREA (MID/URN
Housing Development Projects


Draiange Infrastructure Projects


OKC Legal Boundary


DeepFork_Basin


Oklahoma_River_Basin


Thunderbird_Basin


Census Block Groups
DEEP FORK


OKLAHOMA RIVER


THUNDERBIRD


LOWMODPCT
0.0% to 50.9%


51.0% and higher


 TARGET AREA (MID/URN) CENSUS BLOCK GROUPS


2014 HUD LOW/MOD INCOME DATA
LOW/MOD PERSONS LOW/MOD UNIVERSE PERCENT LOW/MOD


DEEP FORK BASIN 48,198 102,094 47.2%
OKLAHOMA RIVER BASIN 116,605 200,772 58.1%
THUNDERBIRD BASIN 5,608 23,951 23.4%
MID/URN TOTAL 170,411 326,817 52.1%







GENERAL POPULATION AND HOUSING CHARACTERISTICS
2009-13 American Community Survey


Oklahoma City MID/URN Deep Fork Oklahoma River Thunderbird
Num Pct Num Pct Num Pct Num Pct Num Pct


Total population 590,995 388,881 65.8% 125,724 21.3% 214,958 36.4% 48,199 8.2%
Total housing units 257,544 169,573 65.8% 61,467 23.9% 88,951 34.5% 19,155 7.4%


Male 291,458 49.3% 194,911 50.1% 60,961 48.5% 110,468 51.4% 23,482 48.7%
Female 299,537 50.7% 193,970 49.9% 64,763 51.5% 104,490 48.6% 24,717 51.3%


Under 5 years 47,207 8.0% 32,694 8.4% 9,036 7.2% 20,514 9.5% 3,144 6.5%
5 to 9 years 43,092 7.3% 28,807 7.4% 7,607 6.1% 17,819 8.3% 3,381 7.0%
10 to 14 years 38,735 6.6% 25,077 6.4% 7,171 5.7% 14,961 7.0% 2,945 6.1%
15 to 19 years 35,660 6.0% 23,597 6.1% 7,323 5.8% 13,349 6.2% 2,925 6.1%
20 to 24 years 44,795 7.6% 31,560 8.1% 10,431 8.3% 17,895 8.3% 3,234 6.7%
25 to 34 years 96,167 16.3% 65,497 16.8% 22,524 17.9% 35,400 16.5% 7,573 15.7%
35 to 44 years 75,988 12.9% 48,936 12.6% 15,109 12.0% 27,294 12.7% 6,533 13.6%
45 to 54 years 77,083 13.0% 50,830 13.1% 16,444 13.1% 26,640 12.4% 7,746 16.1%
55 to 59 years 36,182 6.1% 22,760 5.9% 8,170 6.5% 11,590 5.4% 3,000 6.2%
60 to 64 years 29,911 5.1% 17,710 4.6% 6,192 4.9% 8,951 4.2% 2,567 5.3%
65 to 74 years 36,132 6.1% 23,604 6.1% 8,695 6.9% 11,526 5.4% 3,383 7.0%
75 to 84 years 21,232 3.6% 12,702 3.3% 4,671 3.7% 6,605 3.1% 1,426 3.0%
85 years and over 8,811 1.5% 5,107 1.3% 2,351 1.9% 2,414 1.1% 342 0.7%


Median age (years) 33.6 32.9 34.4 31.2 36.3


62 years and over 83,545 14.1% 51,590 13.3% 19,339 15.4% 25,588 11.9% 6,663 13.8%
65 years and over 66,175 11.2% 41,413 10.6% 15,717 12.5% 20,545 9.6% 5,151 10.7%


Gender 65 years and over 66,175 41,413 15,717 20,545 5,151
Male 28,143 42.5% 17,427 42.1% 6,273 39.9% 8,888 43.3% 2,266 44.0%
Female 38,032 57.5% 23,986 57.9% 9,444 60.1% 11,657 56.7% 2,885 56.0%


RACE
Total population 590,995 388,881 125,724 214,958 48,199
One race 550,319 93.1% 358,772 92.3% 118,412 94.2% 195,267 90.8% 45,093 93.6%
Two or more races 40,676 6.9% 30,109 7.7% 7,312 5.8% 19,691 9.2% 3,106 6.4%


RACE
Total population 590,995 388,881 125,724 214,958 48,199
White alone 331,506 56.1% 251,048 64.6% 80,544 64.1% 130,899 60.9% 39,605 82.2%
Black or African American alone 84,583 14.3% 58,081 14.9% 27,413 21.8% 28,864 13.4% 1,804 3.7%
American Indian and Alaska Native alone 16,495 2.8% 14,247 3.7% 3,491 2.8% 8,828 4.1% 1,928 4.0%







Oklahoma City MID/URN Deep Fork Oklahoma River Thunderbird
Num Pct Num Pct Num Pct Num Pct Num Pct


Asian alone 23,185 3.9% 11,624 3.0% 4,529 3.6% 5,933 2.8% 1,162 2.4%
Native Hawaiian and Other Pacific Islander alone 284 0.0% 211 0.1% 142 0.1% 43 0.0% 26 0.1%
Some other race alone 413 0.1% 23,561 6.1% 2,293 1.8% 20,700 9.6% 568 1.2%
Two or more races 29,839 5.0% 30,109 7.7% 7,312 5.8% 19,691 9.2% 3,106 6.4%


Hispanic or Latino (of any race) 104,690 17.7% 95,571 24.6% 14,453 11.5% 77,030 35.8% 4,088 8.5%


Minority population 259,489 43.9% 196,745 50.6% 56,056 44.6% 129,381 60.2% 11,308 23.5%


Persons with Disabilities
Total population: 581,898 381,397 124,265 209,401 47,731
With a disability 76,747 13.2% 56,800 14.9% 17,235 13.9% 33,132 15.8% 6,433 13.5%
No disability 505,151 86.8% 324,597 85.1% 107,030 86.1% 176,269 84.2% 41,298 86.5%
Male: 285,231 189,473 60,135 106,247 23,091
With a disability 36,623 12.8% 27,239 14.4% 7,890 13.1% 16,161 15.2% 3,188 13.8%
No disability 248,608 87.2% 162,234 85.6% 52,245 86.9% 90,086 84.8% 19,903 86.2%
Female: 296,667 191,924 64,130 103,154 24,640
With a disability 40,124 13.5% 29,561 15.4% 9,345 14.6% 16,971 16.5% 3,245 13.2%
No disability 256,543 86.5% 162,363 84.6% 54,785 85.4% 86,183 83.5% 21,395 86.8%


HOUSEHOLD INCOME
Total Households 227,700 341,147 53,249 76,044 17,913
Less than $10,000 19,582 8.6% 80,623 23.6% 5,456 10.2% 9,722 12.8% 797 4.4%
$10,000 to $14,999 12,524 5.5% 59,199 17.4% 3,317 6.2% 6,118 8.0% 294 1.6%
$15,000 to $24,999 27,096 11.9% 90,666 26.6% 7,367 13.8% 11,991 15.8% 1,291 7.2%
$25,000 to $34,999 28,235 12.4% 85,690 25.1% 6,278 11.8% 12,004 15.8% 1,893 10.6%
$35,000 to $49,999 34,383 15.1% 48,306 14.2% 7,956 14.9% 13,100 17.2% 2,452 13.7%
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$200,000 or more 7,286 3.2% -21,104 -6.2% 2,050 3.8% 490 0.6% 440 2.5%


Median income (dollars) $45,824 $38,824 84.7% $41,542 90.7% $33,473 73.0% $63,671 138.9%


POVERTY
Persons for Whom Poverty Status Determined 580,127 379,913 122,613 209,249 48,051
Persons Below Poverty 105,777 18.2% 89,634 23.6% 26,607 21.7% 58,591 28.0% 4,436 9.2%
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Belle Isle Bypass Drainage Improvements
Alternative 2 - Double 12' x 12' RCB with fill in
annular space to prevent catastrophic failure
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Schematic Design 09.14.2015
Gateway Academy Conversion
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NEW PARKING  
30,400 SF


APPROX. 101 STALLS  
(PHASE I)


NEW PARKING  
13,375 SF


APPROX. 45 STALLS  
(PHASE II)


NEW BUILDING
APPROX. 26,900 SF 


(PHASE II)


NEW BUILDING
APPROX. 10,125 SF 


3 FLOORS 
(PHASE I)


SAFE
ROOM


Design proposal: Phase I - convert existing building into multi-family residential units (Total of 29), new 3 story multi-
family residential building (C-3 Zoning)with a total of 30 units, and new parking to meet requirements of SPUD 749. 
 
Phase II - new single story multi-family residential building (36 units) with safe room for 240 occupants (1,200 SF) and 
new parking lot.
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Existing building accommodations: Leasing office, Laundry room and Meeting room. 
Unit totals: 20 - 0 Bed Units, 4 - 1 Bed Units, 5 - 2 Bed Units (Total 29 Units) 
  
New building accommodations: Commons and Meeting rooms 
Unit totals: 6 - 0 Bed Units, 12 - 1 Bed Units, 12 - 2 Bed Units (Total 30 Units)


proposed floor plans (phase I)


THIS AREA  
TO BE  


TWO FLOORS


TYPICAL BUILDING 
FLOOR LAYOUT







% of Total  Cost  Qty.  Total Cost 
3.17%                       216,069.23 


Concrete/Asphalt removal               1.42          5,000.00                           7,100.00 
Roofing Demolition               0.56        20,683.00                         11,582.48 
Demo to Shell (interior)               2.25        20,683.00                         46,536.75 
     Slab on Grade                   -                       -                                        -   
     Partitions                   -                       -                                        -   
     Floors                   -                       -                                        -   
     Ceilings                   -                       -                                        -   
     Doors (interior)                   -                       -                                        -   
     Doors (exterior)                   -                       -                                        -   
     Windows                   -                       -                                        -   
     Fixtures                   -                       -                                        -   


   150,850.00                 1.00                       150,850.00 
9.58%                       653,774.48 


Structural Repairs             17.00          3,240.00                         55,080.00 
Brick Repairs               1.59          8,000.00                         12,720.00 
Roof system             16.00        20,683.00                       330,928.00 
Soffit/Fascia Repairs               4.26          1,868.00                           7,957.68 
Floor Construction               5.68          3,660.00                         20,788.80 
Exterior Windows (allowance)             40.00          5,500.00                       220,000.00 
Exterior Doors           900.00                 7.00                           6,300.00 


60.64%                   4,137,500.00 
Wood framed Bldg           165.50        25,000.00                   4,137,500.00 
    Substructure                   -                       -                                        -   
    Shell                   -                       -                                        -   
    Interiors                   -                       -                                        -   
    Services                   -                       -                                        -   


8.56%                       584,232.00 
Interior Remodel full             24.00        24,343.00                       584,232.00 
     Partitions                   -                       -                                        -   
     Interior Doors                   -                       -                                        -   
     Stair handrail/10 linear ft.                   -                       -                                        -   
     Millwork                   -                       -                                        -   
     Wall Finishes                   -                       -                                        -   
     Floor Finishes                   -                       -                                        -   
    Ceiling Finishes                   -                       -                                        -   


14.51%                       990,147.50 
Elevator (optional)      80,000.00                     -                                        -   
Plumbing Fixtures allowance        6,000.00               29.00                       174,000.00 
Services:             30.00        24,343.00                       730,290.00 
     Electrical allowance                     -                                        -   
     HVAC allowance                     -                                        -   
     Communications/Security                     -                                        -   
Sprinklers               2.50        24,343.00                         60,857.50 
Fire Riser      25,000.00                 1.00                         25,000.00 


0.00%                   -                       -   0.00
0.00%           200.00                     -                                        -   
0.07%        5,000.00                 1.00                           5,000.00 
0.35%        6,000.00                 4.00                         24,000.00 
3.11%               9.90        21,413.00                       211,988.70 


100.00%                   6,822,711.91 
Contingency 5.00%                       341,135.60 


20.00%                   1,364,542.38 
                  8,528,389.89 
                               59.00 
                      144,548.98 
                             172.84 


                      750,498.31 
6.00%                       409,362.71 
5.00%                       341,135.60 


 GATEWAY ACADEMY PHASE 
I : CONVERSION/ADDITION


Services (remodel)


Interiors


Shell existing building


Demolition


Projection of Probable Cost
Floor Square footage


Addition


Abatement (from owner provided info.)


Architectural Fees
Development Fees


Special Construction (signage allowance)
Site Lighting (pole Lighting)


Pre Construction Development Budget


Quantity of Units
Cost per Unit
Cost per Sqft.


Total Construction Budget Cost (phase I)


Equipment & Furnishings
Special Construction (safe room)


Building Sitework (parking & landscaping)


SubTotal


Contractor Fees (project requirements, etc,)







OKC -NDRC


GATEWAY PHASE II Distribution Vacancy Rate Rental Rates Electric/Unit Gas/Unit Water/Unit Waste
CRR


9 0 Bdrms - PSH 9.47% 5% $503 Sect. 8 $873.15 $82.98 $290.84 $104.13 $25.00
9 0 Bdrms - ABP 9.47% $220 <30%MFI
28 0 Bdrms - ABP 29.47% $503 <50%MFI
10 1 Bdrms - PSH 10.53% $584 Sect. 8
6 1 Bdrms - ABP 6.32% $220 <30%MFI
14 1 Bdrms - ABP 14.74% $584 <60%MFI
19 2 Bdrms - ABP 20.00% $749 <60%MFI
95 *abp=all bills paid


Income Inflator 1.00% Leasing Laundry
Expense Inflator 2.5% Maint. Vending
Management Fee 7.0%
Variance Escalator 10.0%


Year  1 Year  2 Year  3 Year  4 Year  5 Year  6 Year  7 Year  8 Year  9 Year  10 Year  11 Year  12 Year  13 Year  14 Year  15 % of Total $/Unit
Gross Income
Rental Income
0 Bdrms - PSH   54,324   54,867   55,416   55,970   56,530   57,095   57,666   58,243   58,825   59,413   60,007   60,608   61,214   61,826   62,444 9.15% $572
0 Bdrms - ABP   192,768   194,696   196,643   198,609   200,595   202,601   204,627   206,673   208,740   210,828   212,936   215,065   217,216   219,388   221,582 32.47% $5,210
1 Bdrms - PSH   70,080   70,781   71,489   72,203   72,926   73,655   74,391   75,135   75,887   76,645   77,412   78,186   78,968   79,758   80,555 11.81% $7,008
1 Bdrms - ABP   113,952   115,092   116,242   117,405   118,579   119,765   120,962   122,172   123,394   124,628   125,874   127,133   128,404   129,688   130,985 19.20% $5,698
2 Bdrms - ABP   170,772   172,480   174,205   175,947   177,706   179,483   181,278   183,091   184,922   186,771   188,639   190,525   192,430   194,354   196,298 28.77% $1,423


Gross Potential Rental Income   601,896   607,915   613,994   620,134   626,335   632,599   638,925   645,314   651,767   658,285   664,868   671,516   678,231   685,014   691,864 101.40%


Vacancy Cost (23,875) (24,113) (24,354) (24,598) (24,844) (25,092) (25,343) (25,597) (25,853) (26,111) (26,372) (26,636) (26,902) (27,172) (27,443) -4.02% -$251
Effective Rental Income   578,021   583,802   589,640   595,536   601,491   607,506   613,581   619,717   625,914   632,173   638,495   644,880   651,329   657,842   664,421 97.38% $6,084


Other Income
  Laundry   8,356   8,440   8,524   8,609   8,695   8,782   8,870   8,959   9,049   9,139   9,230   9,323   9,416   9,510   9,605 1.41% $88
  Vending   7,216   7,288   7,361   7,435   7,509   7,584   7,660   7,737   7,814   7,892   7,971   8,051   8,131   8,213   8,295 1.22% $76


Total Income   593,594   599,530   605,525   611,580   617,696   623,873   630,112   636,413   642,777   649,205   655,697   662,254   668,876   675,565   682,321 100.00% $6,248


Fixed Expenses
Salaries
Property Manager - FTE  (17.00)   53,040   54,366   55,725   57,118   58,546   60,010   61,510   63,048   64,624   66,240   67,896   69,593   71,333   73,116   74,944 10.43% $558
Leasing Agent - 1 FTE    (15.00)   30,200   15,600   15,600   15,600   15,600   15,600   15,600   15,600   15,600   15,600   15,600   15,600   15,600   15,600   15,600 5.94% $318
Property Maintenance Worker   42,432   43,493   44,580   45,695   46,837   48,008   49,208   50,438   51,699   52,992   54,317   55,674   57,066   58,493   59,955 8.35% $447
Payroll Tax
Property Manager   4,588   4,703   4,820   4,941   5,064   5,191   5,321   5,454   5,590   5,730   5,873   6,020   6,170   6,325   6,483 0.90% $48
Leasing Agent   2,612 508 508 508 508 508 508 508 508 508 508 508 508 508 508 0.51%
Property Maintenance Worker   3,670   3,762   3,856   3,953   4,051   4,153   4,257   4,363   4,472   4,584   4,698   4,816   4,936   5,060   5,186 0.72% $39
Personnel Insurance $508
Property Manager   16,575   16,989   17,414   17,849   18,296   18,753   19,222   19,702   20,195   20,700   21,217   21,748   22,292   22,849   23,420 3.26% $174
Leasing Agent   9,438   3,050   3,050   3,050   3,050   3,050   3,050   3,050   3,050   3,050   3,050   3,050   3,050   3,050   3,050 1.86% $99
Property Maintenance Worker   13,260   13,592   13,931   14,280   14,637   15,002   15,378   15,762   16,156   16,560   16,974   17,398   17,833   18,279   18,736 2.61% $140


          Total Salaries $175,815 $156,062 $159,485 $162,993 $166,589 $170,275 $174,053 $177,925 $181,894 $185,963 $190,133 $194,407 $198,789 $203,279 $207,882 34.58% $1,851


Year  1 Year  2 Year  3 Year  4 Year  5 Year  6 Year  7 Year  8 Year  9 Year  10 Year  11 Year  12 Year  13 Year  14 Year  15


Operating Expenses
Property Insurance   43,510   44,598   45,713   46,856   48,027   49,228   50,458   51,720   53,013   54,338   55,696   57,089   58,516   59,979   61,478 8.56% $458


Equipment Rental   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -


Replacement Reserve   28,500   29,213   29,943   30,691   31,459   32,245   33,051   33,878   34,724   35,593   36,482   37,394   38,329   39,288   40,270 5.61% $300
Admin
 Postage   1,805   1,850   1,896   1,944   1,992   2,042   2,093   2,146   2,199   2,254   2,311   2,368   2,428   2,488   2,550 0.35% $19
 Bad Debt   3,325   3,408   3,493   3,581   3,670   3,762   3,856   3,952   4,051   4,152   4,256   4,363   4,472   4,584   4,698 0.65% $35


Professional Services
  Data Processing   560   574   588   603   618   634   649   666   682   699   717   735   753   772   791 0.11% $6


  Audit   1,768   1,812   1,858   1,904   1,952   2,000   2,050   2,102   2,154   2,208   2,263   2,320   2,378   2,437   2,498 0.35% $19


  PC Support   1,632   1,673   1,715   1,757   1,801   1,846   1,893   1,940   1,988   2,038   2,089   2,141   2,195   2,250   2,306 0.32% $17


  Legal   1,632   1,673   1,715   1,757   1,801   1,846   1,893   1,940   1,988   2,038   2,089   2,141   2,195   2,250   2,306 0.32% $17


Supplies
  Household   9,520   9,758   10,002   10,252   10,508   10,771   11,040   11,316   11,599   11,889   12,186   12,491   12,803   13,123   13,452 1.87% $100


  Office   4,080   4,182   4,287   4,394   4,504   4,616   4,732   4,850   4,971   5,095   5,223   5,353   5,487   5,624   5,765 0.80% $43


Communications
  Voice Lines   2,640   2,640   2,640   2,640   2,640   2,640   2,640   2,640   2,640   2,640   2,640   2,640   2,640   2,640   2,640 0.52% $28


  Cellular   2,400   2,460   2,522   2,585   2,649   2,715   2,783   2,853   2,924   2,997   3,072   3,149   3,228   3,308   3,391 0.47% $25


  Internet   2,400   2,460   2,522   2,585   2,649   2,715   2,783   2,853   2,924   2,997   3,072   3,149   3,228   3,308   3,391 0.47% $25


Utilities
  Electric   82,949   85,023   87,149   89,327   91,560   93,849   96,196   98,601   101,066   103,592   106,182   108,837   111,558   114,346   117,205 16.31% $873


  Gas   7,883   8,080   8,282   8,489   8,701   8,919   9,142   9,371   9,605   9,845   10,091   10,343   10,602   10,867   11,139 1.55% $83


  Water   27,630   28,321   29,029   29,754   30,498   31,261   32,042   32,843   33,664   34,506   35,368   36,253   37,159   38,088   39,040 5.43% $291


  Waste   9,892   10,140   10,393   10,653   10,919   11,192   11,472   11,759   12,053   12,354   12,663   12,980   13,304   13,637   13,978 1.95% $104


Maintenance & Repair
  Heating & Cooling   5,200   5,330   5,463   5,600   5,740   6,314   6,945   7,640   8,404   9,244   10,168   11,185   12,304   13,534   14,888 1.02% $55


Electrical   2,000   2,050   2,101   2,154   2,208   2,428   2,671   2,938   3,232   3,555   3,911   4,302   4,732   5,205   5,726 0.39% $21


Appliances   3,000   3,075   3,152   3,231   3,311   3,643   4,007   4,408   4,848   5,333   5,866   6,453   7,098   7,808   8,589 0.59% $32


Plumbing   4,600   4,715   4,833   4,954   5,078   5,585   6,144   6,758   7,434   8,177   8,995   9,895   10,884   11,973   13,170 0.90% $48


  Interior Misc   4,000   4,100   4,203   4,308   4,415   4,857   5,342   5,877   6,464   7,111   7,822   8,604   9,464   10,411   11,452 0.79% $42


Carpet-Tile   3,500   3,588   3,677   3,769   3,863   4,250   4,675   5,142   5,656   6,222   6,844   7,529   8,281   9,110   10,021 0.69% $37


Hardware/Fixtures   2,040   2,091   2,143   2,197   2,252   2,308   2,366   2,425   2,486   2,548   2,611   2,677   2,744   2,812   2,882 0.40% $21


Paint   3,000   3,075   3,152   3,231   3,311   3,394   3,479   3,566   3,655   3,747   3,840   3,936   4,035   4,136   4,239 0.59% $32


Pool Maintenance   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -   - $0


Other Serivces
   Security Serivce Monitoring   888   910   933   956   980   1,005   1,030   1,056   1,082   1,109   1,137   1,165   1,194   1,224   1,255 0.17% $9


 Security Patrol   9,792   10,037   10,288   10,545   10,809   11,079   11,356   11,640   11,931   12,229   12,535   12,848   13,169   13,498   13,836 1.93% $103


   Landscaping Services   1,200   1,230   1,261   1,292   1,325   1,358   1,392   1,426   1,462   1,499   1,536   1,575   1,614   1,654   1,696 0.24% $13


  Keys / Locks   816   836   857   879   901   923   946   970   994   1,019   1,045   1,071   1,097   1,125   1,153 0.16% $9


  Pest Control   9,792   10,037   10,288   10,545   10,809   11,079   11,356   11,640   11,931   12,229   12,535   12,848   13,169   13,498   13,836 1.93% $103


 Trash Services   6,528   6,691   6,858   7,030   7,206   7,386   7,570   7,760   7,954   8,153   8,356   8,565   8,779   8,999   9,224 1.28% $69


 Vehicle Maintenance   -   -   -   -   -   -   -   -   -   -   -   -   -   -   - 0.00% $0


 Property Management Fee   42,133   42,554   42,980   43,409   43,843   44,282   44,725   45,172   45,624   46,080   46,541   47,006   47,476   47,951   48,430 8.29% $444
Other


Registration Fees
  CPR   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -


  First Aid   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -


Direct Assistance Fees
  Bus Tokens   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -


  Laundry   -   -   -   -   -   -   -   -   -   -   -   -   -   -   -


Misc Expense
Background Checks   2,040   2,040   2,040   2,040   2,040   2,040   2,040   2,040   2,040   2,040   2,040   2,040   2,040   2,040   2,040 0.40% $21


Total Operating Expenses   332,655   340,223   347,973   355,910   364,040   374,213   384,817   395,884   407,444   419,531   432,184   445,444   459,356   473,968   489,334 65.42% $3,502


Total Expenses $508,470 $496,285 $507,458 $518,904 $530,629 $544,488 $558,870 $573,809 $589,338 $605,494 $622,317 $639,852 $658,145 $677,247 $697,216 100.00% $5,352


       NET INCOME 85,123 103,245 98,067 92,677 87,067 79,386 71,242 62,604 53,439 43,711 33,379 22,402 10,732 (1,682) (14,896) $896


CUMULATIVE SURPLUS 85,123 188,368 286,435 379,112 466,179 545,564 616,806 679,410 732,849 776,560 809,939 832,341 843,073 841,391 826,495


Expense Ratio 85.66% 82.78% 83.80% 84.85% 85.90% 87.28% 88.69% 90.16% 91.69% 93.27% 94.91% 96.62% 98.40% 100.25% 102.18%


Annual Revenue Per Unit $6,248.36
Monthly Revenue Per Unit $520.70


RENTAL PROJECTS - PRO FORMA (MULTI YEAR INCOME STATEMENT)
                                                                                                                                                                                                  ASSUMPTIONS


Staffing Detail Additional Assumptions
1040 annual hours assigned  100% to project Estimate @7.33/tenant/mo
2080 annual hours assigned / 100% to project Estimate @6.33/tenant/mo


MULTI YEAR INCOME STATEMENT
(continued)







Annual Expense Per Unit $5,352.32
Monthly Expense Per Unit $446.03
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Schematic Design 09.26.2015
Shepherd Manor Conversion/Addition
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Design proposal: Remodel 10 existing units (bathroom 
only) in main building to allow for greater accessibility, 
convert existing storage building into multi-family 
residential units (16 efficiency), addition of 2,400 
SF (5 efficiency)and new 1,200 SF safe room (240 
occupants) which doubles as a community room. 
 
Existing 39 Efficiency units + 21 new Efficiency Units 
 
Addition of new dwelling units will require additional 
parking per Oklahoma city zoning (NC -Tract 3). 
 
Total parking required:    90 Stalls 
Existing:     Approx.  30 Stalls 
New:       60 Stalls


EXISTING 
39 EFFICIENCY UNITS 







% of Total  Cost  Qty.  Total Cost 
10.26%                      319,400.00 


ADA upgrades (10 rooms)             80.00             700.00                        56,000.00 
Mechanical Systems               4.00        26,340.00                      105,360.00 
Electrical Systems               6.00        26,340.00                      158,040.00 


39.75%                   1,237,500.00 
Conversion to dwellings           125.00          8,250.00                   1,031,250.00 
Mechanical Systems               6.00          8,250.00                        49,500.00 
Electrical Systems             10.00          8,250.00                        82,500.00 
Plumbing Systems               9.00          8,250.00                        74,250.00 


21.84%                      680,000.00 
Metal framed Bldg.           170.00          4,000.00                      680,000.00 
    Substructure                  -                      -                                      -   
    Shell                  -                      -                                      -   
    Interiors                  -                      -                                      -   
    Services                  -                      -                                      -   


1.50%                        46,625.00 
Sprinklers               2.50        10,650.00                        26,625.00 
Fire Riser      20,000.00                 1.00                        20,000.00 


9.64%    300,000.00                 1.00                      300,000.00 
7.71%           200.00          1,200.00                      240,000.00 
0.16%        5,000.00                 1.00                          5,000.00 
1.21%      37,764.00                 1.00                        37,764.00 
0.77%        6,000.00                 4.00                        24,000.00 
1.43%               4.95          9,000.00                        44,550.00 
5.74%               9.93        18,000.00                      178,740.00 


100.00%                   3,113,579.00 
Contingency 5.00%                      155,678.95 


20.00%                      622,715.80 
                  3,891,973.75 
                              60.00 
                       64,866.23 


                     505,956.59 
7.00%                      272,438.16 
6.00%                      233,518.43 


 SHEPHERD MANOR: 
CONVERSION/ADDITION


Additional Services required


Aux. Building Renovation (owner provided info)


Main Building Renovation (owner provided info)


Projection of Probable Cost


Addition


Architectural Fees
Development Fees


Special Construction (signage allowance)


Site Lighting (pole Lighting)


Pre Construction Development Budget


Quantity of Units
Cost per Unit (includes remodel in main bldg.)


Total Construction Budget Cost


Site Fencing 


Equipment & Furnishings
Special Construction (safe room)


Building Sitework (parking & landscaping)


SubTotal


Contractor Fees (project requirements, etc.,)


Parking Repairs (existing lot)







Units


Vacancy 


Rate


Rental 


Rates


Meal 


Card


Electric / 


Unit Gas / Unit


Water / 


Unit


Waste / 


Unit


Cable / 


Unit CRR Mgmt Fee


Bookkeepi


ng Fee


Asset Mgmt 


Fee


Income 


Inflation


Expense 


Inflation


39 Year 1 5% 415.00 175.00 90.00 60.00 14.73 15.00 0.00 15.00 49.96 7.5 0 1.5% 2.5%


39 Year 2


 
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 Year 14 Year 15


Net Tenant Rental  Income 194,220 194,220 197,133 200,090 203,092 206,138 209,230 212,369 215,554 218,787 222,069 225,400 228,781 232,213 235,696


Laundry Proceeds 1,250 1,269 1,288 1,307 1,327 1,347 1,367 1,387 1,408 1,429 1,451 1,472 1,495 1,517 1,540


Meal Cards 77,805 81,900 83,129 84,375 85,641 86,926 88,230 89,553 90,896 92,260 93,644 95,048 96,474 97,921 99,390


Vending 1,200 1,218 1,236 1,255 1,274 1,293 1,312 1,332 1,352 1,372 1,393 1,414 1,435 1,456 1,478


Vacancy Loss (9,711) (9,857) (10,005) (10,155) (10,307) (10,462) (10,618) (10,778) (10,939) (11,103) (11,270) (11,439) (11,611) (11,785) (11,962)


Grant Income 200,000 100,000 100,000 100,000


Total Revenue 464,764 368,750 372,781 376,873 281,026 285,242 289,520 293,863 298,271 302,745 307,286 311,895 316,574 321,322 326,142


Auditing Fees * 3,294 3,376 3,461 3,547 3,636 3,727 3,820 3,916 4,013 4,114 4,217 4,322 4,430 4,541 4,654


Management Fee 22,212 22,212 22,768 23,337 23,920 24,518 25,131 25,759 26,403 27,063 27,740 28,434 29,144 29,873 30,620


Bookkeeping Fee 3,335 3,335 3,418 3,503 3,591 3,681 3,773 3,867 3,964 4,063 4,164 4,268 4,375 4,485 4,597


Asset Management Fee 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Office Expenses * 10,878 11,150 11,429 11,714 12,007 12,307 12,615 12,931 13,254 13,585 13,925 14,273 14,630 14,995 15,370


Legal Expenses * 560 574 588 603 618 634 649 666 682 699 717 735 753 772 791


Travel * 72 74 76 78 79 81 83 86 88 90 92 94 97 99 102


Other *


Total Operating Administrative 40,351 40,721 41,739 42,782 43,852 44,948 46,072 47,224 48,404 49,614 50,855 52,126 53,429 54,765 56,134


Management Salary - Range 24 29,857 31,350 32,917 34,563 36,291 38,106 40,011 42,012 44,112 46,318 48,634 51,066 53,619 56,300 59,115


FT Kitchen Staff Salary - Range 19 23,394 24,564 25,792 27,081 28,436 29,857 31,350 32,918 34,564 36,292 38,106 40,012 42,012 44,113 46,319


PT Kitchen Staff Salary (2) - Range 19 23,394 24,564 25,792 27,081 28,436 29,857 31,350 32,918 34,564 36,292 38,106 40,012 42,012 44,113 46,319


Maintenance Salary - Range 21 25,792 27,082 28,436 29,857 31,350 32,918 34,564 36,292 38,107 40,012 42,012 44,113 46,319 48,635 51,066


Management EBC 8,061 8,464 8,888 9,332 9,799 10,289 10,803 11,343 11,910 12,506 13,131 13,788 14,477 15,201 15,961


FT Kitchen Staff EBC 6,316 6,632 6,964 7,312 7,678 8,061 8,465 8,888 9,332 9,799 10,289 10,803 11,343 11,910 12,506


PT Kitchen Staff EBC 2,024 2,125 2,231 2,343 2,460 2,583 2,712 2,847 2,990 3,139 3,296 3,461 3,634 3,816 4,007


Maintenance EBC 6,964 7,312 7,678 8,062 8,465 8,888 9,332 9,799 10,289 10,803 11,343 11,911 12,506 13,131 13,788


Salary and EBC 125,802 132,092 138,697 145,632 152,913 160,559 168,587 177,016 185,867 195,160 204,919 215,164 225,923 237,219 249,080


Water 6,894 6,894 7,066 7,243 7,424 7,609 7,800 7,995 8,194 8,399 8,609 8,824 9,045 9,271 9,503


Electricity 42,120 42,120 43,173 44,252 45,359 46,493 47,655 48,846 50,067 51,319 52,602 53,917 55,265 56,647 58,063


Gas 28,080 28,080 28,782 29,502 30,239 30,995 31,770 32,564 33,378 34,213 35,068 35,945 36,843 37,764 38,709


Sewer 7,020 7,020 7,196 7,375 7,560 7,749 7,942 8,141 8,345 8,553 8,767 8,986 9,211 9,441 9,677


Cable 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Total Utilities 84,114 84,114 86,216 88,372 90,581 92,846 95,167 97,546 99,985 102,484 105,046 107,673 110,364 113,123 115,952


Maint & Ops - Material & Other - 1 6,000 6,150 6,304 6,461 6,623 6,788 6,958 7,132 7,310 7,493 7,681 7,873 8,069 8,271 8,478


Garbage & Trash Removal 4,906 5,029 5,154 5,283 5,415 5,551 5,689 5,832 5,977 6,127 6,280 6,437 6,598 6,763 6,932


Heating & Cooling Contracts - 2 2,400 2,460 2,522 2,585 2,649 2,715 2,783 2,853 2,924 2,997 3,072 3,149 3,228 3,308 3,391


Landscape & Grounds Contracts - 3 1,800 1,845 1,891 1,938 1,987 2,037 2,087 2,140 2,193 2,248 2,304 2,362 2,421 2,481 2,543


Unit Turnaround Contracts - 4 4,800 4,920 5,043 5,169 5,298 5,431 5,567 5,706 5,848 5,995 6,144 6,298 6,455 6,617 6,782


Electrical Contracts 2,400 2,460 2,522 2,585 2,649 2,715 2,783 2,853 2,924 2,997 3,072 3,149 3,228 3,308 3,391


Plumbing Contracts - 5 2,400 2,460 2,522 2,585 2,649 2,715 2,783 2,853 2,924 2,997 3,072 3,149 3,228 3,308 3,391


Exterminating Contracts - 6 2,400 2,460 2,522 2,585 2,649 2,715 2,783 2,853 2,924 2,997 3,072 3,149 3,228 3,308 3,391


Janitorial Contracts 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Routine Maintenance * 787 807 827 848 869 890 913 935 959 983 1,007 1,033 1,058 1,085 1,112


Miscellaneous Contracts 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Total Maintenance Materials and Contracts 27,893 28,590 29,305 30,038 30,789 31,558 32,347 33,156 33,985 34,835 35,705 36,598 37,513 38,451 39,412


Property Insurance * 15,912 16,310 16,718 17,135 17,564 18,003 18,453 18,914 19,387 19,872 20,369 20,878 21,400 21,935 22,483


Liability Insurance * 3,252 3,333 3,417 3,502 3,590 3,679 3,771 3,866 3,962 4,061 4,163 4,267 4,374 4,483 4,595


Workmen's Compensation Insurance 2,561 2,625 2,691 2,758 2,827 2,897 2,970 3,044 3,120 3,198 3,278 3,360 3,444 3,530 3,619


All Other Insurance - Auto 1,000 1,025 1,051 1,077 1,104 1,131 1,160 1,189 1,218 1,249 1,280 1,312 1,345 1,379 1,413


Total Insurance 22,725 23,293 23,875 24,472 25,084 25,711 26,354 27,013 27,688 28,380 29,090 29,817 30,562 31,327 32,110


Other General Expense


Compensated Absences


Bad Debt - Tenant Rents


Total Other Expenses 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0


Total Operating Expenses 300,884 308,810 319,833 331,296 343,219 355,622 368,527 381,955 395,929 410,474 425,615 441,378 457,792 474,885 492,687


Income (Loss) From Operations 163,880 59,940 52,949 45,577 (62,193) (70,381) (79,007) (88,092) (97,658) (107,729) (118,329) (129,483) (141,218) (153,562) (166,545)


Depreciation Expense


Replacement Reserve 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020


Total Non-Operating Expenses 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020 7,020


Total Expenses 307,904 315,830 326,853 338,316 350,239 362,642 375,547 388,975 402,949 417,494 432,635 448,398 464,812 481,905 499,707


Change to Retained Earnings 156,860 52,920 45,929 38,557 (69,213) (77,401) (86,027) (95,112) (104,678) (114,749) (125,349) (136,503) (148,238) (160,582) (173,565)


Accumulated Change to Retained Earnings 156,860 209,779 255,708 294,265 225,052 147,651 61,625 (33,487) (138,165) (252,914) (378,263) (514,766) (663,004) (823,586) (997,151)


* Used CEC's PUM(39u)   1-$500/mo  2,5,6-$200/mo  3-$300/mo for 6 mo  4-$400/mo  
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 Greater Oklahoma City Partnership  Regional Project Assessment System 
 Construction Impact by Type 
Impact  
Type Year Employment Personal Income Output 


 Construction of Gateway Academy Phase 1: Conversion/Addition on Oklahoma County 
Direct 
 2015 55 $3,200,250 $8,669,817 
 Total: $3,200,250 $8,669,817 
Supplier 
 2015 8 $441,589 $1,112,102 
 Total: $441,589 $1,112,102 
Consumer 
 2015 7 $328,841 $905,538 
 Total: $328,841 $905,538 
Total 
 2015 70 $3,970,681 $10,687,456 
 Total: $3,970,681 $10,687,456 


28-Sep-15 1 of 4 







 Greater Oklahoma City Partnership  Regional Project Assessment System 
 Construction Impact by Type 
Impact  
Type Year Employment Personal Income Output 


 Construction of Gateway Academy Phase II: New Construction on Oklahoma County 
Direct 
 2015 33 $1,934,269 $5,240,139 
 Total: $1,934,269 $5,240,139 
Supplier 
 2015 5 $266,902 $672,167 
 Total: $266,902 $672,167 
Consumer 
 2015 4 $198,756 $547,318 
 Total: $198,756 $547,318 
Total 
 2015 43 $2,399,926 $6,459,624 
 Total: $2,399,926 $6,459,624 


28-Sep-15 2 of 4 







 Greater Oklahoma City Partnership  Regional Project Assessment System 
 Construction Impact by Type 
Impact  
Type Year Employment Personal Income Output 


 Construction of Shepherd Manor Phase 1 on Oklahoma County 
Direct 
 2015 18 $1,046,609 $2,835,375 
 Total: $1,046,609 $2,835,375 
Supplier 
 2015 3 $144,417 $363,701 
 Total: $144,417 $363,701 
Consumer 
 2015 2 $107,544 $296,147 
 Total: $107,544 $296,147 
Total 
 2015 23 $1,298,571 $3,495,223 
 Total: $1,298,571 $3,495,223 


28-Sep-15 3 of 4 







 Greater Oklahoma City Partnership  Regional Project Assessment System 
 Construction Impact by Type 
Impact  
Type Year Employment Personal Income Output 


 Construction Phase of All Projects 
Direct 
 2015 107 $6,181,128 $16,745,331 
 Total: $6,181,128 $16,745,331 
Supplier 
 2015 15 $852,908 $2,147,971 
 Total: $852,908 $2,147,971 
Consumer 
 2015 14 $635,141 $1,749,002 
 Total: $635,141 $1,749,002 
Total 
 2015 136 $7,669,178 $20,642,304 
 Total: $7,669,178 $20,642,304 


28-Sep-15 4 of 4 
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Twin Creeks (SW15th & Pennsylvania Ave.) Project Area 


Alternative 1 – Status Quo:  


This area is shown on the Twin Creeks Alternative 1 Figure with the floodplain created by a 1% 


(100‐year) storm. With no project to mitigate flooding, the Benefit Cost Ratio (BCR) is zero. The 


cost of the flood damages over a 50‐year period has a present worth of   and the cost of the 


flood damages over a 100‐year period has a present worth value of $5,430,854. 


A FEMA BCA report was prepared for each of those properties for existing conditions to determine 


existing flood damages. Since there are no Post Project BCA’s, the total cost of the Status Quo 


alternative is $5,430,854 for a 100‐year “project life” and $5,279,616 or a 50‐year “project life”, 


using a 7% discount rate, in accordance with OMB Circular A‐94. 


For  the Status Quo alternative,  in 5 years  statistically  speaking, damages of $2,776,‐45 would 


occur. Similarly,  in 20 years, those damages would be $4,436,957 and  in 50 years, $5,279,616, 


based on the FEMA BCA calculations.  


If  this  proposal  is  not  implemented,  the  impact  on  the  community  as  a whole  is  negative, 


especially  in  terms  damages  to  the  elementary  school.  Typically,  frequently  flooded 


neighborhoods become blighted due to the continual flood damage, especially in low to moderate 


income areas. With limited private funds to either purchase flood insurance or to make repairs 


when necessary, properties diminish  in both value and  livability. Environmental problems will 


persist, such as black mold, wood rot, and mosquitoes will persist. 


Alternative 2:  Acquire flooded properties 


This alternative considers voluntary acquisition of flood‐prone properties and demolition of 


existing buildings. The properties would be deed‐restricted for open space uses. Maintenance of 


the properties following demolition would be an on‐going cost for the City of Oklahoma City. 


Cost estimates for acquisition of flooded properties was based on tax assessor market values 


plus the Acquisition/Relocation Cost Items listed in the Alternative 3 Table. These are based on 


actual costs for a 38‐buiidling FEMA flooded properties acquisition project in Kingfisher, 


Oklahoma, two thirds of which were non‐residential, completed in 2015. 


The cost estimate for purchasing the buildings in the neighborhood that flood is shown in the 


Alternative 2 Table $6,092,320. The total cost for the project is $6,159,389. 


The total benefits of for this alternative are $3,895,595. The FEMA BCA report is included in 


Attachment _______. For this project the BCR is 0.63. 


Alternative 3 – Increase capacity of existing system:  


Alternative  3  will  provide  improvements  to  capture  the  1%  (100‐year)  storm  flows.  Its 


geographical boundary is shown on the Twin Creeks Alternative 3 Figure. 







This Project is the last in a series of projects recommended in a 1994 basin wide drainage study 


for Twin Creeks. Three  large upstream stormwater detention  facilities have been constructed, 


reducing the overall floodplain footprint in the areas. However, significant flooding still occurs in 


the neighborhood east of Pennsylvania Ave. along SW 19th Street. 


The project will consist of approximately 1,122 linear feet of existing concrete lined channel to be 


widened  from 15  to 25  feet. The  concrete  lining would  then be  replaced within  the widened 


channel.  Immediately  downstream  of  the  concrete  lined  channel  the  project  will  include 


construction of 1,448 linear feet of double 10’ x7’ RCBs  on an alignment east along SW 19th St. to 


the outfall point of the existing two 10’ x 7’ RCBs.  


The cost estimate for this project was prepared by Johnson & Associates in February 2014, based 


on unit prices from recent construction projects. The construction project  is estimated to cost 


$4,994,424  and  is  detailed  in  an  excerpt  from  the  Report.  The  total  cost  of  the  project  is 


$5,622,500. 


The total benefits for this alternative for a 50‐year project life are $4,360,545. The FEMA BCA 


report is included in Attachment _______. For this project the BCR is 0.78. 


This project will be designed and constructed within a two‐year time period. 


The estimated useful life of the project is 50 years, which is the allowable project life in the FEMA 


BCA software. The average annual cost of the project was determined using a 7% discount rate, 


in accordance with OMB Circular A‐94. 
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Twin Creeks Project Area 


Hydrology 


The peak flow rates used in our analysis were 


taken from the 2014 Johnson & Associates 


Preliminary Design Report for Project No. DC‐


0271.  Figure 1 shows the cover of the report.  


This was a basin‐wide update to include some 


existing detention facilities that were not 


included in the effective Flood Insurance 


Study.   


There is an existing double 10’x7’ RCB that 


goes through the neighborhood.  The capacity 


of the culvert was determined and that 


amount of flow was removed from the total 


flow to determine the amount of overland 


flow. 


Table 2 below shows the flow rates that were 


utilized in the modeling. 


 


 


Table 1:  Peak Flow Rates 


  10% Annual Chance 
(10‐Year) 


2% Annual Chance 
(50‐Year) 


1% Annual Chance 
(100‐Year) 


0.2% Annual Chance 
(500‐Year) 


2609  2573  3571  4144  5300 


2034  1453  2451  3024  4180 


612  2748  3701  4282  5450 


 


Hydraulics 


Figure 1:  Hydrology Report 







Topographic data that was obtained by the City of Oklahoma City in 2010 was utilized to develope 


our hydraulic model.  Cross‐sections were cut to determine the overland floodplain from any water 


that could not be conveyed by the existing culverts.  The capacity was determined by estimating a 


velocity of 8 feet‐per‐second which would result in a capacity of 1120 cfs.  This amount was 


removed from the total flows and the remaining amount was used in the overland cross‐sections.  


That is shown in the table above.   


The following Figure shows the cross‐section locations as well as the resultant 1% (light blue) and 


0.2% (dark blue) Annual Chance floodplains.    


 


 


Figure 2:  Floodplains 


An alternative analysis was performed to remove or at least minimize the flooding in the area.  The 


detailed descriptions of the alternatives are included in the Project Descriptions. 







Comments:


Structure Summary For:


Copy Of Copy Of Twin Creek - 1701 SW 19TH ST, 1701 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $37,516 $0


$37,516 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1704 SW 19TH ST, 1704 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $37,046 $0


$37,046 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:
Address: Oklahoma


 


Project Number: Disaster #:
Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


27 Sep 2015 Project: Pg 1 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1705 SW 19TH ST, 1705 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $41,679 $0


$41,679 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1708 SW 19TH ST, 1708 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $70,171 $0


$70,171 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1709 SW 19TH ST, 1709 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $63,544 $0


$63,544 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1712 SW 19TH ST, 1712 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $83,135 $0


$83,135 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 2 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1713 SW 19TH ST, 1713 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $60,985 $0


$60,985 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1716 SW 18TH ST, 1716 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $35,640 $0


$35,640 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1716 SW 19TH ST, 1716 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $129,031 $0


$129,031 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1717 S PENNSYLVANIA AVE, 1717 S PENNSYLVANIA AVE, OKLAHOMA CITY, 
Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $401,201 $0


$401,201 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 3 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1717 SW 19TH ST, 1717 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $68,100 $0


$68,100 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1720 SW 18TH ST, 1720 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $50,212 $0


$50,212 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1720 SW 19TH ST, 1720 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $167,634 $0


$167,634 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1721 SW 19TH ST, 1721 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $60,049 $0


$60,049 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 4 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1724 SW 18TH ST, 1724 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $67,252 $0


$67,252 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1724 SW 19TH ST, 1724 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $120,997 $0


$120,997 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1725 SW 19TH ST, 1725 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $69,905 $0


$69,905 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1728 SW 18TH ST, 1728 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $66,815 $0


$66,815 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 5 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1728 SW 19TH ST, 1728 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $193,108 $0


$193,108 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1729 SW 19TH ST, 1729 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $69,419 $0


$69,419 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1732 SW 18TH ST, 1732 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $71,355 $0


$71,355 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1732 SW 19TH ST, 1732 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $138,516 $0


$138,516 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 6 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1733 SW 19TH ST, 1733 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $85,922 $0


$85,922 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1736 SW 18TH ST, 1736 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $78,333 $0


$78,333 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1736 SW 19TH ST, 1736 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $163,793 $0


$163,793 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1737 SW 19TH ST, 1737 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $72,839 $0


$72,839 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 7 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1740 SW 18TH ST, 1740 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $56,255 $0


$56,255 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1740 SW 19TH ST, 1740 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $152,143 $0


$152,143 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1741 SW 19TH ST, 1741 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $82,562 $0


$82,562 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1744 SW 18TH ST, 1744 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $50,206 $0


$50,206 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 8 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1744 SW 19TH ST, 1744 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $258,829 $0


$258,829 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1745 SW 19TH ST, 1745 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $85,388 $0


$85,388 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1800 SW 18TH ST, 1800 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $58,096 $0


$58,096 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1800 SW 19TH ST, 1800 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $107,490 $0


$107,490 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 9 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1801 SW 19TH ST, 1801 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $100,523 $0


$100,523 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1804 SW 18TH ST, 1804 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $67,758 $0


$67,758 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1804 SW 19TH ST, 1804 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $101,682 $0


$101,682 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1805 SW 19TH ST, 1805 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $136,151 $0


$136,151 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:
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27 Sep 2015 Project: Pg 10 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1808 SW 18TH ST, 1808 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $63,467 $0


$63,467 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1808 SW 19TH ST, 1808 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $239,857 $0


$239,857 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1809 SW 19TH ST, 1809 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $99,959 $0


$99,959 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1812 SW 18TH ST, 1812 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $130,945 $0


$130,945 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 11 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1814 SW 19TH ST, 1814 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $104,960 $0


$104,960 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1815 SW 19TH ST, 1815 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $97,619 $0


$97,619 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1816 SW 18TH ST, 1816 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $68,398 $0


$68,398 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1818 SW 19TH ST, 1818 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $95,715 $0


$95,715 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 12 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1820 SW 18TH ST, 1820 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $58,585 $0


$58,585 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1824 SW 18TH ST, 1824 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $83,018 $0


$83,018 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1828 SW 18TH ST, 1828 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $71,610 $0


$71,610 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1832 SW 18TH ST, 1832 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $83,971 $0


$83,971 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 13 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1836 SW 18TH ST, 1836 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $150,966 $0


$150,966 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1905 S PENNSYLVANIA AVE, 1905 S PENNSYLVANIA AVE, OKLAHOMA CITY, 
Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $249,384 $0


$249,384 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1910 S PENNSYLVANIA, 1910 S PENNSYLVANIA, OKLAHOMA CITY, Oklahoma, 
73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $71,120 $0


$71,120 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 14 of 491
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo


$5,430,854 $ 0.00


Martha Ortega 







Comments:


Structure Summary For:


Copy Of Copy Of Copy Of Twin Creek - 1701 SW 19TH ST, 1701 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $29,492 $0


$29,492 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1704 SW 19TH ST, 1704 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $30,060 $0


$30,060 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:
Address: Oklahoma


 


Project Number: Disaster #:
Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


29 Sep 2015 Project: Pg 1 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1705 SW 19TH ST, 1705 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $30,688 $0


$30,688 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1708 SW 19TH ST, 1708 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $38,875 $0


$38,875 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1709 SW 19TH ST, 1709 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $37,675 $0


$37,675 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 2 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1712 SW 19TH ST, 1712 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $43,304 $0


$43,304 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1713 SW 19TH ST, 1713 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $36,939 $0


$36,939 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1716 SW 18TH ST, 1716 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $29,657 $0


$29,657 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 3 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1716 SW 19TH ST, 1716 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $56,492 $0


$56,492 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1717 S PENNSYLVANIA AVE, 1717 S PENNSYLVANIA AVE, OKLAHOMA 
CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $274,619 $0


$274,619 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1717 SW 19TH ST, 1717 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $38,984 $0


$38,984 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 4 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1720 SW 18TH ST, 1720 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $33,844 $0


$33,844 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1720 SW 19TH ST, 1720 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $67,584 $0


$67,584 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1721 SW 19TH ST, 1721 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $36,670 $0


$36,670 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 5 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1724 SW 18TH ST, 1724 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $38,740 $0


$38,740 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1724 SW 19TH ST, 1724 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $54,183 $0


$54,183 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1725 SW 19TH ST, 1725 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $39,502 $0


$39,502 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 6 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1728 SW 18TH ST, 1728 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $38,614 $0


$38,614 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1728 SW 19TH ST, 1728 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $74,904 $0


$74,904 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1729 SW 19TH ST, 1729 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $39,363 $0


$39,363 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 7 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1732 SW 18TH ST, 1732 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $39,919 $0


$39,919 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1732 SW 19TH ST, 1732 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $59,217 $0


$59,217 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1733 SW 19TH ST, 1733 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $44,105 $0


$44,105 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 8 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1736 SW 18TH ST, 1736 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $41,924 $0


$41,924 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1736 SW 19TH ST, 1736 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $66,481 $0


$66,481 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1737 SW 19TH ST, 1737 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $40,346 $0


$40,346 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 9 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1740 SW 18TH ST, 1740 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $35,580 $0


$35,580 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1740 SW 19TH ST, 1740 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $63,133 $0


$63,133 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1741 SW 19TH ST, 1741 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $43,139 $0


$43,139 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 10 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1744 SW 18TH ST, 1744 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $33,842 $0


$33,842 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1744 SW 19TH ST, 1744 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $93,789 $0


$93,789 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1745 SW 19TH ST, 1745 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $43,951 $0


$43,951 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 11 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1800 SW 18TH ST, 1800 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $36,109 $0


$36,109 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1800 SW 19TH ST, 1800 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $50,302 $0


$50,302 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1801 SW 19TH ST, 1801 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $48,300 $0


$48,300 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 12 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1804 SW 18TH ST, 1804 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $38,886 $0


$38,886 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1804 SW 19TH ST, 1804 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $48,633 $0


$48,633 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1805 SW 19TH ST, 1805 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $58,538 $0


$58,538 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 13 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1808 SW 18TH ST, 1808 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $37,653 $0


$37,653 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1808 SW 19TH ST, 1808 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $88,337 $0


$88,337 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1809 SW 19TH ST, 1809 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $48,138 $0


$48,138 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 14 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1812 SW 18TH ST, 1812 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $41,461 $0


$41,461 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1814 SW 19TH ST, 1814 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $49,575 $0


$49,575 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1815 SW 19TH ST, 1815 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $47,466 $0


$47,466 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 15 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1816 SW 18TH ST, 1816 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $39,069 $0


$39,069 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1818 SW 19TH ST, 1818 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $46,919 $0


$46,919 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1820 SW 18TH ST, 1820 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $36,250 $0


$36,250 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 16 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1824 SW 18TH ST, 1824 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $43,270 $0


$43,270 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1828 SW 18TH ST, 1828 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $39,992 $0


$39,992 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1832 SW 18TH ST, 1832 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $43,544 $0


$43,544 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 17 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Twin Creek - 1836 SW 18TH ST, 1836 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $62,795 $0


$62,795 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1905 S PENNSYLVANIA AVE, 1905 S PENNSYLVANIA AVE, OKLAHOMA 
CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $151,327 $0


$151,327 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Twin Creek - 1910 S PENNSYLVANIA, 1910 S PENNSYLVANIA, OKLAHOMA CITY, 
Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $39,852 $0


$39,852 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 18 of 495


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
(5YR)


$2,772,031 $ 0.00


Martha Ortega 







Comments:


Structure Summary For:


Copy Of Copy Of Twin Creek - 1701 SW 19TH ST, 1701 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $33,052 $0


$33,052 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1704 SW 19TH ST, 1704 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $34,521 $0


$34,521 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:
Address: Oklahoma


 


Project Number: Disaster #:
Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1.0


05 Oct 2015 Project: Pg 1 of 491


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1705 SW 19TH ST, 1705 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $36,143 $0


$36,143 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1708 SW 19TH ST, 1708 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $57,296 $0


$57,296 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1709 SW 19TH ST, 1709 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $54,195 $0


$54,195 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1712 SW 19TH ST, 1712 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $68,740 $0


$68,740 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 2 of 491


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1713 SW 19TH ST, 1713 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $52,294 $0


$52,294 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1716 SW 18TH ST, 1716 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $33,478 $0


$33,478 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1716 SW 19TH ST, 1716 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $102,814 $0


$102,814 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1717 S PENNSYLVANIA AVE, 1717 S PENNSYLVANIA AVE, OKLAHOMA CITY, 
Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $355,453 $0


$355,453 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 3 of 491


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1717 SW 19TH ST, 1717 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $57,577 $0


$57,577 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1720 SW 18TH ST, 1720 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $44,296 $0


$44,296 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1720 SW 19TH ST, 1720 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $131,475 $0


$131,475 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1721 SW 19TH ST, 1721 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $51,599 $0


$51,599 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 4 of 491


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1724 SW 18TH ST, 1724 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $56,947 $0


$56,947 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1724 SW 19TH ST, 1724 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $96,849 $0


$96,849 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1725 SW 19TH ST, 1725 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $58,917 $0


$58,917 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1728 SW 18TH ST, 1728 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $56,623 $0


$56,623 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 5 of 491


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1728 SW 19TH ST, 1728 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $150,387 $0


$150,387 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1729 SW 19TH ST, 1729 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $58,556 $0


$58,556 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1732 SW 18TH ST, 1732 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $59,994 $0


$59,994 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1732 SW 19TH ST, 1732 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $109,856 $0


$109,856 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1733 SW 19TH ST, 1733 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $70,809 $0


$70,809 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1736 SW 18TH ST, 1736 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $65,174 $0


$65,174 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1736 SW 19TH ST, 1736 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $128,623 $0


$128,623 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1737 SW 19TH ST, 1737 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $61,096 $0


$61,096 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1740 SW 18TH ST, 1740 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $48,783 $0


$48,783 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1740 SW 19TH ST, 1740 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $119,973 $0


$119,973 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1741 SW 19TH ST, 1741 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $68,314 $0


$68,314 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1744 SW 18TH ST, 1744 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $44,292 $0


$44,292 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1744 SW 19TH ST, 1744 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $199,181 $0


$199,181 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1745 SW 19TH ST, 1745 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $70,412 $0


$70,412 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1800 SW 18TH ST, 1800 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $50,150 $0


$50,150 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1800 SW 19TH ST, 1800 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $86,822 $0


$86,822 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1801 SW 19TH ST, 1801 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $81,649 $0


$81,649 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1804 SW 18TH ST, 1804 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $57,323 $0


$57,323 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1804 SW 19TH ST, 1804 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $82,510 $0


$82,510 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1805 SW 19TH ST, 1805 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $108,101 $0


$108,101 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1808 SW 18TH ST, 1808 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $54,137 $0


$54,137 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1808 SW 19TH ST, 1808 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $185,096 $0


$185,096 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1809 SW 19TH ST, 1809 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $81,230 $0


$81,230 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1812 SW 18TH ST, 1812 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $70,335 $0


$70,335 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1814 SW 19TH ST, 1814 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $84,943 $0


$84,943 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1815 SW 19TH ST, 1815 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $79,493 $0


$79,493 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1816 SW 18TH ST, 1816 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $57,798 $0


$57,798 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1818 SW 19TH ST, 1818 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $78,079 $0


$78,079 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1820 SW 18TH ST, 1820 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $50,513 $0


$50,513 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1824 SW 18TH ST, 1824 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $68,653 $0


$68,653 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1828 SW 18TH ST, 1828 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $60,183 $0


$60,183 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1832 SW 18TH ST, 1832 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $69,360 $0


$69,360 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1836 SW 18TH ST, 1836 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $119,100 $0


$119,100 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1905 S PENNSYLVANIA AVE, 1905 S PENNSYLVANIA AVE, OKLAHOMA CITY, 
Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $213,944 $0


$213,944 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1910 S PENNSYLVANIA, 1910 S PENNSYLVANIA, OKLAHOMA CITY, Oklahoma, 
73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $59,819 $0


$59,819 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
20-year Life


$4,436,957 $ 0.00


Martha Ortega 







Comments:


Structure Summary For:


Copy Of Copy Of Twin Creek - 1701 SW 19TH ST, 1701 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $37,516 $0


$37,516 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1704 SW 19TH ST, 1704 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $36,724 $0


$36,724 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:
Address: Oklahoma


 


Project Number: Disaster #:
Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1.0


13 Oct 2015 Project: Pg 1 of 491


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1705 SW 19TH ST, 1705 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $38,837 $0


$38,837 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1708 SW 19TH ST, 1708 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $66,393 $0


$66,393 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1709 SW 19TH ST, 1709 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $62,352 $0


$62,352 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1712 SW 19TH ST, 1712 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $81,300 $0


$81,300 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1713 SW 19TH ST, 1713 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $59,877 $0


$59,877 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1716 SW 18TH ST, 1716 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $35,364 $0


$35,364 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1716 SW 19TH ST, 1716 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $125,689 $0


$125,689 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1717 S PENNSYLVANIA AVE, 1717 S PENNSYLVANIA AVE, OKLAHOMA CITY, 
Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $395,369 $0


$395,369 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1717 SW 19TH ST, 1717 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $66,758 $0


$66,758 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1720 SW 18TH ST, 1720 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $49,458 $0


$49,458 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1720 SW 19TH ST, 1720 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $163,025 $0


$163,025 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1721 SW 19TH ST, 1721 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $58,972 $0


$58,972 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1724 SW 18TH ST, 1724 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $65,938 $0


$65,938 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1724 SW 19TH ST, 1724 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $117,918 $0


$117,918 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1725 SW 19TH ST, 1725 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $68,504 $0


$68,504 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1728 SW 18TH ST, 1728 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $65,515 $0


$65,515 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1728 SW 19TH ST, 1728 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $187,662 $0


$187,662 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1729 SW 19TH ST, 1729 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $68,035 $0


$68,035 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1732 SW 18TH ST, 1732 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $69,907 $0


$69,907 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1732 SW 19TH ST, 1732 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $134,862 $0


$134,862 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


13 Oct 2015 Project: Pg 6 of 491


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1733 SW 19TH ST, 1733 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $83,995 $0


$83,995 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1736 SW 18TH ST, 1736 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $76,655 $0


$76,655 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1736 SW 19TH ST, 1736 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $159,310 $0


$159,310 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1737 SW 19TH ST, 1737 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $71,342 $0


$71,342 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1740 SW 18TH ST, 1740 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $55,302 $0


$55,302 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1740 SW 19TH ST, 1740 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $148,042 $0


$148,042 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1741 SW 19TH ST, 1741 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $80,745 $0


$80,745 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1744 SW 18TH ST, 1744 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $49,452 $0


$49,452 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1744 SW 19TH ST, 1744 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $251,225 $0


$251,225 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1745 SW 19TH ST, 1745 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $83,479 $0


$83,479 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1800 SW 18TH ST, 1800 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $57,083 $0


$57,083 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1800 SW 19TH ST, 1800 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $104,856 $0


$104,856 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1801 SW 19TH ST, 1801 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $98,117 $0


$98,117 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1804 SW 18TH ST, 1804 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $66,428 $0


$66,428 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1804 SW 19TH ST, 1804 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $101,682 $0


$101,682 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1805 SW 19TH ST, 1805 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $132,576 $0


$132,576 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1808 SW 18TH ST, 1808 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $62,278 $0


$62,278 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1808 SW 19TH ST, 1808 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $232,877 $0


$232,877 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1809 SW 19TH ST, 1809 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $97,572 $0


$97,572 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1812 SW 18TH ST, 1812 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $99,939 $0


$99,939 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1814 SW 19TH ST, 1814 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $102,408 $0


$102,408 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1815 SW 19TH ST, 1815 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $95,308 $0


$95,308 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1816 SW 18TH ST, 1816 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $67,047 $0


$67,047 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1818 SW 19TH ST, 1818 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $93,467 $0


$93,467 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1820 SW 18TH ST, 1820 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $57,556 $0


$57,556 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1824 SW 18TH ST, 1824 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $81,187 $0


$81,187 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1828 SW 18TH ST, 1828 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $70,154 $0


$70,154 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1832 SW 18TH ST, 1832 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $82,109 $0


$82,109 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Copy Of Copy Of Twin Creek - 1836 SW 18TH ST, 1836 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $146,904 $0


$146,904 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1905 S PENNSYLVANIA AVE, 1905 S PENNSYLVANIA AVE, OKLAHOMA CITY, 
Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $244,866 $0


$244,866 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Twin Creek - 1910 S PENNSYLVANIA, 1910 S PENNSYLVANIA, OKLAHOMA CITY, Oklahoma, 
73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $69,680 $0


$69,680 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 1 Status Quo 
- 50 Year Life


$5,279,616 $ 0.00


Martha Ortega 







Address Assessor's Value Acquisition Services Total Cost Comment
1708 SW 19TH ST $52,356 $78,015 $130,371
1709 SW 19TH ST $60,379 $78,015 $138,394
1712 SW 19TH ST $40,405 $78,015 $118,420
1713 SW 19TH ST $44,239 $78,015 $122,254
1716 SW 19TH ST $79,056 $78,015 $157,071
1717 SW 19TH ST $47,829 $78,015 $125,844
1720 SW 19TH ST $79,056 $78,015 $157,071
1721 SW 19TH ST $42,588 $78,015 $120,603
1724 SW 18TH ST $57,750 $78,015 $135,765
1724 SW 19TH ST $49,163 $78,015 $127,178
1725 SW 19TH ST $68,946 $78,015 $146,961
1728 SW 18TH ST $58,249 $78,015 $136,264
1728 SW 19TH ST $71,757 $78,015 $149,772
1729 SW 19TH ST $44,124 $78,015 $122,139
1732 SW 18TH ST $59,340 $78,015 $137,355
1732 SW 19TH ST $44,159 $78,015 $122,174
1733 SW 19TH ST $56,449 $78,015 $134,464
1736 SW 18TH ST $42,475 $78,015 $120,490
1736 SW 19TH ST $46,011 $78,015 $124,026
1737 SW 19TH ST $45,467 $78,015 $123,482
1740 SW 18TH ST $43,522 $78,015 $121,537
1740 SW 19TH ST $44,243 $78,015 $122,258
1741 SW 19TH ST $50,905 $78,015 $128,920
1744 SW 18TH ST $42,082 $78,015 $120,097 Floods in 500 Yr
1744 SW 19TH ST $73,533 $78,015 $151,548
1745 SW 19TH ST $42,794 $78,015 $120,809
1800 SW 18TH ST $58,235 $78,015 $136,250 Floods in 500 Yr
1800 SW 19TH ST $57,353 $78,015 $135,368
1801 SW 19TH ST $57,059 $78,015 $135,074
1804 SW 18TH ST $70,383 $78,015 $148,398 Floods in 500 Yr
1804 SW 19TH ST $42,631 $78,015 $120,646
1805 SW 19TH ST $46,676 $78,015 $124,691
1808 SW 18TH ST $50,445 $78,015 $128,460
1808 SW 19TH ST $45,069 $78,015 $123,084
1809 SW 19TH ST $38,655 $78,015 $116,670
1812 SW 18TH ST $53,919 $78,015 $131,934
1814 SW 19TH ST $54,564 $78,015 $132,579
1815 SW 19TH ST $46,853 $78,015 $124,868
1816 SW 18TH ST $53,617 $78,015 $131,632
1818 SW 19TH ST $46,993 $78,015 $125,008
1820 SW 18TH ST $43,408 $78,015 $121,423
1824 SW 18TH ST $51,119 $78,015 $129,134
1828 SW 18TH ST $49,061 $78,015 $127,076
1832 SW 18TH ST $41,739 $78,015 $119,754
1836 SW 18TH ST $40,570 $78,015 $118,585


1905 S PENNSYLVANIA AVE $60,020 $78,015 $138,035
1910 S PENNSYLVANIA AVE $30,369 $78,015 $108,384


TOTALS $2,425,615 $3,666,705 $6,092,320


Oklahoma City NDRC Grant Request - Twin Creeks Alternative 2 - Purchase Floodprone Properties
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Comments:


Structure Summary For:


Twin Creek - 1708 SW 19TH ST, 1708 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.17 $22,211 $131,798


$22,211 $131,798Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.17BCR:


Twin Creek - 1709 SW 19TH ST, 1709 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.16 $22,936 $139,821


$22,936 $139,821Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.16BCR:


Project Summary:


Point of Contact:
Address: Oklahoma


 


Project Number: Disaster #:
Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


27 Sep 2015 Project: Pg 1 of 436
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 2 Acquistion


$3,895,595 $6,159,389 0.63


Martha Ortega 







Twin Creek - 1712 SW 19TH ST, 1712 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.33 $39,683 $119,847


$39,683 $119,847Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.33BCR:


Twin Creek - 1713 SW 19TH ST, 1713 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.17 $21,106 $123,681


$21,106 $123,681Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.17BCR:


Twin Creek - 1716 SW 19TH ST, 1716 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.50 $78,719 $158,498


$78,719 $158,498Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.50BCR:


Twin Creek - 1717 SW 19TH ST, 1717 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.22 $28,323 $127,271


$28,323 $127,271Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.22BCR:
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Oklahoma


OKC Twin Creek - Alt 2 Acquistion


$3,895,595 $6,159,389 0.63
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Twin Creek - 1720 SW 19TH ST, 1720 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1.29 $204,780 $158,498


$204,780 $158,498Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


1.29BCR:


Twin Creek - 1721 SW 19TH ST, 1721 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.17 $20,313 $122,030


$20,313 $122,030Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.17BCR:


Twin Creek - 1724 SW 18TH ST, 1724 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.61 $83,950 $137,192


$83,950 $137,192Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.61BCR:


Twin Creek - 1724 SW 19TH ST, 1724 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.69 $89,216 $128,605


$89,216 $128,605Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.69BCR:
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Twin Creek - 1725 SW 19TH ST, 1725 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.20 $29,880 $148,388


$29,880 $148,388Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.20BCR:


Twin Creek - 1728 SW 18TH ST, 1728 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.20 $27,040 $137,691


$27,040 $137,691Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.20BCR:


Twin Creek - 1728 SW 19TH ST, 1728 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1.52 $230,159 $151,199


$230,159 $151,199Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


1.52BCR:


Twin Creek - 1729 SW 19TH ST, 1729 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.24 $30,178 $123,566


$30,178 $123,566Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.24BCR:
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Twin Creek - 1732 SW 18TH ST, 1732 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.23 $32,226 $138,782


$32,226 $138,782Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.23BCR:


Twin Creek - 1732 SW 19TH ST, 1732 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1.35 $166,686 $123,601


$166,686 $123,601Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


1.35BCR:


Twin Creek - 1733 SW 19TH ST, 1733 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.35 $46,955 $135,891


$46,955 $135,891Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.35BCR:


Twin Creek - 1736 SW 18TH ST, 1736 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.37 $45,440 $121,917


$45,440 $121,917Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.37BCR:
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Twin Creek - 1736 SW 19TH ST, 1736 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1.75 $219,450 $125,453


$219,450 $125,453Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


1.75BCR:


Twin Creek - 1737 SW 19TH ST, 1737 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.26 $32,964 $124,909


$32,964 $124,909Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.26BCR:


Twin Creek - 1740 SW 18TH ST, 1740 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.13 $15,774 $122,964


$15,774 $122,964Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.13BCR:


Twin Creek - 1740 SW 19TH ST, 1740 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1.64 $202,446 $123,685


$202,446 $123,685Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


1.64BCR:
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Twin Creek - 1741 SW 19TH ST, 1741 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1.14 $149,030 $130,347


$149,030 $130,347Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


1.14BCR:


Twin Creek - 1744 SW 18TH ST, 1744 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.08 $9,807 $121,524


$9,807 $121,524Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.08BCR:


Twin Creek - 1744 SW 19TH ST, 1744 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 2.14 $326,968 $152,975


$326,968 $152,975Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


2.14BCR:


Twin Creek - 1745 SW 19TH ST, 1745 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.48 $58,596 $122,236


$58,596 $122,236Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.48BCR:
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$3,895,595 $6,159,389 0.63
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Twin Creek - 1800 SW 18TH ST, 1800 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.13 $17,816 $137,677


$17,816 $137,677Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.13BCR:


Twin Creek - 1800 SW 19TH ST, 1800 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.60 $81,502 $136,795


$81,502 $136,795Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.60BCR:


Twin Creek - 1801 SW 19TH ST, 1801 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.58 $79,545 $136,501


$79,545 $136,501Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.58BCR:


Twin Creek - 1804 SW 18TH ST, 1804 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.18 $27,193 $149,825


$27,193 $149,825Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.18BCR:
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Twin Creek - 1804 SW 19TH ST, 1804 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.64 $78,456 $122,073


$78,456 $122,073Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.64BCR:


Twin Creek - 1805 SW 19TH ST, 1805 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1.34 $168,512 $126,118


$168,512 $126,118Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


1.34BCR:


Twin Creek - 1808 SW 18TH ST, 1808 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.18 $23,602 $129,887


$23,602 $129,887Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.18BCR:


Twin Creek - 1808 SW 19TH ST, 1808 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.46 $57,857 $124,511


$57,857 $124,511Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.46BCR:
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Twin Creek - 1809 SW 19TH ST, 1809 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1.48 $175,209 $118,097


$175,209 $118,097Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


1.48BCR:


Twin Creek - 1812 SW 18TH ST, 1812 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.68 $90,978 $133,361


$90,978 $133,361Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.68BCR:


Twin Creek - 1814 SW 19TH ST, 1814 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.47 $63,256 $134,006


$63,256 $134,006Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.47BCR:


Twin Creek - 1815 SW 19TH ST, 1815 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.61 $77,612 $126,295


$77,612 $126,295Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.61BCR:
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Twin Creek - 1816 SW 18TH ST, 1816 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.21 $28,456 $133,059


$28,456 $133,059Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.21BCR:


Twin Creek - 1818 SW 19TH ST, 1818 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.40 $51,109 $126,435


$51,109 $126,435Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.40BCR:


Twin Creek - 1820 SW 18TH ST, 1820 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.15 $18,914 $122,850


$18,914 $122,850Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.15BCR:


Twin Creek - 1824 SW 18TH ST, 1824 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.37 $48,885 $130,561


$48,885 $130,561Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.37BCR:
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Twin Creek - 1828 SW 18TH ST, 1828 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.25 $31,646 $128,503


$31,646 $128,503Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.25BCR:


Twin Creek - 1832 SW 18TH ST, 1832 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.49 $59,436 $121,181


$59,436 $121,181Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.49BCR:


Twin Creek - 1836 SW 18TH ST, 1836 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1.72 $206,639 $120,012


$206,639 $120,012Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


1.72BCR:


Twin Creek - 1905 S PENNSYLVANIA AVE, 1905 S PENNSYLVANIA AVE, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1.81 $252,049 $139,462


$252,049 $139,462Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


1.81BCR:
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Twin Creek - 1910 S PENNSYLVANIA, 1910 S PENNSYLVANIA, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.20 $22,087 $109,811


$22,087 $109,811Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.20BCR:


Version: 5.1


27 Sep 2015 Project: Pg 13 of 436
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 2 Acquistion


$3,895,595 $6,159,389 0.63


Martha Ortega 







Proposed Improvements
Channel "N"


25' Bottom, 8' Deep


2 - 10' x 7' RCB


SW  1 6 T H  S T


SW  1 7 T H  S T


SW  1 8 T H  S T


PE
TT


EE
 A


VE


SW  1 9 T H  S T


SW  2 1 S T  ST


SW  2 0 T H  S T


S 
KE


NT
UC


KY
 P


L


S 
PE


NN
SY


LV
AN


IA
 A


VE


W
ES


TW
OO


D 
BL


VD


S 
BA


RN
ES


 A
VE


S 
YO


UN
GS


 B
LV


D


RO
TA


RY
 D


R


S 
YO


UN
GS


 B
LV


D


W
ES


TW
OO


D 
BL


VD


R O TA RY D R


W
ES


TW
OO


D 
BL


VD


SW  1 9 T H  S T SW  1 9 T H  S T


SW  2 0 T H  S T


SW  2 0 T H  S T


SW  1 9 T H  S T


S 
PE


NN
SY


LV
AN


IA
 A


VE


SW  2 1 S T  ST


W
ES


TW
OO


D 
BL


VD


SW  2 1 S T  ST


S 
PE


NN
SY


LV
AN


IA
 A


VE


S 
BA


RN
ES


 A
VE


1190


1200


11
90


1200


1200


1200


1200


1200


1190


1190


1200


1200


1200


1200


1200


12
00


1190


1200


11
90


1200


Twin Creeks
Drainage Improvements


Alternative 3 - Storm Sewer Project


Legend
Proposed Channel
Proposed Storm Sewer
Existing Storm Sewer
Existing 100 Year Floodplain


") Current Flooding Complaints
") Historic Flooding Complaints
#* 2013 Flooding Confirmed o


0 150
Feet


Lim
it o


f S
tudy







 
PRELIMINARY DESIGN REPORT 


 
DRAINAGE IMPROVEMENTS BROCK CREEK AND 


TWIN CREEK BASINS 
 


IN THE VICINITY OF S.W. 19TH STREET AND S. WESTWOOD 
BLVD. TO S.W. 15TH AND BARNES AVE.        


Project No. DC-0271 
 


Prepared for: 
 


 
 
 
 
 
 


 
CITY OF OKLAHOMA CITY 


 
Prepared by: 


 


 
 


February 24, 2014 











Preliminary Design Report 
DC-0271  


 


Page 2 


The proposed design will provide a system to adequately contain the 100 year storm 
event from the railroad east to Westwood Blvd., as well as eliminate the overtopping of 
South Pennsylvania Avenue. When completed, the designated FEMA floodplain could 
also be revised at some later date, confine the floodplain to the improved limits, and 
allow removal of the affected properties from the floodplain.  This project will also allow 
the Federal requirement of mandatory flood insurance to be waived, with proper map 
revision documents. 
 
The system, as proposed, provides for an improved hydraulic gradient that will allow the 
more efficient design of future upstream improvements as suggested in DM-0081.  
Increased design slopes would result in reduced hydraulic sections and tend to result in 
significant cost savings.   
 
Cost Estimates: 
 
The Cost Estimate for this portion of Project DC-0271, as outlined in the Report is as 
follows: 
 
Storm Sewer Improvements: 
Base Bid (Storm Sewer Westwood to Penn)      $3,774,222 
Alternate 1 (Open Channel from Penn to Railroad ROW)       905,202 
Right of Way Acquisition           315,000 
Total                    $4,994,424 
 
The construction budget is $2,250,000.  The project will be included in the 2016 Bond 
Sale and will be fully funded before a contract is awarded.  The consultant will be 
directed to proceed with the final design.  However, the project will not competitively bid 
until funds have been identified to fully fund the project.  Construction is expected to 
begin in the Summer of 2016 and completed by Spring 2018. 
 
Project Schedule: 
 
Preliminary Report        Feb 2014 
Final Plans     Nov 2014 
Utilities and Right of Way Acquisition  2015 
Construction Start    Summer 2016 
Construction Completed   Spring 2018 
 
Recommendations: 
 
It is the recommendation of this report that the Oklahoma City Council accepts this 
report and authorizes the Public Works staff and the Consultant to evaluate available 
funding and proceed with final plans and specifications in accordance with the approved 
contract for professional services. 
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Appendix D 
Detailed Cost Estimate 







BASE BID  WESTWOOD TO PENN


UNIT 


ITEM UNIT QUANTITY COST COST


CLEARING AND GRUBBING LS 1 $10,000.00 $10,000.00


18' X 10' REINFORCED CONCRETE BOX LF 1480 $1,360.00 $2,012,800.00


HEADWALL FOR 18' X 10' RCB  EA 1 $14,300.00 $14,300.00


SHEETING AND SHORING LF 2900 $45.00 $130,500.00


EXCAVATION (HAUL FROM SITE) CY 14700 $7.00 $102,900.00


REMOVE AND REPLACE EXISTING FENCE LF 580 $25.00 $14,500.00


REMOVE 6" WATER LINE LF 900 $5.00 $4,500.00


6" WATER LINE LF 900 $40.00 $36,000.00


WATER SERVICE LINE ADJUSTMENT EA 19 $1,000.00 $19,000.00


ASPHALT PAVING REMOVAL  SY 800 $7.00 $5,600.00


ASPHALT PAVING REPAIR  SY 800 $60.00 $48,000.00


8" CURB WITH 24" GUTTER LF 200 $22.00 $4,400.00


8" CURB REMOVAL LF 200 $8.00 $1,600.00


6" CURB REMOVAL (WESTWOOD) LF 365 $6.00 $2,190.00


6" CURB (WESTWOOD) LF 365 $15.00 $5,475.00


CONCRETE PAVING REMOVAL (19TH) SY 3000 $9.00 $27,000.00


6" CURB REMOVAL (19TH) LF 2050 $5.00 $10,250.00


6" INTEGRAL CURB (19TH) LF 2050 $10.00 $20,500.00


CONCRETE PAVING (19TH) SY 3000 $50.00 $150,000.00


CONCRETE DRIVEWAY PAVING REMOVAL SY 450 $5.00 $2,250.00


CONCRETE DRIVEWAY PAVING  SY 450 $35.00 $15,750.00


CONCRETE DRIVEWAY RETURN REMOVAL SY 375 $12.00 $4,500.00


CONCRETE DRIVEWAY RETURN  SY 375 $50.00 $18,750.00


INVERTED SIPHON FOR 15" SANITARY SEWER LS 1 $65,000.00 $65,000.00


SANITARY SEWER REMOVAL LF 740 $5.00 $3,700.00


SANITARY SEWER  LF 880 $60.00 $52,800.00


SANITARY SEWER MANHOLE EA 20 $2,500.00 $50,000.00


REMOVE EXISTING STREET INLET (19TH)  EA 2 $1,000.00 $2,000.00


DEDIGN 2‐4 STREET INLET EA 2 $6,000.00 $12,000.00


REMOVE 12" STORM SEWER PIPE LF 26 $5.00 $130.00


30" REINFORCED CONCRETE PIPE LF 8 $120.00 $960.00


PLUG 24" STORM SEWER PIPE EA 1 $200.00 $200.00


STD BOX INLET ON 18' X 10' RCB  EA 1 $3,000.00 $3,000.00


CONCRETE TRANSITION (PENN) SY 367 $90.00 $33,030.00


SOLID SLAB SOD SY 4200 $3.00 $12,600.00


CRUSHED ROCK BEDDING TON 2000 $45.00 $90,000.00


LANDSCAPING (PLAN A) LS 1 $26,000.00 $26,000.00


BYPASS PUMPING/DIVERSION LS 1 $20,000.00 $20,000.00


EROSION CONTROL LS 1 $15,000.00 $15,000.00


TEMPORARY ASPHALT ACCESS DRIVE SY 1100 $60.00 $66,000.00


GUARD RAIL LF 150 $200.00 $30,000.00


PAVEMENT STRIPING (PENN) LF 400 $5.00 $2,000.00


$3,145,185.00







ALTERNATE 1  PENN TO RAILROAD


UNIT 


ITEM UNIT QUANTITY COST COST


CLEARING AND GRUBBING LS 1 $30,000.00 $30,000.00


CONCRETE TRANSITION (EAST) SY 367 $90.00 $33,030.00


CONCRETE TRANSITION (WEST) SY 147 $90.00 $13,230.00


REMOVE EXISTING CONCRETE CHANNEL SY 5100 $20.00 $102,000.00


CONCRETE CHANNEL SY 6160 $60.00 $369,600.00


REMOVE AND REPLACE EXISTING FENCE LF 2250 $25.00 $56,250.00


6' WIDE CONCRETE FLUME REMOVE AND REPLACE LF 20 $45.00 $900.00


REMOVE EXISTING 24" CONCRETE PIPE LF 20 $25.00 $500.00


36" REINFORCED CONCRETE PIPE LF 25 $90.00 $2,250.00


PREFAB END SECTION FOR 36" RCP EA 1 $700.00 $700.00


SOLID SLAB SOD SY 6700 $3.00 $20,100.00


CRUSHED ROCK BEDDING TON 915 $45.00 $41,175.00


LANDSCAPING (PLAN B) LS 1 $57,600.00 $57,600.00


BYPASS PUMPING/DIVERSION LS 1 $15,000.00 $15,000.00


EROSION CONTROL LS 1 $12,000.00 $12,000.00


$754,335.00







Comments:


Structure Summary For:


Copy Of Twin Creek - 1701 SW 19TH ST, 1701 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 26.94 $37,178 $1,380


$37,178 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


26.94BCR:


Copy Of Twin Creek - 1704 SW 19TH ST, 1704 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 28.33 $39,092 $1,380


$39,092 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


28.33BCR:


Project Summary:


Point of Contact:
Address: Oklahoma


 


Project Number: Disaster #:
Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1
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Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 3 Drainage 
Improvement


$4,360,545 $5,622,500 0.78


Martha Ortega 







Copy Of Twin Creek - 1705 SW 19TH ST, 1705 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 29.86 $41,205 $1,380


$41,205 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


29.86BCR:


Copy Of Twin Creek - 1708 SW 19TH ST, 1708 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 35.55 $49,058 $1,380


$49,058 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


35.55BCR:


Copy Of Twin Creek - 1709 SW 19TH ST, 1709 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 36.08 $49,797 $1,380


$49,797 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


36.08BCR:


Copy Of Twin Creek - 1712 SW 19TH ST, 1712 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 47.04 $64,918 $1,380


$64,918 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


47.04BCR:


Version: 5.1


27 Sep 2015 Project: Pg 2 of 491


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 3 Drainage 
Improvement


$4,360,545 $5,622,500 0.78


Martha Ortega 







Copy Of Twin Creek - 1713 SW 19TH ST, 1713 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 34.29 $47,322 $1,380


$47,322 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


34.29BCR:


Copy Of Twin Creek - 1716 SW 18TH ST, 1716 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 27.34 $37,733 $1,380


$37,733 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


27.34BCR:


Copy Of Twin Creek - 1716 SW 19TH ST, 1716 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 73.95 $102,056 $1,380


$102,056 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


73.95BCR:


Copy Of Twin Creek - 1717 S PENNSYLVANIA AVE, 1717 S PENNSYLVANIA AVE, OKLAHOMA CITY, Oklahoma, 
73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 288.22 $397,746 $1,380


$397,746 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


288.22BCR:
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Copy Of Twin Creek - 1717 SW 19TH ST, 1717 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 39.28 $54,203 $1,380


$54,203 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


39.28BCR:


Copy Of Twin Creek - 1720 SW 18TH ST, 1720 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 26.74 $36,902 $1,380


$36,902 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


26.74BCR:


Copy Of Twin Creek - 1720 SW 19TH ST, 1720 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 103.89 $143,371 $1,380


$143,371 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


103.89BCR:


Copy Of Twin Creek - 1721 SW 19TH ST, 1721 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 33.63 $46,416 $1,380


$46,416 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


33.63BCR:
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Copy Of Twin Creek - 1724 SW 18TH ST, 1724 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 38.68 $53,383 $1,380


$53,383 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


38.68BCR:


Copy Of Twin Creek - 1724 SW 19TH ST, 1724 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 72.47 $100,009 $1,380


$100,009 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


72.47BCR:


Copy Of Twin Creek - 1725 SW 19TH ST, 1725 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 40.54 $55,949 $1,380


$55,949 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


40.54BCR:


Copy Of Twin Creek - 1728 SW 18TH ST, 1728 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 38.38 $52,960 $1,380


$52,960 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


38.38BCR:
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Martha Ortega 







Copy Of Twin Creek - 1728 SW 19TH ST, 1728 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 123.54 $170,488 $1,380


$170,488 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


123.54BCR:


Copy Of Twin Creek - 1729 SW 19TH ST, 1729 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 40.63 $56,074 $1,380


$56,074 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


40.63BCR:


Copy Of Twin Creek - 1732 SW 18TH ST, 1732 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 41.56 $57,351 $1,380


$57,351 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


41.56BCR:


Copy Of Twin Creek - 1732 SW 19TH ST, 1732 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 86.73 $119,694 $1,380


$119,694 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


86.73BCR:
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Copy Of Twin Creek - 1733 SW 19TH ST, 1733 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 52.03 $71,808 $1,380


$71,808 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


52.03BCR:


Copy Of Twin Creek - 1736 SW 18TH ST, 1736 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 46.45 $64,099 $1,380


$64,099 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


46.45BCR:


Copy Of Twin Creek - 1736 SW 19TH ST, 1736 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 105.08 $145,007 $1,380


$145,007 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


105.08BCR:


Copy Of Twin Creek - 1737 SW 19TH ST, 1737 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 42.61 $58,807 $1,380


$58,807 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


42.61BCR:
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Copy Of Twin Creek - 1740 SW 18TH ST, 1740 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 30.98 $42,747 $1,380


$42,747 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


30.98BCR:


Copy Of Twin Creek - 1740 SW 19TH ST, 1740 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 96.30 $132,895 $1,380


$132,895 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


96.30BCR:


Copy Of Twin Creek - 1741 SW 19TH ST, 1741 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 49.22 $67,929 $1,380


$67,929 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


49.22BCR:


Copy Of Twin Creek - 1744 SW 18TH ST, 1744 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 26.74 $36,897 $1,380


$36,897 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


26.74BCR:
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Copy Of Twin Creek - 1744 SW 19TH ST, 1744 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 0.04 $209,658 $5,550,740


$209,658 $5,550,740Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.04BCR:


Copy Of Twin Creek - 1745 SW 19TH ST, 1745 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 50.95 $70,316 $1,380


$70,316 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


50.95BCR:


Copy Of Twin Creek - 1800 SW 18TH ST, 1800 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 32.27 $44,528 $1,380


$44,528 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


32.27BCR:


Copy Of Twin Creek - 1800 SW 19TH ST, 1800 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 66.00 $91,076 $1,380


$91,076 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


66.00BCR:
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Copy Of Twin Creek - 1801 SW 19TH ST, 1801 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 61.75 $85,214 $1,380


$85,214 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


61.75BCR:


Copy Of Twin Creek - 1804 SW 18TH ST, 1804 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 39.04 $53,873 $1,380


$53,873 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


39.04BCR:


Copy Of Twin Creek - 1804 SW 19TH ST, 1804 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 62.33 $86,010 $1,380


$86,010 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


62.33BCR:


Copy Of Twin Creek - 1805 SW 19TH ST, 1805 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 86.60 $119,507 $1,380


$119,507 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


86.60BCR:
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Copy Of Twin Creek - 1808 SW 18TH ST, 1808 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 0.00 $0 $1,380


$0 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Twin Creek - 1808 SW 19TH ST, 1808 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 49.67 $68,541 $1,380


$68,541 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


49.67BCR:


Copy Of Twin Creek - 1809 SW 19TH ST, 1809 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 61.46 $84,809 $1,380


$84,809 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


61.46BCR:


Copy Of Twin Creek - 1812 SW 18TH ST, 1812 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 43.28 $59,725 $1,380


$59,725 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


43.28BCR:
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Copy Of Twin Creek - 1814 SW 19TH ST, 1814 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 56.42 $77,854 $1,380


$77,854 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


56.42BCR:


Copy Of Twin Creek - 1815 SW 19TH ST, 1815 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 60.48 $83,466 $1,380


$83,466 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


60.48BCR:


Copy Of Twin Creek - 1816 SW 18TH ST, 1816 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 39.49 $54,491 $1,380


$54,491 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


39.49BCR:


Copy Of Twin Creek - 1818 SW 19TH ST, 1818 SW 19TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 49.03 $67,667 $1,380


$67,667 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


49.03BCR:


Version: 5.1


27 Sep 2015 Project: Pg 12 of 491


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC Twin Creek - Alt 3 Drainage 
Improvement


$4,360,545 $5,622,500 0.78


Martha Ortega 







Copy Of Twin Creek - 1820 SW 18TH ST, 1820 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 32.61 $45,001 $1,380


$45,001 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


32.61BCR:


Copy Of Twin Creek - 1824 SW 18TH ST, 1824 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 49.73 $68,632 $1,380


$68,632 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


49.73BCR:


Copy Of Twin Creek - 1828 SW 18TH ST, 1828 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 41.74 $57,598 $1,380


$57,598 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


41.74BCR:


Copy Of Twin Creek - 1832 SW 18TH ST, 1832 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 50.40 $69,553 $1,380


$69,553 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


50.40BCR:
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Copy Of Twin Creek - 1836 SW 18TH ST, 1836 SW 18TH ST, OKLAHOMA CITY, Oklahoma, 73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 97.35 $134,345 $1,380


$134,345 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


97.35BCR:


Copy Of Twin Creek - 1905 S PENNSYLVANIA AVE, 1905 S PENNSYLVANIA AVE, OKLAHOMA CITY, Oklahoma, 
73108, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 179.15 $247,231 $1,380


$247,231 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


179.15BCR:


Copy Of Twin Creek - 1910 S PENNSYLVANIA, 1910 S PENNSYLVANIA, OKLAHOMA CITY, Oklahoma, 73108, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 35.04 $48,356 $1,380


$48,356 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


35.04BCR:
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ID Task 
Mode


Task Name Duration Fixed Cost Start Finish


1 NDRC Grant Phase 2 1 day $0.00 Mon 5/2/16 Mon 5/2/16


2  Twin Creek 716 days $5,549,361.00 Tue 5/3/16 Tue 1/29/19


3 Program Delivery 716 days $554,936.00 Tue 5/3/16 Tue 1/29/19


4 Phase 1 322 days $388,456.00 Tue 5/3/16 Wed 7/26/17


5 Phase 2 329 days $4,605,969.00 Thu 7/27/17 Tue 10/30/18


6 Project Closeout 65 days $0.00 Wed 10/31/18 Tue 1/29/19


May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep O
d Quarter 3rd Quarter 4th Quarter 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter 1st Quarter 2nd Quarter 3rd Quarter


2017 2018 2019


Task


Split


Milestone


Summary


Project Summary


Inactive Task


Inactive Milestone


Inactive Summary


Manual Task


Duration-only


Manual Summary Rollup


Manual Summary


Start-only


Finish-only


External Tasks


External Milestone


Deadline


Progress


Manual Progress


Page 1


Project: TwinCreeksProject
Date: Mon 10/12/15





		AttF_E24_TwinAlt_OK_title

		AttF_E24_TwinBCAAlter_OK

		TwinCreeksAlternativesDescriptions

		1

		2A

		2B

		2C

		2D

		3

		4

		5

		6

		7

		8

		9












 


 


 


ATTACHMENT F BENEFIT-COST ANALYSIS 


NW 4TH & WALKER AND NW 10TH & DEWEY BCA 


STATE OF OKLAHOMA 


 


AttF_E27_4thBCAAlt_OK.pdf 


 


 


 







NE 4th & Walker Ave. and NW 10th & Dewey Ave. Project Areas 


Status Quo:  


NW 4th and Walker Ave. receives the overflow from 233 acres of runoff at NW 4th St. & Hudson 


Ave as shown on the NE 4th & Walker Ave. and NW 10th & Dewey Ave. Alternative 1 Figure. This 


area is drained by a single 6’3” x 4’8” elliptical concrete pipe with an estimated capacity of 150 


cubic feet per second (cfs). The 2% (50‐year) flow rate at that location is 777 cfs and the 1% 


(100‐year) flow rate is 899 cfs. Flooding of downtown businesses and the Oklahoma City 


Museum of Art occur at least annually. This area flooded in 2013 several feet deep in locations.  


NW 10th St. and Dewey Ave. is a sump location that must fill 3 feet deep before it can spill out 


and escape down roadways as shown in the Alternative 1 Figure. The EMSA building that is 


located on the northeast corner of that intersection, has flooded numerous times, including the 


May 2013 flood. The intersection receives runoff from 75 acres. The pipe that discharges from 


this sump is a 54” RCP with a capacity of approximately 100 cfs. The 2% (50‐year) flow rate at 


that location is 454 cfs and the 1% (100‐year) flow rate is 517 cfs.  


With no project to mitigate flooding, the Benefit Cost Ratio (BCR) is zero. The cost of the flood 


damages over a 100‐year period has a present worth of $68,088,600. 


A FEMA BCA report was prepared for each of those properties for existing conditions to determine 


existing flood damages. Since there are no Post Project BCA’s, the total cost of the Status Quo 


alternative  is $68,088,600  for a 100‐year “project  life” and $65,961,483   or a 50‐year “project 


life”, using a 7% discount rate, in accordance with OMB Circular A‐94. 


For the Status Quo alternative, in 5 years statistically speaking, damages of $21,918,804 would 


occur. Similarly, in 20 years, those damages would be $51,402,198 and in 50 years, $65,961,483, 


based on the FEMA BCA calculations.  


If  this  proposal  is  not  implemented,  the  impact  on  the  community  as  a whole  is  negative, 


especially in terms damages loss of service and lower property values. Loss of business during the 


flood and during recovery periods is only insured by purchasing flood insurance, which has limits 


of  $500,000  for  building  losses  and  $500,000  for  personal  property  losses.  Environmental 


problems will persist, such as black mold, wood rot, and mosquitoes will persist. 


Alternative 2 – Acquisition of Flooded Properties 


The following table lists the estimated costs of purchasing the flooded properties: 


Flood Buildings in the NW & Walker Project Area 


Address  Assessor's Value 
Acquisition 
Services 


Total Cost 


1111 N CLASSEN DR  $847,960  $99,140  $947,100 


300 N WALKER AVE  $619,850  $99,140  $718,990 


301 N WALKER AVE  $37,700,000  $99,140  $37,799,140 


400 N WALKER AVE  $1,351,462  $99,140  $1,450,602 







Flood Buildings in the NW & Walker Project Area 


Address  Assessor's Value 
Acquisition 
Services 


Total Cost 


415 COUCH DR  $15,709,200  $99,140  $15,808,340 


428 DEAN A. MCGEE AVE  $843,099  $99,140  $942,239 


435 N WALKER AVE  $625,500  $99,140  $724,640 


501 COUCH DR  $301,500  $99,140  $400,640 


511 COUCH DR  $1,207,517  $99,140  $1,306,657 


SUBTOTAL  $59,206,088  $892,260  $60,098,348 


Total        $60,098,348 


 


Because of the tremendous cost with the obvious detrimental impact to the downtown 


economy, this alternative was not considered further. 


Alternative 3 – Upstream underground stormwater detention with downstream improvements 


This  alternative  will  provide  improvements  to  capture  the  1%  (100‐year)  storm  flows.  Its 


geographical  boundary  is  shown  in  the NE  4th & Walker  Ave.  and  NW  10th &  Dewey  Ave. 


Alternative 3 Figure. 


The project will provide 91 acre‐feet of stormwater detention in three locations in the upper half 


of the watershed above the NW 4th & Walker area as shown in the Alternative 3 Figure. This will 


effectively control the drainage basin above this location.  


The stormwater that makes its way to the NW 10th and Dewey Ave. carries the flow from the west 


side of this drainage basin. An 8’ x 5’ RCB will be constructed from the west entrance  into the 


EMSA  parking  lot  south  to  10th  Street  then  east  to Walker  Ave.  then  south  to  stormwater 


detention  pond.  The  stormwater  draining  from  the  east  side  of  the  drainage  basin  will  be 


controlled by the two easterly sites.  


Construction of these stormwater detention facilities will lower the water surface elevations at 


NW 4th and Walker Ave. by approximately one foot. A 10’ x 8’ RCB will be constructed at NW 4th 


and Hudson Ave. Where the overflow to Walker Ave. begins, the 10’x8’ RCB will divert all of the 


overflow west to Lee Ave. as shown in the Alternative 3 Figure.  At Walker, the size will increase 


to a 10’ x 10’ RCB to include the water in the 66” RCP. At Lee Ave. a 12’x 10’ RCB will supplement 


the existing 8’3” x 4’8” elliptical concrete pipe from NW 4th St to Robert S. Kerr. The existing 36” 


RCP running south from Walker Ave. and Dean McGee Ave. intersection is supplemented with 


an additional 36” RCP to capture the local flow at this location. This pipe will run south through 


Walker Ave, turns east at Robert S Kerr Ave. and will be connected to existing system running 


south through Hudson Ave. 


The buildings in the NW4th St. and Walker Ave. project area have finished floor elevations only 


six inches to one foot above the street gutters. Many times the cars that travel through flooded 







streets will create a wake that contributes to the flooding. The large storm sewer are necessary 


due to the unsafe conditions in the roadways themselves. 


The cost estimate for this project was prepared based on unit prices from recent construction 


projects  with  appropriate  budgets  for  items  to  be  determined  during  detailed  design.  The 


construction project is estimated to cost $47,308,205 and is detailed below: 


Downtown Upstream Stormwater Detention ‐ Alternative 3 


ITEM  DESCRIPTION  UNIT  TOTAL  UNIT PRICE   TOTAL COST  


1  CLEARING AND GRUBBING  LS  1  $150,000.00  $150,000.00


2 
REMOVAL OF STRUCTURES AND 
OBSTRUCTIONS  LS  1  $250,000.00  $250,000.00


3  UNCLASSIFIED EXCAVATION  CY  142900  $12.00  $1,714,800.00


4  EMBANKMENT  CY  16000  $8.00  $128,000.00


5  TRENCH EXCAVATION  CY  1000  $12.00  $12,000.00


6  36" RCP  LF  630  $154.00  $97,020.00


7  48" RCP  LF  100  $175.00  $17,500.00


8  54" RCP  LF  140  $350.00  $49,000.00


9  5 X 3 RCB  LF  1900  $400.00  $760,000.00


10  6 X 4 RCB  LF  350  $560.00  $196,000.00


11  8 X 5 RCB  LF  1300  $850.00  $1,105,000.00


12  10 X 5 RCB  LF  500  $1,100.00  $550,000.00


13  10 x 8 RCB  LF  550  $667.00  $366,850.00


14  10 X 10 RCB  LF  500  $1,410.00  $705,000.00


15  12 X 8 RCB  LF  725  $1,656.00  $1,200,600.00


16  TRENCH GRATE  EA  19  $35,000.00  $665,000.00


17  OUTLET STRUCTURE  EA  3  $12,000.00  $36,000.00


18  LOW FLOW CHANNEL  LF  2100  $45.00  $94,500.00


19  CURB INLET REPLACEMENT  EA  12  $2,500.00  $30,000.00


20  JUNCTION BOX  EA  10  $15,000.00  $150,000.00


21  CONCRETE CURB AND GUTTER  LF  3400  $25.00  $85,000.00


22  STANDARD BEDDING MATERIAL  CY  900  $30.00  $27,000.00


23  PAVEMENT REPLACEMENT   SY  14000  $65.00  $910,000.00


            Subtotal  $9,299,270.00


    25% Utility Relocation Contingency  $2,324,817.50


            Subtotal  $11,624,087.50


    25% Contingency  $2,906,021.88


            Total  $14,530,109.38


            Real Estate  $16,335,000.00


            Total  $30,865,109.38


                 


   Project Delivery  $3,429,456.60


                 


   Grand Total  $34,294,565.97


 


 The  high  cost  of  the  real  estate  needed  for  the  stormwater  detention  facilities  included  in 


Alternative  3  is mitigated  in  this  case  by  obtaining  easements  to maintain  the  underground 







stormwater detention  instead of purchasing the property. The landowner will have the surface 


use of the property and the properties will remain on the tax rolls. The cost of the easements was 


estimated to be $10 per square foot for approximate 12.5 acres, or $5,445,000. 


The total benefits for this alternative for a 50‐year project life are $66,626,072. The FEMA BCA 


report is included in Attachment _______. For this project the BCR is 1.41. 


The estimated useful life of the project is 50 years, which is the allowable project life in the FEMA 


BCA software. The average annual cost of the project was determined using a 7% discount rate, 


in accordance with OMB Circular A‐94. 


Alternative 4 ‐ Upstream underground stormwater detention with downstream improvements 


This alternative is the same as Alternative 3 for the downstream portion. Upstream, the above‐


ground  stormwater  detention  will  be  replaced  with  an  underground  stormwater  detention 


system that will provide improvements to capture the 1% (100‐year) storm flows. Its geographical 


boundary is shown in the NE 4th & Walker Ave. and NW 10th & Dewey Ave. Alternative 4 Figure. 


The project will provide 91 acre‐feet of stormwater detention in portions of five locations in the 


upper half of the watershed above the NW 4th & Walker area as shown in the Alternative 4 Figure. 


This will effectively control the drainage basin above this location. This alternative makes use of 


underground  stormwater  detention  in  parking  areas.  The  large  areas  would  be  on  hospital 


property. An 8’ x 5’ RCB will be constructed from the west entrance  into the EMSA parking  lot 


south to 10th Street then east to Walker Ave. then south to the hospital parking lot. At that point 


the 8’ x 5’ RCB will discharge into the underground detention under the north parking lot of the 


hospital. Connections between each of  the  cells will be provided  to  fully utilize  the  available 


storage.  


The stormwater detention facilities have the added value of being able to provide stormwater 


quality improvements in a forebay area within the bonds. The StormTrap System or an equivalent 


has been utilized in many locations across the country. The concrete modules can be removed or 


moved to other locations to accommodate building plans.   


The cost estimate for this project was prepared based on unit prices from recent construction 


projects  with  appropriate  budgets  for  items  to  be  determined  during  detailed  design.  The 


construction project is estimated to cost $47,308,205 and is detailed below: 


Underground Detention with Downstream Storm Sewer Improvements- Alternative 4  


ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST 


1 
UNCLASSIFIED 
EXCAVATION CY 35000 $12.00 $420,000.00


2 48" RCP LF 1,200 $175.00 $210,000.00
3 36" RCP LF 630 $154.00 $97,020.00
4 48" RCP LF 1,200 $175.00 $210,000.00
5 54" RCP LF 140 $350.00 $49,000.00
6 5 X 3 RCB LF 1,900 $400.00 $760,000.00







Underground Detention with Downstream Storm Sewer Improvements- Alternative 4  


ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST 
7 6 X 4 RCB LF 350 $560.00 $196,000.00
8 8 X 5 RCB LF 1,300 $850.00 $1,105,000.00
9 10 X 5 RCB LF 500 $1,100.00 $550,000.00
10 10 x 8 RCB LF 550 $667.00 $366,850.00
11 10 X 10 RCB LF 500 $1,410.00 $705,000.00
12 12 X 8 RCB LF 725 $1,656.00 $1,200,600.00
13 TRENCH GRATE EA 19 $35,000.00 $665,000.00


14 
CURB INLET 
REPLACEMENT EA 12 $2,500.00 $30,000.00


15 JUNCTION BOX EA 10 $15,000.00 $150,000.00


16 
CONCRETE CURB 
AND GUTTER LF 3,400 $25.00 $85,000.00


17 
STANDARD BEDDING 
MATERIAL CY 900 $30.00 $27,000.00


18 
PAVEMENT 
REPLACEMENT  SY 14,000 $65.00 $910,000.00


     Subtotal $7,316,470.00
25% Utility Relocation Contingency $1,829,117.50


     Subtotal $9,145,587.50
25% Contingency $2,286,396.88


     Total $11,431,984.38
     EASEMENTS $3,270,000.00
     TOTAL $14,701,984.38


UG DETENTION $27,875,400.00
     TOTAL $42,577,384.37
        


Project Delivery $4,730,820.49
        


Grand Total $47,308,204.86
 


The high  cost of  the  real estate needed  for  the above‐ground  stormwater detention  facilities 


included  in  Alternative  3  is mitigated  in  this  case  by  obtaining  easements  to maintain  the 


underground stormwater detention instead of purchasing the property. The landowner will have 


the surface use of the property and the properties will remain on the tax rolls. The cost of the 


easements was estimated to be $10 per square foot for approximate 12.5 acres, or $5,445,000. 


The total benefits for this alternative for a 50‐year project life are $66,626,072. The FEMA BCA 


report is included in Attachment _______. For this project the BCR is 1.41. 


This project will be designed, constructed and closed out within a three‐year 5‐month time period. 


All individual phases will be completed within a two‐year time frame. 


The estimated useful life of the project is 50 years, which is the allowable project life in the FEMA 


BCA software. The average annual cost of the project was determined using a 7% discount rate, 


in accordance with OMB Circular A‐94. 







Alternative 5 – Storm sewer improvements without upstream detention 


Alternative  5  will  provide  improvements  to  capture  the  1%  (100‐year)  storm  flows.  Its 


geographical boundary is shown in NE 4th & Walker Ave. and NW 10th & Dewey Ave. Alternative 


5  Figure.  


This alternative includes a large storm sewer system to alleviate flooding in NW 4th & Walker and 


NW 10th and Dewey Area. No upstream detention will be provided  in  this alternative. Existing 


storm sewers will be replaced with storm sewers to carry 100‐year flow through it. This proposed 


storm sewer starts at the NW 11th and Dewey Ave. intersection with a 12’X6’ RCB running south, 


collects water from NW 10th and Dewey Ave. intersection, turns east and continues to NW 10th 


and Walker Ave.  intersection. From here, proposed system continues on a 12’X8’ RCB to south 


and turns east at NW 8th Street.  At NW 8th and Hudson Ave., it turns south and continues on a 


12’X10’  RCB  until  NW  6th  Street  and  then  on  a  2‐10X10  RCB  to  NW  4th  and  Hudson  Ave. 


intersection. At this intersection a junction box is used to divert some flow through the existing 


storm sewer system through Hudson Avenue. Remaining water will be taken west along Walker 


Ave through 2‐10’X8’ RCB. At Lee Ave., this will be connected to a proposed 3‐12X12 RCB that 


runs south along Lee to Oklahoma River. The 3‐12’ x 12’ RCB will contain all of the runoff from the 


areas north of Roberts S Kerr. South from this point to the Oklahoma River all areas will drain to 


the  existing  large horseshoe pipes. At  the outfall,  the  channel draining  into  the  river will  be 


widened to accommodate the additional flows. 


The cost estimate for this project was prepared based on unit prices from recent construction 


projects  with  appropriate  budgets  for  items  to  be  determined  during  detailed  design.  The 


construction project is estimated to cost $151,246,100 and is detailed in NE 4th & Walker Ave. 


and NW 10th & Dewey Ave. Alternative 5 Table. 


Because of the magnitude of the cost for providing such a large system as well as the lack of any 


environment  benefit  other  than  flood  damage  reduction,  this  alternative  was  not  analyzed 


further. 


 


 







NW 4th Street & N Walker Ave and NW 10th Street & N Dewey Avenue Project Area 


Hydrology 


The existing basin draining to NW 4th Street and N Walker Avenue is fully urbanized and consists 


primarily commercial landuse.  The basin here generally drains to south and the total basin area 


draining to this location is approximately 233 acres. There are some existing storm sewer systems 


in this basin which are inadequate to convey the runoff even during smaller frequency events. 


Drainage areas shown on Figure 1. 


 


Figure 1: Drainage Area 


 


4th & Walker Intersection 


10th & Dewey Intersection 







HEC‐HMS was used for hydrologic analysis. Two major problem areas identified are combined 


together in this hydrology model. NW 10th Street and N Dewey Avenue  intersection is the other 


project location in this basin. In figure 1, sub basins S11 and S12 drain to 10th and Dewey 


intersection. Total area draining to this intersection is approximately 56 acres. Over flow from this 


intersection flows south to NW 4th Street and N Walker Avenue.  Water that flows to 4th and walker 


ponds along N Walker Avenue between 4th Street and Robert S Kerr Avenue.  A rating curve was 


developed using HEC‐RAS to model the ponding areas in HEC‐HMS. 


The SCS Curve Number method was utilized to compute the peak flows for multiple event 


frequencies.  The average Curve Number for the basins is 93.   The peak over flow rates for the area 


draining to these intersections are shown in the table below. Existing storm sewer capacities are 


deducted from actual flow rates.  


 


 


  10% Annual 
Chance (10‐


Year) 


2% Annual 
Chance (50‐


Year) 


1% Annual 
Chance (100‐


Year) 


0.2% Annual 
Chance (500‐


Year) 


J‐S11 (10th & 


Dewey)  144  260  312  437 


J‐S2 (4th & Walker) 


349  627  749  988 


J‐S1 (Dean A Mcgee 


and Walker)  591  961  1116  1496 


 


Hydraulics 


The existing storm sewer line is the major stormwater conveyance system for this area. The pipes 


and inlets along these streets are very inadequate to carry the overland flow draining into these 


locations.  This allows water to overflow through streets impacting buildings along these streets. At 


10th Street and Dewey intersection terrain gets flat and water ponds approximately 3 feet deep 


before it can flow out from this low point. The 4th and Walker and Walker and Dean A McGee 


intersections are also similarly affected during storm events. Water comes from both north and 


east direction and ponds along N Walker Avenue flooding the buildings along these streets.  


In order to determine the depths of the water in the area, the street was analyzed as a channel to 


determine its capacity.  All of the water in excess of existing storm sewer capacities was input into a 


HEC‐RAS model.  The existing digital terrain model was utilized and the corresponding roughness 


coefficients were used to reflect the current land use.  This model helps to get flood elevations 


through the street for various storm events. Wherever necessary, a discharge‐elevation rating 


curve developed using the HEC‐HMS model is used to reflect the accurate ponding depth.   


Table 2: Peak Flowrates at each location







The figure shows the results of the existing 1% annual chance (100‐year) analysis, with the darker 


colors representing deeper depths.  


NW 10th Street & N Dewey Street Area 


 


NW 4th Street and N Walker Avenue


 


 


An alternative analysis was performed to remove or at least minimize the flooding in the area.   
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Comments:


Structure Summary For:


Copy Of NW4th_Walker - 1111 N CLASSEN DR - B, 1111 N CLASSEN DR - B, OKLAHOMA CITY, Oklahoma, 73103, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $921,474 $0


$921,474 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of NW4th_Walker - 300 N WALKER AVE - A, 300 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,670,368 $0


$1,670,368 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


27 Sep 2015 Project: Pg 1 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo


$68,088,600 $ 0.00


Martha Ortega 







Copy Of NW4th_Walker - 301 N WALKER AVE - A, 301 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $510,727 $0


$510,727 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of NW4th_Walker - 301 N WALKER AVE - B, 301 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,728,521 $0


$1,728,521 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of NW4th_Walker - 301 N WALKER AVE - C, 301 N WALKER AVE - C, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $3,074,956 $0


$3,074,956 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 2 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo


$68,088,600 $ 0.00


Martha Ortega 







Copy Of NW4th_Walker - 301 N WALKER AVE - D, 301 N WALKER AVE - D, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $2,561,851 $0


$2,561,851 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of NW4th_Walker - 301 N WALKER AVE - E, 301 N WALKER AVE - E, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $2,829,385 $0


$2,829,385 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of NW4th_Walker - 301 N WALKER AVE - F, 301 N WALKER AVE - F, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,304,855 $0


$1,304,855 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 3 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo


$68,088,600 $ 0.00


Martha Ortega 







Copy Of NW4th_Walker - 301 N WALKER AVE - G, 301 N WALKER AVE - G, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,185,122 $0


$1,185,122 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of NW4th_Walker - 400 N WALKER AVE - B, 400 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $3,851,223 $0


$3,851,223 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of NW4th_Walker - 415 COUCH DR, 415 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $42,403,432 $0


$42,403,432 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 4 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo


$68,088,600 $ 0.00


Martha Ortega 







Copy Of NW4th_Walker - 428 DEAN A. MCGEE AVE - A, 428 DEAN A. MCGEE AVE - A, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $3,409,113 $0


$3,409,113 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of NW4th_Walker - 435 N  WALKER AVE, 435 N  WALKER AVE, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $291,732 $0


$291,732 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of NW4th_Walker - 501 COUCH DR, 501 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $988,211 $0


$988,211 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 5 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo


$68,088,600 $ 0.00


Martha Ortega 







Copy Of NW4th_Walker - 511 100 COUCH DR, 511 100 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,357,630 $0


$1,357,630 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of NW4th_Walker - 605 NW 10TH ST, 605 NW 10TH ST, OKLAHOMA CITY, Oklahoma, 73103, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 6 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo


$68,088,600 $ 0.00


Martha Ortega 







Comments:


Structure Summary For:


Copy Of Copy Of NW4th_Walker - 1111 N CLASSEN DR - B, 1111 N CLASSEN DR - B, OKLAHOMA CITY, Oklahoma, 
73103, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $663,119 $0


$663,119 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 300 N WALKER AVE - A, 300 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $559,640 $0


$559,640 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1.0


05 Oct 2015 Project: Pg 1 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo 5-year-life


$21,918,804 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - A, 301 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $389,449 $0


$389,449 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - B, 301 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $656,017 $0


$656,017 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - C, 301 N WALKER AVE - C, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,202,244 $0


$1,202,244 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 2 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo 5-year-life


$21,918,804 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - D, 301 N WALKER AVE - D, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $815,803 $0


$815,803 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - E, 301 N WALKER AVE - E, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $972,345 $0


$972,345 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - F, 301 N WALKER AVE - F, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $454,611 $0


$454,611 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 3 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo 5-year-life


$21,918,804 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - G, 301 N WALKER AVE - G, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $420,206 $0


$420,206 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 400 N WALKER AVE - B, 400 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,425,300 $0


$1,425,300 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 415 COUCH DR, 415 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $12,303,914 $0


$12,303,914 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 4 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo 5-year-life


$21,918,804 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 428 DEAN A. MCGEE AVE - A, 428 DEAN A. MCGEE AVE - A, OKLAHOMA CITY, 
Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,059,259 $0


$1,059,259 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 435 N  WALKER AVE, 435 N  WALKER AVE, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $163,496 $0


$163,496 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 501 COUCH DR, 501 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $363,625 $0


$363,625 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 5 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo 5-year-life


$21,918,804 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 511 100 COUCH DR, 511 100 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $469,776 $0


$469,776 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 605 NW 10TH ST, 605 NW 10TH ST, OKLAHOMA CITY, Oklahoma, 73103, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 6 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo 5-year-life


$21,918,804 $ 0.00


Martha Ortega 







Comments:


Structure Summary For:


Copy Of Copy Of NW4th_Walker - 1111 N CLASSEN DR - B, 1111 N CLASSEN DR - B, OKLAHOMA CITY, Oklahoma, 
73103, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $828,101 $0


$828,101 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 300 N WALKER AVE - A, 300 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,268,936 $0


$1,268,936 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1.0


05 Oct 2015 Project: Pg 1 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo - 20-year life


$51,402,198 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - A, 301 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $466,895 $0


$466,895 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - B, 301 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,340,903 $0


$1,340,903 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - C, 301 N WALKER AVE - C, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $2,398,132 $0


$2,398,132 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 2 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo - 20-year life


$51,402,198 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - D, 301 N WALKER AVE - D, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,930,805 $0


$1,930,805 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - E, 301 N WALKER AVE - E, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $2,158,225 $0


$2,158,225 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - F, 301 N WALKER AVE - F, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $997,565 $0


$997,565 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 3 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo - 20-year life


$51,402,198 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - G, 301 N WALKER AVE - G, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $908,671 $0


$908,671 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 400 N WALKER AVE - B, 400 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $2,974,461 $0


$2,974,461 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 415 COUCH DR, 415 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $31,525,050 $0


$31,525,050 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 4 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo - 20-year life


$51,402,198 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 428 DEAN A. MCGEE AVE - A, 428 DEAN A. MCGEE AVE - A, OKLAHOMA CITY, 
Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $2,559,844 $0


$2,559,844 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 435 N  WALKER AVE, 435 N  WALKER AVE, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $245,386 $0


$245,386 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 501 COUCH DR, 501 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $762,477 $0


$762,477 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 5 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo - 20-year life


$51,402,198 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 511 100 COUCH DR, 511 100 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,036,747 $0


$1,036,747 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 605 NW 10TH ST, 605 NW 10TH ST, OKLAHOMA CITY, Oklahoma, 73103, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 6 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo - 20-year life


$51,402,198 $ 0.00


Martha Ortega 







Comments:


Structure Summary For:


Copy Of Copy Of NW4th_Walker - 1111 N CLASSEN DR - B, 1111 N CLASSEN DR - B, OKLAHOMA CITY, Oklahoma, 
73103, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $909,571 $0


$909,571 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 300 N WALKER AVE - A, 300 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,619,195 $0


$1,619,195 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1.0


05 Oct 2015 Project: Pg 1 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo - 50-year life


$65,961,483 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - A, 301 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $505,139 $0


$505,139 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - B, 301 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,679,109 $0


$1,679,109 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - C, 301 N WALKER AVE - C, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $2,988,677 $0


$2,988,677 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 2 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo - 50-year life


$65,961,483 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - D, 301 N WALKER AVE - D, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $2,481,408 $0


$2,481,408 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - E, 301 N WALKER AVE - E, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $2,743,828 $0


$2,743,828 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - F, 301 N WALKER AVE - F, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,265,683 $0


$1,265,683 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 3 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo - 50-year life


$65,961,483 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - G, 301 N WALKER AVE - G, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,149,881 $0


$1,149,881 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 400 N WALKER AVE - B, 400 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $3,739,457 $0


$3,739,457 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 415 COUCH DR, 415 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $41,016,699 $0


$41,016,699 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 4 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo - 50-year life


$65,961,483 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 428 DEAN A. MCGEE AVE - A, 428 DEAN A. MCGEE AVE - A, OKLAHOMA CITY, 
Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $3,300,852 $0


$3,300,852 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 435 N  WALKER AVE, 435 N  WALKER AVE, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $285,824 $0


$285,824 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 501 COUCH DR, 501 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $959,435 $0


$959,435 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 5 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo - 50-year life


$65,961,483 $ 0.00


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 511 100 COUCH DR, 511 100 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,316,725 $0


$1,316,725 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 605 NW 10TH ST, 605 NW 10TH ST, OKLAHOMA CITY, Oklahoma, 73103, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 6 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 1 Status 
Quo - 50-year life


$65,961,483 $ 0.00


Martha Ortega 







Address Assessor's Value
Acquisition 


Services
Total Cost


1111 N CLASSEN DR $847,960 $99,140 $947,100
300 N WALKER AVE $619,850 $99,140 $718,990
301 N WALKER AVE $37,700,000 $99,140 $37,799,140
400 N WALKER AVE $1,351,462 $99,140 $1,450,602
415 COUCH DR $15,709,200 $99,140 $15,808,340
428 DEAN A. MCGEE AVE $843,099 $99,140 $942,239
435 N WALKER AVE $625,500 $99,140 $724,640
501 COUCH DR $301,500 $99,140 $400,640
511 COUCH Dr $1,207,517 $99,140 $1,306,657


SUBTOTAL $59,206,088 $892,260 $60,098,348


Total $60,098,348


NW4th&Walker & NW10th&Dewey Acquistion ‐ Alternative 2







1


Janet Meshek


From: Michael Couch
Sent: Monday, September 28, 2015 3:22 PM
To: Janet Meshek
Subject: RE: OKC Museum of Art values


I took the difference between BCA computed building replacement value and the total of “Plant and Equipment” and 
“Inventory”, then divided that by 3 (to get one floor’s worth of contents), and used that as a custom contents value.  I 
also used total revenues as a stand‐in for operating budget, classifying the Museum as a “Library” type of public service.
 
I also cut the floor area down to just the first floor footprint.  On all the structures in the project made sure volunteer 
hours were included (used 10% of the employee count already listed); I think Martha had to skip that part to get this 
entered yesterday. 
 
Net effect for Alt3, which appears to have its budget complete, is a BCR of 2.19.  Alt3 and Alt4 should, this way, have 
$66,626,072 in benefits. 
 


Michael Couch, GISP, CFM 
GIS Project Manager | Meshek & Associates, PLC 
1437 S Boulder Ave Ste 1550 | Tulsa, OK  74119 
(918) 392‐5620 x222 
 


 


From: Michael Couch  
Sent: Monday, September 28, 2015 2:01 PM 
To: Janet Meshek (jmeshek@meshekengr.com) <jmeshek@meshekengr.com> 
Subject: OKC Museum of Art values 
 
In case they’re slow to get back to us, I did a quick search and found this which might be useful: 
 
http://www.okcmoa.com/wp‐content/uploads/2013/04/OKCMOA‐Audit‐Report‐FY2011‐122.pdf 
 
Their “fine art” is specifically noted as unlisted here, and is in their insurance records separately.  But the “Property, 
Plant, and Equipment” and “Inventory” items together might be useable for our purposes. 
 


Michael Couch, GISP, CFM 
GIS Project Manager | Meshek & Associates, PLC 
1437 S Boulder Ave Ste 1550 | Tulsa, OK  74119 
(918) 392‐5620 x222 
 


 







Comments:


Structure Summary For:


Copy Of Copy Of NW4th_Walker - 1111 N CLASSEN DR - B, 1111 N CLASSEN DR - B, OKLAHOMA CITY, Oklahoma, 
73103, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.38 $364,972 $948,527


$364,972 $948,527Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.38BCR:


Copy Of Copy Of NW4th_Walker - 300 N WALKER AVE - A, 300 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 2.32 $1,672,817 $720,417


$1,672,817 $720,417Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


2.32BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


28 Sep 2015 Project: Pg 1 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 2 
Acquisition


$67,114,039 $60,119,753 1.12


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - A, 301 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $172,625 $37,800,567


$172,625 $37,800,567Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - B, 301 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1,213.01 $1,730,970 $1,427


$1,730,970 $1,427Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1,213.01BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - C, 301 N WALKER AVE - C, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 2,156.56 $3,077,405 $1,427


$3,077,405 $1,427Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


2,156.56BCR:


Version: 5.1


28 Sep 2015 Project: Pg 2 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 2 
Acquisition


$67,114,039 $60,119,753 1.12


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - D, 301 N WALKER AVE - D, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1,796.99 $2,564,299 $1,427


$2,564,299 $1,427Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1,796.99BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - E, 301 N WALKER AVE - E, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1,984.47 $2,831,833 $1,427


$2,831,833 $1,427Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1,984.47BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - F, 301 N WALKER AVE - F, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 916.12 $1,307,304 $1,427


$1,307,304 $1,427Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


916.12BCR:


Version: 5.1


28 Sep 2015 Project: Pg 3 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 2 
Acquisition


$67,114,039 $60,119,753 1.12


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - G, 301 N WALKER AVE - G, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 832.21 $1,187,570 $1,427


$1,187,570 $1,427Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


832.21BCR:


Copy Of Copy Of NW4th_Walker - 400 N WALKER AVE - B, 400 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 2.65 $3,853,672 $1,452,029


$3,853,672 $1,452,029Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


2.65BCR:


Copy Of Copy Of NW4th_Walker - 415 COUCH DR, 415 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 2.68 $42,405,880 $15,809,767


$42,405,880 $15,809,767Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


2.68BCR:


Version: 5.1


28 Sep 2015 Project: Pg 4 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 2 
Acquisition


$67,114,039 $60,119,753 1.12


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 428 DEAN A. MCGEE AVE - A, 428 DEAN A. MCGEE AVE - A, OKLAHOMA CITY, 
Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 3.62 $3,411,562 $943,666


$3,411,562 $943,666Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


3.62BCR:


Copy Of Copy Of NW4th_Walker - 435 N  WALKER AVE, 435 N  WALKER AVE, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.25 $182,391 $726,067


$182,391 $726,067Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.25BCR:


Copy Of Copy Of NW4th_Walker - 501 COUCH DR, 501 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 2.46 $990,660 $402,067


$990,660 $402,067Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


2.46BCR:


Version: 5.1


28 Sep 2015 Project: Pg 5 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 2 
Acquisition


$67,114,039 $60,119,753 1.12


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 511 100 COUCH DR, 511 100 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1.04 $1,360,079 $1,308,084


$1,360,079 $1,308,084Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1.04BCR:


Copy Of Copy Of NW4th_Walker - 605 NW 10TH ST, 605 NW 10TH ST, OKLAHOMA CITY, Oklahoma, 73103, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


28 Sep 2015 Project: Pg 6 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 2 
Acquisition


$67,114,039 $60,119,753 1.12


Martha Ortega 
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ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST


1 CLEARING AND GRUBBING LS 1 $150,000.00 $150,000.00
2 REMOVAL OF STRUCTURES AND OBSTRUCTIONS LS 1 $250,000.00 $250,000.00
3 UNCLASSIFIED EXCAVATION CY 142900 $12.00 $1,714,800.00
4 EMBANKMENT CY 16000 $8.00 $128,000.00
5 TRENCH EXCAVATION CY 1000 $12.00 $12,000.00
6 36" RCP LF 630 $154.00 $97,020.00
7 48" RCP LF 100 $175.00 $17,500.00
8 54" RCP LF 140 $350.00 $49,000.00
9 5 X 3 RCB LF 1900 $400.00 $760,000.00
10 6 X 4 RCB LF 350 $560.00 $196,000.00
11 8 X 5 RCB LF 1300 $850.00 $1,105,000.00
12 10 X 5 RCB LF 500 $1,100.00 $550,000.00
13 10 x 8 RCB LF 550 $667.00 $366,850.00
14 10 X 10 RCB LF 500 $1,410.00 $705,000.00
15 12 X 8 RCB LF 725 $1,656.00 $1,200,600.00
16 TRENCH GRATE EA 19 $35,000.00 $665,000.00
17 OUTLET STRUCTURE EA 3 $12,000.00 $36,000.00
18 LOW FLOW CHANNEL LF 2100 $45.00 $94,500.00
19 CURB INLET REPLACEMENT EA 12 $2,500.00 $30,000.00
20 JUNCTION BOX EA 10 $15,000.00 $150,000.00
21 CONCRETE CURB AND GUTTER LF 3400 $25.00 $85,000.00
22 STANDARD BEDDING MATERIAL CY 900 $30.00 $27,000.00
23 PAVEMENT REPLACEMENT  SY 14000 $65.00 $910,000.00


Subtotal $9,299,270.00
25% Utility Relocation Contingency $2,324,817.50


Subtotal $11,624,087.50
25% Contingency $2,906,021.88


Total $14,530,109.38
Real Estate $16,335,000.00


Total $30,865,109.38


Project Delivery $3,429,456.60


Grand Total $34,294,565.97


Downtown Upstream Stormwater Detention ‐ Alternative 3







Comments:


Structure Summary For:


Copy Of NW4th_Walker - 1111 N CLASSEN DR - B, 1111 N CLASSEN DR - B, OKLAHOMA CITY, Oklahoma, 73103, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 591.91 $816,837 $1,380


$816,837 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


591.91BCR:


Copy Of NW4th_Walker - 300 N WALKER AVE - A, 300 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 1,173.33 $1,619,195 $1,380


$1,619,195 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1,173.33BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


28 Sep 2015 Project: Pg 1 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 3 
Drainage Improvement


$66,626,072 $34,315,266 1.94


Martha Ortega 







Copy Of NW4th_Walker - 301 N WALKER AVE - A, 301 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 366.04 $505,139 $1,380


$505,139 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


366.04BCR:


Copy Of NW4th_Walker - 301 N WALKER AVE - B, 301 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 1,216.75 $1,679,109 $1,380


$1,679,109 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1,216.75BCR:


Copy Of NW4th_Walker - 301 N WALKER AVE - C, 301 N WALKER AVE - C, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 2,165.71 $2,988,677 $1,380


$2,988,677 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


2,165.71BCR:


Version: 5.1


28 Sep 2015 Project: Pg 2 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 3 
Drainage Improvement


$66,626,072 $34,315,266 1.94


Martha Ortega 







Copy Of NW4th_Walker - 301 N WALKER AVE - D, 301 N WALKER AVE - D, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 1,798.12 $2,481,408 $1,380


$2,481,408 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1,798.12BCR:


Copy Of NW4th_Walker - 301 N WALKER AVE - E, 301 N WALKER AVE - E, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 1,988.28 $2,743,828 $1,380


$2,743,828 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1,988.28BCR:


Copy Of NW4th_Walker - 301 N WALKER AVE - F, 301 N WALKER AVE - F, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 917.16 $1,265,683 $1,380


$1,265,683 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


917.16BCR:


Version: 5.1


28 Sep 2015 Project: Pg 3 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 3 
Drainage Improvement


$66,626,072 $34,315,266 1.94


Martha Ortega 







Copy Of NW4th_Walker - 301 N WALKER AVE - G, 301 N WALKER AVE - G, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 833.25 $1,149,881 $1,380


$1,149,881 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


833.25BCR:


Copy Of NW4th_Walker - 400 N WALKER AVE - B, 400 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 2,709.75 $3,739,457 $1,380


$3,739,457 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


2,709.75BCR:


Copy Of NW4th_Walker - 415 COUCH DR, 415 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 30,352.04 $41,885,812 $1,380


$41,885,812 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


30,352.04BCR:


Version: 5.1


28 Sep 2015 Project: Pg 4 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 3 
Drainage Improvement


$66,626,072 $34,315,266 1.94


Martha Ortega 







Copy Of NW4th_Walker - 428 DEAN A. MCGEE AVE - A, 428 DEAN A. MCGEE AVE - A, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 0.09 $3,189,062 $34,295,946


$3,189,062 $34,295,946Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.09BCR:


Copy Of NW4th_Walker - 435 N  WALKER AVE, 435 N  WALKER AVE, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 207.12 $285,824 $1,380


$285,824 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


207.12BCR:


Copy Of NW4th_Walker - 501 COUCH DR, 501 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 695.24 $959,435 $1,380


$959,435 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


695.24BCR:


Copy Of NW4th_Walker - 511 100 COUCH DR, 511 100 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 954.15 $1,316,725 $1,380


$1,316,725 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


954.15BCR:


Version: 5.1


28 Sep 2015 Project: Pg 5 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 3 
Drainage Improvement


$66,626,072 $34,315,266 1.94


Martha Ortega 







Copy Of NW4th_Walker - 605 NW 10TH ST, 605 NW 10TH ST, OKLAHOMA CITY, Oklahoma, 73103, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


28 Sep 2015 Project: Pg 6 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 3 
Drainage Improvement


$66,626,072 $34,315,266 1.94


Martha Ortega 
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Surveyed Structures


") Current Flooding Complaints
") Historic Flooding Complaints


#* 2013 Flooding Confirmed


Existing 100 Year Floodplain


NW 4th & Walker and NW 10th & Dewey
Drainage Improvements


Alternative 4 - Underground
Stormwater Detention (Fig. 1 of 2)







Underground Detention with Downstream Storm Sewer Improvements- Alternative 4
ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST


1 UNCLASSIFIED EXCAVATION CY 35000 $12.00 420000
2 48" RCP LF 1,200 $175.00 $210,000.00
3 36" RCP LF 630 $154.00 $97,020.00
4 48" RCP LF 1,200 $175.00 $210,000.00
5 54" RCP LF 140 $350.00 $49,000.00
6 5 X 3 RCB LF 1,900 $400.00 $760,000.00
7 6 X 4 RCB LF 350 $560.00 $196,000.00
8 8 X 5 RCB LF 1,300 $850.00 $1,105,000.00
9 10 X 5 RCB LF 500 $1,100.00 $550,000.00
10 10 x 8 RCB LF 550 $667.00 $366,850.00
11 10 X 10 RCB LF 500 $1,410.00 $705,000.00
12 12 X 8 RCB LF 725 $1,656.00 $1,200,600.00
13 TRENCH GRATE EA 19 $35,000.00 $665,000.00
14 CURB INLET REPLACEMENT EA 12 $2,500.00 $30,000.00
15 JUNCTION BOX EA 10 $15,000.00 $150,000.00
16 CONCRETE CURB AND GUTTER LF 3,400 $25.00 $85,000.00
17 STANDARD BEDDING MATERIAL CY 900 $30.00 $27,000.00
18 PAVEMENT REPLACEMENT SY 14,000 $65.00 $910,000.00


Subtotal $7,316,470.00
25% Utility Relocation Contingency $1,829,117.50


Subtotal $9,145,587.50
25% Contingency $2,286,396.88


Total $11,431,984.38
EASEMENTS $3,270,000.00


TOTAL $14,701,984.38
UG DETENTION $27,875,400.00


TOTAL $42,577,384.37


Project Delivery $4,730,820.49


Grand Total $47,308,204.86







Comments:


Structure Summary For:


Copy Of Copy Of NW4th_Walker - 1111 N CLASSEN DR - B, 1111 N CLASSEN DR - B, OKLAHOMA CITY, Oklahoma, 
73103, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 591.91 $816,837 $1,380


$816,837 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


591.91BCR:


Copy Of Copy Of NW4th_Walker - 300 N WALKER AVE - A, 300 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 1,173.33 $1,619,195 $1,380


$1,619,195 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1,173.33BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


28 Sep 2015 Project: Pg 1 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 4 
Drainage Improvement


$66,626,072 $47,328,905 1.41


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - A, 301 N WALKER AVE - A, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 366.04 $505,139 $1,380


$505,139 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


366.04BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - B, 301 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 1,216.75 $1,679,109 $1,380


$1,679,109 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1,216.75BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - C, 301 N WALKER AVE - C, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 2,165.71 $2,988,677 $1,380


$2,988,677 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


2,165.71BCR:


Version: 5.1


28 Sep 2015 Project: Pg 2 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 4 
Drainage Improvement


$66,626,072 $47,328,905 1.41


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - D, 301 N WALKER AVE - D, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 1,798.12 $2,481,408 $1,380


$2,481,408 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1,798.12BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - E, 301 N WALKER AVE - E, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 1,988.28 $2,743,828 $1,380


$2,743,828 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1,988.28BCR:


Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - F, 301 N WALKER AVE - F, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 917.16 $1,265,683 $1,380


$1,265,683 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


917.16BCR:


Version: 5.1


28 Sep 2015 Project: Pg 3 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 4 
Drainage Improvement


$66,626,072 $47,328,905 1.41


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 301 N WALKER AVE - G, 301 N WALKER AVE - G, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 833.25 $1,149,881 $1,380


$1,149,881 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


833.25BCR:


Copy Of Copy Of NW4th_Walker - 400 N WALKER AVE - B, 400 N WALKER AVE - B, OKLAHOMA CITY, Oklahoma, 
73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 2,709.75 $3,739,457 $1,380


$3,739,457 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


2,709.75BCR:


Copy Of Copy Of NW4th_Walker - 415 COUCH DR, 415 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 30,352.04 $41,885,812 $1,380


$41,885,812 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


30,352.04BCR:


Version: 5.1


28 Sep 2015 Project: Pg 4 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 4 
Drainage Improvement


$66,626,072 $47,328,905 1.41


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 428 DEAN A. MCGEE AVE - A, 428 DEAN A. MCGEE AVE - A, OKLAHOMA CITY, 
Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 0.07 $3,189,062 $47,309,585


$3,189,062 $47,309,585Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.07BCR:


Copy Of Copy Of NW4th_Walker - 435 N  WALKER AVE, 435 N  WALKER AVE, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 207.12 $285,824 $1,380


$285,824 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


207.12BCR:


Copy Of Copy Of NW4th_Walker - 501 COUCH DR, 501 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 695.24 $959,435 $1,380


$959,435 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


695.24BCR:


Version: 5.1


28 Sep 2015 Project: Pg 5 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 4 
Drainage Improvement


$66,626,072 $47,328,905 1.41


Martha Ortega 







Copy Of Copy Of NW4th_Walker - 511 100 COUCH DR, 511 100 COUCH DR, OKLAHOMA CITY, Oklahoma, 73102, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 954.15 $1,316,725 $1,380


$1,316,725 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


954.15BCR:


Copy Of Copy Of NW4th_Walker - 605 NW 10TH ST, 605 NW 10TH ST, OKLAHOMA CITY, Oklahoma, 73103, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


28 Sep 2015 Project: Pg 6 of 141


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC NW4th_Walker - Alt 4 
Drainage Improvement


$66,626,072 $47,328,905 1.41


Martha Ortega 
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Alternative 5 - Storm Sewer Improvements
without Upstream Detention
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Existing 100 Year Floodplain


") Current Flooding Complaints
") Historic Flooding Complaints


#* 2013 Flooding Confirmed







Downtown Upstream Stormwater Detention - Alternative 3
ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST


1 CLEARING AND GRUBBING LS 1 $150,000.00 $150,000.00
1 UNCLASSIFIED EXCAVATION CY 326000 $12.00 $3,912,000.00
2 TRENCH EXCAVATION CY 1000 $12.00 $12,000.00
3 36" RCP LF 200 $154.00 $30,800.00
4 48" RCP LF 100 $175.00 $17,500.00
5 66" RCP LF 366 $350.00 $128,100.00


10-84" RCP CL IV BORE & JACK AT I-40 LF 1200 $12,000.00 $14,400,000.00
6 2-10 X 8 RCB LF 1465 $2,667.00 $3,907,155.00
7 2-10 X 10 RCB LF 1750 $2,620.00 $4,585,000.00
8 12 X 6 RCB LF 415 $1,520.00 $630,800.00
9 12 X 8 RCB LF 2000 $1,650.00 $3,300,000.00
10 12 X 10 RCB LF 1500 $1,750.00 $2,625,000.00
11 3-12 X 12 RCB LF 6600 $5,600.00 $36,960,000.00
12 SPECIAL JB AT I-40 EA 2 $145,000.00 $290,000.00
13 TRENCH GRATE EA 20 $35,000.00 $700,000.00
14 CURB INLET REPLACEMENT EA 45 $2,500.00 $112,500.00
15 JUNCTION BOX EA 24 $15,000.00 $360,000.00
16 CONCRETE CURB AND GUTTER LF 4500 $25.00 $112,500.00
17 STANDARD BEDDING MATERIAL CY 22000 $30.00 $660,000.00
18 PAVEMENT REPLACEMENT SY 58000 $65.00 $3,770,000.00


Subtotal $76,663,355.00
25% Utility Reloc $19,165,838.75
Subtotal $95,829,193.75
25% Contingency $23,957,298.44
Total $119,786,492.19
Real Estate $16,335,000.00
Total $136,121,492.19


Project Delivery $15,124,610.24


Grand Total $151,246,102.43
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NE 7th Street at BNSF Railroad 


Alternative 1 – Status Quo:  


With no project to mitigate flooding, the Benefit Cost Ratio (BCR) is zero. The cost of the flood 


damages over a 50‐year period has a Present Worth of $6,952,448 and the cost of the flood 


damages over a 100‐year period has a present worth of $7,175,185. 


A FEMA BCA report was prepared for each of those properties for existing conditions to determine 


existing flood damages. Since there are no Post Project BCA’s, the total cost of the Status Quo 


alternative is $7,175,185 for a 100‐year “project life” and $6,952,448 for a 50‐year “project life”, 


using a 7% discount rate, in accordance with OMB Circular A‐94. 


For  the Status Quo alternative,  in 5 years statistically speaking, damages of $2,240,337 would 


occur. Similarly,  in 20 years, those damages would be $5,422,441 and  in 50 years, $6,952,448, 


based on the FEMA BCA calculations.  


If  this  proposal  is  not  implemented,  the  impact  on  the  community  as  a whole  is  negative, 


especially in terms damages loss of service and lower property values. Loss of business during the 


flood and during recovery periods is only insured by purchasing flood insurance, which has limits 


of  $500,000  for  building  losses  and  $500,000  for  personal  property  losses.  Environmental 


problems will persist, such as black mold, wood rot, and mosquitoes will persist. 


Alternative 2 – Capture the water west of the BNSF RR and divert to system east of the BNSF RR.  


Alternative 2 will provide improvements to capture the 2% (50‐year) storm flows. Its geographical 


boundary is shown in the NE 7th Street at BNSF Alternative 2 Figure. 


The project will divert the stormwater from the sump area on NE 7th St just west of the Railroad 


and take it under the railroad into a large storm sewer system on the east side, as shown in the 


NE 7th Street at BNSF Alternative 2 Figure. This area receives 25 acres of drainage area from the 


west and 13 acres of runoff from the north along the railroad. The area currently has a 24 inch 


pipe draining the 25 acres and a 2.3’ x 2.3’ RCB collecting all 38 acres and attempting take it south 


along the west side of the railroad, going under several buildings. Taking it east to the existing 6’ 


x 6’ RCB will relieve the flooding of 3 large commercial buildings. The pipe on the east side of the 


BNSF RR drains 78 acres but the majority of the area takes longer to reach this location allowing 


the water from the east to get  in and be downstream before the peak flow from the 78 acres 


reaches this location. The 6’ x6’ RCB is much lower in the ground allowing for pressure flow should 


that become necessary. 


The stormwater will be collected in trench drains and in the newer large inlets along the street, 


but will be conveyed  in a 60‐inch pipe to the confluence with a 54” RCP draining the 13 acres 


along the railroad. These will combine and will cross the BNSF RR in a 72‐inch RCP, constructed by 


boring and jacking under the railroad. 







The cost estimate for this project was prepared based on unit prices from recent construction 


projects  with  appropriate  budgets  for  items  to  be  determined  during  detailed  design.  The 


construction project  is estimated to cost $682,427 and  is detailed  in the NE 7th Street at BNSF 


Alternative 2 Table. Total costs associated with the project are $686,567. 


The total benefits  for this alternative  for a 50‐year project  life are $6,480,385. The FEMA BCA 


report is included in Attachment _______. For this project the BCR is 9.44. 


This project will be designed and constructed within a one‐year nine‐month time period. It can 


preceed the Edwards Elementary project and allow for both projects to be completed prior to 


9/30/15. 


 


The estimated useful life of the project is 50 years, which is the allowable project life in the FEMA 


BCA software. The average annual cost of the project was determined using a 7% discount rate, 


in accordance with OMB Circular A‐94. 


Alternative 3:  Acquire flooded properties 


This alternative considers voluntary acquisition of 3 flood‐prone buildings and demolition of 


existing buildings. The properties would be deed‐restricted for open space uses. Maintenance of 


the properties following demolition would be an on‐going cost for the City of Oklahoma City. 


The geographical location is shown on the NE 7th Street at BNSF Alternative 2 Figure. 


Cost estimates for acquisition of flooded properties was based on tax assessor market values 


plus the Acquisition/Relocation Cost Items listed in the NE 7th Street at BNSF Alternative 2 Table 


and total $3,630,346. The acquisition/relocation items are based on actual costs for a 38‐


buidling FEMA flooded properties acquisition project in Kingfisher, Oklahoma, two thirds of 


which were non‐residential, completed in 2015. 


The total benefits of for this alternative are $6,951,605. The FEMA BCA report is included in 


Attachment _______. For this project the BCR is 1.91. 


 







7th and BNRR Project Area 


Hydrology 


The existing basin draining to the area at the corner of NE 7th and the BNRR is fully urbanized and 


consists of primarily commercial landuse.  The basins drains to the west of BNRR on NW 7th Street 


where a 2’3”x2’3” box conveys water under the railroad to a stormwater system. The north side of 


NW 7th conveys water towards the south in a 24” pipe that follows the railroad along the west side.   


Water not conveyed through the pipes will pond in the area and eventually convey overland 


towards the south to NW 6th Street. The basins are shown in Figure 1.   


The SCS Curve Number method was utilized to compute the peak flows for multiple event 


frequencies.  The average Curve Number for both drainage area was calculated at 95. The basin size 


is shown on figure 1.   The peak flow rates for the area are shown in Table 1 below. 


Figure 1: Drainage Area 


 


 


Table 1: Peak Flowrates for each basin 


  10% Annual Chance 
(10‐Year) 


2% Annual Chance 
(50‐Year) 


1% Annual Chance 
(100‐Year) 


0.2% Annual Chance 
(500‐Year) 


S16  41.57  65.90  79.00  115.96 


S17  70.57  112.47  134.93  198.55 
 







Hydraulics 


Stormwater is conveyed to the area of NW 7th Street and BNRR from down NW 7th Street as well as 


along the Railroad. The stormwater pipe going under the railroad is undersized and does not have 


the capacity. The water ponds in the area and eventually overtops and start to convey southward 


along the local buildings.  


In order to determine the depths of the water in the area, the trunkline was studied to determine 


capacity under the railroad. All of the water in excess of those capacities was input into a 2D 


hydraulic model. The existing digital terrain model was utilized and the corresponding roughness 


coefficients were used to reflect the current land use. This model allows the low spots to fill up and 


determines the direction of flow for the overland portion.   


Figure 2 shows the results of the existing 1% annual chance (100‐year) analysis, with the darker 


colors representing deeper depths.  


Figure 2: 1% chance floodplain and depth grid 


 


 


 


An alternative analysis was performed to remove or at least minimize the flooding in the area.  The 


detailed descriptions of the alternatives are included in the XX section.  
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NE 7th at the BNSF Railroad
Drainage Improvements


Alternative 1 - Status Quo


Legend
Existing Storm Sewer
Surveyed Structures
Existing 100 Year Floodplain


") Current Flooding Complaints
") Historic Flooding Complaints
#* 2013 Flooding Confirmed







Comments:


Structure Summary For:


Project Summary:


Point of Contact:
Address: Oklahoma


 


Project Number: Disaster #:
Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


05 Oct 2015 Project: Pg 1 of 29
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC BNRR - Alt 1 Status Quo


$7,175,185 $ 0.00


Martha Ortega 







Copy Of BNRR - 2 NW 7TH ST (B), 2 NW 7TH ST (B), OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $725,186 $0


$725,186 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of BNRR - 7 NW 7TH ST (C), 7 NW 7TH ST (C), OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $6,123,038 $0


$6,123,038 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of BNRR - 9 NW 6TH ST (A), 9 NW 6TH ST (A), OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $326,961 $0


$326,961 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


05 Oct 2015 Project: Pg 2 of 29
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC BNRR - Alt 1 Status Quo


$7,175,185 $ 0.00


Martha Ortega 
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NE 7th at the BNSF Railroad
Drainage Improvements


Alternative 2 - Storm Sewer under BNRR Railroad


Legend
Proposed Storm Sewer


") Inlets / Trench Grates
!( Manholes / Junctions


Existing Storm Sewer


Surveyed Structures
") Current Flooding Complaints
") Historic Flooding Complaints
#* 2013 Flooding Confirmed


Construct 36" RCP


Construct 54" RCP


Construct 72" RCP







ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST


1 TRENCH EXCAVATION CY 1600 12.00$                              19,200.00$                     


2 36" RCP LF 282 154.00$                           43,428.00$                     


3 54" RCP LF 70 285.00$                           19,950.00$                     


4 60" RCP LF 100 350.00$                           35,000.00$                     


5 72" RCP CL V, BORE & JACK UNDER RR LF 70 1,300.00$                        91,000.00$                     


6 TRENCH GRATE EA 2 25,000.00$                      50,000.00$                     


7 AREA INLET, ADJACENT TO RR EA 1 4,500.00$                        4,500.00$                       


8 CURB INLET MODIFICATION EA 2 2,500.00$                        5,000.00$                       


9 JUNCTION BOX EA 4 15,000.00$                      60,000.00$                     


10 CONCRETE CURB AND GUTTER LF 220 25.00$                              5,500.00$                       


11 STANDARD BEDDING MATERIAL CY 900 30.00$                              27,000.00$                     


12 PAVEMENT REPLACEMENT & CURB BUMP OUT SY 500 65.00$                              32,500.00$                     


Subtotal 393,078.00$                  


25% Utility Relocation Contingency 98,269.50$                    


Subtotal 491,347.50$                  


25% Contingency 122,836.88$                  


Total 614,184.38$                 


Project Delivery 68,242.71$                    


Grand Total 682,427.08$                  


NE 7th St at BNSF Railroad ‐ Alternative 2







Comments:


Structure Summary For:


Project Summary:


Point of Contact:
Address: Oklahoma


 


Project Number: Disaster #:
Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


14 Oct 2015 Project: Pg 1 of 29


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC BNRR - Alt 2 Drainage 
Improvement


$6,480,385 $686,567 9.44


Martha Ortega 







Copy Of BNRR - 2 NW 7TH ST (B), 2 NW 7TH ST (B), OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 291.99 $402,945 $1,380


$402,945 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


291.99BCR:


Copy Of BNRR - 7 NW 7TH ST (C), 7 NW 7TH ST (C), OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 8.41 $5,753,873 $683,807


$5,753,873 $683,807Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


8.41BCR:


Copy Of BNRR - 9 NW 6TH ST (A), 9 NW 6TH ST (A), OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 234.47 $323,567 $1,380


$323,567 $1,380Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


234.47BCR:


Version: 5.1


14 Oct 2015 Project: Pg 2 of 29


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC BNRR - Alt 2 Drainage 
Improvement


$6,480,385 $686,567 9.44


Martha Ortega 
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Alternative 3 - Acquisition


Legend
Existing Storm Sewer
Existing 100 Year Floodplain
Acquisition Properties
Surveyed Structures


") Current Flooding Complaints
") Historic Flooding Complaints
#* 2013 Flooding Confirmed







Address Assessor's Value
Acquisition 


Services
Total Cost


2 NW 7th ST $640,750 $99,140 $739,890


7 NW 7th ST $306,676 $99,140 $405,816


9 NW 6th ST $2,385,500 $99,140 $2,484,640


SUBTOTAL $3,332,926 $297,420 $3,630,346


Total $3,630,346


NE 7th St at the BNSF Railroad Alternative 3







Comments:


Structure Summary For:


Project Summary:


Point of Contact:
Address: Oklahoma


 


Project Number: Disaster #:
Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


14 Oct 2015 Project: Pg 1 of 29
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC BNRR - Alt 3 Acquisition


$6,951,605 $3,634,627 1.91


Martha Ortega 







BNRR - 2 NW 7TH ST (B), 2 NW 7TH ST (B), OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.98 $725,186 $741,317


$725,186 $741,317Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.98BCR:


BNRR - 7 NW 7TH ST (C), 7 NW 7TH ST (C), OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 15.04 $6,123,038 $407,243


$6,123,038 $407,243Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


15.04BCR:


BNRR - 9 NW 6TH ST (A), 9 NW 6TH ST (A), OKLAHOMA CITY, Oklahoma, 73102, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.04 $103,381 $2,486,067


$103,381 $2,486,067Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.04BCR:


Version: 5.1


14 Oct 2015 Project: Pg 2 of 29
Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC BNRR - Alt 3 Acquisition


$6,951,605 $3,634,627 1.91


Martha Ortega 
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NW 4th & Shartel Ave. Project Area 


Alternative 1 – Status Quo:  


NW 4th and Shartel Ave. receives the overflow from 310 acres of runoff that first travels down  


NW 5th St. from Classen Blvd. as shown on the NW 4th from Classen to Shartel  Alternative 1 


Figure. This area is drained by a single 6’3” x 4’8” elliptical concrete pipe with an estimated 


capacity of 150 cubic feet per second (cfs). At NW 5th and Classen Blvd. intersection, the 2% (50‐


year) flow rate is 681 cfs and the 1% (100‐year) flow rate is 806 cfs.   


NW 5th St. spills to NW 4th at N. Francis Ave. and much more flow goes east and down N Shartel 


Ave. than is contained in the storm sewer. NW 4th between Classen Blvd. and N. Shartel Ave. is 


in a sump area that must get more than a foot deep before spilling south. It is drained by a 5’6” 


x 4’3” elliptical concrete pipe through NW 4th Street and then by a 10”6” x 7’ elliptical pipe 


through Shartel Ave. At the NW 4th St. and Shartel Ave. intersection the 2% (50‐year) over flow 


rate is 835 cfs and the 1% (100‐year) over flow rate is 1020 cfs.   


On both NW 4th and NW 5th Streets, as well as Classen Blvd, there are very few inlets. Those 


inlets that are in place are small and inefficient. This contributes a great deal to the flooding in 


the area. 


Several properties flood along NW 4th between Classen Blvd. and N. Shartel Ave. on a frequent 


basis. With no project to mitigate flooding, the Benefit Cost Ratio (BCR) is zero. The cost of the 


flood damages over a 50‐year period has a present worth of $10,363,128 and the cost of the 


flood damages over a 100‐year period has a present worth of $10,710,105. 


A FEMA BCA report was prepared for each of those properties for existing conditions to determine 


existing flood damages. Since there are no Post Project BCA’s, the total cost of the Status Quo 


alternative  is $10,710,105  for a 100‐year “project  life” and $10,363,128  for a 50‐year “project 


life”, using a 7% discount rate, in accordance with OMB Circular A‐94. 


For  the Status Quo alternative,  in 5 years statistically speaking, damages of $3,468,795 would 


occur. Similarly,  in 20 years, those damages would be $8,077,360 and  in 50 years$10,363,128, 


based on the FEMA BCA calculations.  


If  this  proposal  is  not  implemented,  the  impact  on  the  community  as  a whole  is  negative, 


especially in terms damages loss of service and lower property values. Loss of business during the 


flood and during recovery periods is only insured by purchasing flood insurance, which has limits 


of  $500,000  for  building  losses  and  $500,000  for  personal  property  losses.  Environmental 


problems will persist, such as black mold, wood rot, and mosquitoes will persist. 


Alternative 2 – Acquisition of flood‐prone properties  


Acquisition  of  flooded  properties  was  only  considered  in  a  cursory  manner.  The  acquired 


properties would have  to be demolished and maintained as open  space.  In  light of  the  large 


investment  that  the City has made  in  its downtown area and  the equally  large  return on  that 


investment, this is by inspection, not a viable alternative. 







 


 


Alternative 3 – Storm Sewer and Inlet improvements 


Alternative  3  will  provide  improvements  to  capture  the  1%  (100‐year)  storm  flows.  Its 


geographical boundary is shown in the NW 4th St from Classen Blvd to N Shartel Project Area – 


Alternative 3 Figure. 


This project will include providing a new 66” RCP through NW 5th Street from the intersection of 


NW 5th St. and N Western Ave. At the NW 5th Street and Classen Blvd. intersection, the pipe will 


be upsized to a 2‐10’ x 10’ and will extend east to Shartel Ave., then turn south at Shartel to NW 


4th Street. It then turns east and extends east to the NW 4th St and Lee Ave. intersection.  


This  proposed  alternative  replaces  all  the  existing  storm  sewer  system  through  NW  5th  St. 


between N Western Ave. and Shartel Ave and the existing system from NW 5th St. to NW 4th St. 


on Shartel. At the intersection of NW 4th St. and Shartel Ave., an estimated capacity of 360 cfs is 


assumed to flow south through existing 10’6” x 7’ elliptical pipe along Shartel Ave. The remaining 


water will flow into the intersection of NW 4th St. and N Lee Ave through proposed 2‐10’ x 10’ RCB 


and will continue south through N Lee Ave in the new system proposed in the NW 4th & Walker 


and  NW  10th  and  Dewey  Project.  Several  trench  inlets  will  be  placed  to  gather  all  of  the 


stormwater into the storm sewer system.  


The cost estimate for this project was prepared based on unit prices from recent construction 


projects  with  appropriate  budgets  for  items  to  be  determined  during  detailed  design.  The 


construction project  is  estimated  to  cost $10,799,480  and  is detailed  in  the NW 4th  St  from 


Classen Blvd to N Shartel Project Area – Alternative 3 Table. With the preset worth value of the 


maintenance and operations cost added, the total project cost is $10,813,279. 


The total benefits for this alternative for a 50‐year project life are $10,196,640. The FEMA BCA 


report is included in Attachment _______. For this project the BCR is 0.94. 


This project will be designed and constructed within a two‐year time period. 


The estimated useful life of the project is 50 years, which is the allowable project life in the FEMA 


BCA software. The average annual cost of the project was determined using a 7% discount rate, 


in accordance with OMB Circular A‐94. 
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Comments:


Structure Summary For:


Copy Of Copy Of Classen Shartel - 733 NW 4TH ST, 733 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $135,687 $0


$135,687 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Classen Shartel - 800 NW 4TH ST (A), 800 NW 4TH ST (A), OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $2,131,490 $0


$2,131,490 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:
Address: Oklahoma


 


Project Number: Disaster #:
Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


28 Sep 2015 Project: Pg 1 of 93


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo


$10,710,105 $ 0.00


Martha Ortega 







Copy Of Copy Of Classen Shartel - 819 NW 4TH ST, 819 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $215,640 $0


$215,640 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Classen Shartel - 820 NW 4TH ST (B), 820 NW 4TH ST (B), OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $5,275,764 $0


$5,275,764 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Classen Shartel - 821 NW 4TH ST, 821 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $586,708 $0


$586,708 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Classen Shartel - 825 NW 4TH ST, 825 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $91,559 $0


$91,559 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


28 Sep 2015 Project: Pg 2 of 93


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo


$10,710,105 $ 0.00


Martha Ortega 







Copy Of Copy Of Classen Shartel - 829 NW 4TH ST (B), 829 NW 4TH ST (B), OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,268,608 $0


$1,268,608 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Classen Shartel - 901 NW 4TH ST, 901 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $175,173 $0


$175,173 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Classen Shartel - 915 NW 4TH ST, 915 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $642,639 $0


$642,639 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Classen Shartel - 921 NW 4TH ST, 921 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $186,837 $0


$186,837 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


28 Sep 2015 Project: Pg 3 of 93


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo


$10,710,105 $ 0.00


Martha Ortega 







Comments:


Structure Summary For:


Copy Of Copy Of Copy Of Classen Shartel - 733 NW 4TH ST, 733 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $78,119 $0


$78,119 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Classen Shartel - 800 NW 4TH ST (A), 800 NW 4TH ST (A), OKLAHOMA CITY, Oklahoma, 
73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $611,769 $0


$611,769 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:
Address: Oklahoma


 


Project Number: Disaster #:
Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1.0


05 Oct 2015 Project: Pg 1 of 94


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo - 5-year Life


$3,468,795 $ 0.00


Martha Ortega 



jmeshek
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Copy Of Copy Of Copy Of Classen Shartel - 819 NW 4TH ST, 819 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $101,093 $0


$101,093 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Classen Shartel - 820 NW 4TH ST (B), 820 NW 4TH ST (B), OKLAHOMA CITY, Oklahoma, 
73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,594,928 $0


$1,594,928 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Classen Shartel - 821 NW 4TH ST, 821 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $207,718 $0


$207,718 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 2 of 94


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo - 5-year Life


$3,468,795 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Classen Shartel - 825 NW 4TH ST, 825 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $65,439 $0


$65,439 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Classen Shartel - 829 NW 4TH ST (B), 829 NW 4TH ST (B), OKLAHOMA CITY, Oklahoma, 
73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $403,658 $0


$403,658 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Classen Shartel - 901 NW 4TH ST, 901 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $89,465 $0


$89,465 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 3 of 94


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo - 5-year Life


$3,468,795 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Classen Shartel - 915 NW 4TH ST, 915 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $223,789 $0


$223,789 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Classen Shartel - 921 NW 4TH ST, 921 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $92,817 $0


$92,817 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 4 of 94


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo - 5-year Life


$3,468,795 $ 0.00


Martha Ortega 







Comments:


Structure Summary For:


Copy Of Copy Of Copy Of Copy Of Classen Shartel - 733 NW 4TH ST, 733 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 
73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $113,318 $0


$113,318 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Copy Of Classen Shartel - 800 NW 4TH ST (A), 800 NW 4TH ST (A), OKLAHOMA CITY, 
Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,580,678 $0


$1,580,678 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:
Address: Oklahoma


 


Project Number: Disaster #:
Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1.0


05 Oct 2015 Project: Pg 1 of 94


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo 20-year life


$8,077,360 $ 0.00


Martha Ortega 



jmeshek
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Copy Of Copy Of Copy Of Copy Of Classen Shartel - 819 NW 4TH ST, 819 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 
73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $172,678 $0


$172,678 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Copy Of Classen Shartel - 820 NW 4TH ST (B), 820 NW 4TH ST (B), OKLAHOMA CITY, 
Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $3,943,895 $0


$3,943,895 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Copy Of Classen Shartel - 821 NW 4TH ST, 821 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 
73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $448,172 $0


$448,172 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 2 of 94


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo 20-year life


$8,077,360 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Copy Of Classen Shartel - 825 NW 4TH ST, 825 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 
73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $80,555 $0


$80,555 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Copy Of Classen Shartel - 829 NW 4TH ST (B), 829 NW 4TH ST (B), OKLAHOMA CITY, 
Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $954,440 $0


$954,440 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Copy Of Classen Shartel - 901 NW 4TH ST, 901 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 
73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $142,634 $0


$142,634 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 3 of 94


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo 20-year life


$8,077,360 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Copy Of Classen Shartel - 915 NW 4TH ST, 915 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 
73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $489,697 $0


$489,697 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Copy Of Classen Shartel - 921 NW 4TH ST, 921 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 
73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $151,293 $0


$151,293 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 4 of 94


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo 20-year life


$8,077,360 $ 0.00


Martha Ortega 







Comments:


Structure Summary For:


Copy Of Copy Of Copy Of Classen Shartel - 733 NW 4TH ST, 733 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $130,699 $0


$130,699 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Classen Shartel - 800 NW 4TH ST (A), 800 NW 4TH ST (A), OKLAHOMA CITY, Oklahoma, 
73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $2,059,138 $0


$2,059,138 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:
Address: Oklahoma


 


Project Number: Disaster #:
Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1.0


05 Oct 2015 Project: Pg 1 of 94


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo 50-year life


$10,353,128 $ 0.00


Martha Ortega 



jmeshek

Highlight







Copy Of Copy Of Copy Of Classen Shartel - 819 NW 4TH ST, 819 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $208,027 $0


$208,027 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Classen Shartel - 820 NW 4TH ST (B), 820 NW 4TH ST (B), OKLAHOMA CITY, Oklahoma, 
73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $5,103,846 $0


$5,103,846 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Classen Shartel - 821 NW 4TH ST, 821 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $566,911 $0


$566,911 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 2 of 94


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo 50-year life


$10,353,128 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Classen Shartel - 825 NW 4TH ST, 825 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $88,019 $0


$88,019 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Classen Shartel - 829 NW 4TH ST (B), 829 NW 4TH ST (B), OKLAHOMA CITY, Oklahoma, 
73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,226,423 $0


$1,226,423 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Classen Shartel - 901 NW 4TH ST, 901 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $168,889 $0


$168,889 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 3 of 94


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo 50-year life


$10,353,128 $ 0.00


Martha Ortega 







Copy Of Copy Of Copy Of Classen Shartel - 915 NW 4TH ST, 915 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $621,006 $0


$621,006 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Copy Of Classen Shartel - 921 NW 4TH ST, 921 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $180,170 $0


$180,170 $0Benefits: Costs:
Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1.0


05 Oct 2015 Project: Pg 4 of 94


Total Benefits: Total Costs: BCR:
Project Number: Disaster #: Program: Agency:
State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 1 
Status Quo 50-year life


$10,353,128 $ 0.00


Martha Ortega 
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NW 4th from Classen to Shartel
Drainage Improvements


Alternative 2 - Acquisition


Legend
Existing Storm Sewer
Acquisition Properties
Surveyed Structures
Existing 100 Year Floodplain


") Current Flooding Complaints
") Historic Flooding Complaints
#* 2013 Flooding Confirmed







Address Assessor's Value Acquisition Services Total Cost


733 NW 4TH ST $246,687 $99,140 $345,827


800 NW 4TH ST $575,000 $99,140 $674,140


819 NW 4TH ST $30,000 $99,140 $129,140


820 NW 4TH ST $550,244 $99,140 $649,384


821 NW 4TH ST $70,480 $99,140 $169,620


825 NW 4TH ST $52,250 $99,140 $151,390


829 NW 4TH ST $115,750 $99,140 $214,890


901 NW 4TH ST $137,077 $99,140 $236,217


915 NW 4TH ST $154,880 $99,140 $254,020


921 NW 4TH ST $171,460 $99,140 $270,600


SUBTOTAL $2,103,828 $991,400 $3,095,228


Total $3,095,228


NW 4TH ST FROM CLASSEN BLVD TO N SHARTEL PROJECT AREA ‐ ALTERNATIVE 2







Comments:


Structure Summary For:


Copy Of Classen Shartel - 733 NW 4TH ST, 733 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.20 $70,229 $347,254


$70,229 $347,254Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.20BCR:


Copy Of Classen Shartel - 800 NW 4TH ST (A), 800 NW 4TH ST (A), OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 3.31 $2,237,995 $675,567


$2,237,995 $675,567Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


3.31BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


28 Sep 2015 Project: Pg 1 of 93


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 2 
Acquisition


$10,751,633 $3,109,498 3.46


Martha Ortega 



jmeshek
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Copy Of Classen Shartel - 819 NW 4TH ST, 819 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1.75 $227,906 $130,567


$227,906 $130,567Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1.75BCR:


Copy Of Classen Shartel - 820 NW 4TH ST (B), 820 NW 4TH ST (B), OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 8.24 $5,364,255 $650,811


$5,364,255 $650,811Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


8.24BCR:


Copy Of Classen Shartel - 821 NW 4TH ST, 821 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 3.50 $598,953 $171,047


$598,953 $171,047Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


3.50BCR:


Copy Of Classen Shartel - 825 NW 4TH ST, 825 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.23 $35,664 $152,817


$35,664 $152,817Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.23BCR:


Version: 5.1


28 Sep 2015 Project: Pg 2 of 93


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 2 
Acquisition


$10,751,633 $3,109,498 3.46


Martha Ortega 







Copy Of Classen Shartel - 829 NW 4TH ST (B), 829 NW 4TH ST (B), OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 5.95 $1,286,809 $216,317


$1,286,809 $216,317Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


5.95BCR:


Copy Of Classen Shartel - 901 NW 4TH ST, 901 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.50 $119,278 $237,644


$119,278 $237,644Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.50BCR:


Copy Of Classen Shartel - 915 NW 4TH ST, 915 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 2.66 $679,602 $255,447


$679,602 $255,447Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


2.66BCR:


Copy Of Classen Shartel - 921 NW 4TH ST, 921 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.48 $130,942 $272,027


$130,942 $272,027Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.48BCR:


Version: 5.1


28 Sep 2015 Project: Pg 3 of 93


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek & Associates


Oklahoma


OKC 4th Classen Shartel - Alt 2 
Acquisition


$10,751,633 $3,109,498 3.46


Martha Ortega 
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NW 4th from Classen to Shartel
Drainage Improvements


Alternative 3 - Storm Sewer and Inlet Improvements


Legend
Proposed Storm Sewer
Features
") Inlets
!( Manholes / Junctions


Trench Grates
Proposed Storm Sewer
Existing Storm Sewer


")
Current Flooding
Complaints


")
Historic Flooding
Complaints


#* 2013 Flooding Confirmed


o


Construct 66" RCP
Construct 2-10'x10' RCB


0 150
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NW 4TH ST FROM CLASSEN BLVD TO N SHARTEL PROJECT AREA - ALTERNATIVE 3
ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST


1 48 RCP LF 400 $260.00 $104,000.00
2 10' X 10' RCB LF 3360 $1,410.00 $4,737,600.00
3 TRENCH EXCAVATION CY 22500 $15.00 $337,500.00
4 JUNCTION BOX EA 10 $5,500.00 $55,000.00
5 CURB INLETS EA 24 $3,500.00 $84,000.00
6 TRENCH INLETS EA 8 $35,000.00 $280,000.00
7 STANDARD BEDDING MATERIAL CY 7500 $20.00 $150,000.00
8 CLSM CY 400 $250.00 $100,000.00
9 PAVEMENT REPLACEMENT SY 5600 $65.00 $364,000.00
10 SIDEWALK REPAIR SY 400 $12.00 $4,800.00
11 SODDING SY 1200 $3.00 $3,600.00


Subtotal $6,220,500.00
25% Utility Relocation $1,555,125.00
Subtotal $7,775,625.00
25% Contingency $1,943,906.25
Total $9,719,531.25


Project Delivery $1,079,947.92


Grand Total $10,799,479.17







Comments:


Structure Summary For:


Classen Shartel - 733 NW 4TH ST, 733 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 96.43 $133,068 $1,380


$133,068 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


96.43BCR:


Classen Shartel - 800 NW 4TH ST (A), 800 NW 4TH ST (A), OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 1,534.35 $2,117,401 $1,380


$2,117,401 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1,534.35BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


28 Sep 2015 Project: Pg 1 of 93


Total Benefits: Total Costs: BCR:
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Classen Shartel - 819 NW 4TH ST, 819 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 152.46 $210,395 $1,380


$210,395 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


152.46BCR:


Classen Shartel - 820 NW 4TH ST (B), 820 NW 4TH ST (B), OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 0.46 $4,994,424 $10,800,859


$4,994,424 $10,800,859Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.46BCR:


Classen Shartel - 821 NW 4TH ST, 821 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 412.52 $569,279 $1,380


$569,279 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


412.52BCR:


Classen Shartel - 825 NW 4TH ST, 825 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 65.50 $90,388 $1,380


$90,388 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


65.50BCR:
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Classen Shartel - 829 NW 4TH ST (B), 829 NW 4TH ST (B), OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 890.43 $1,228,791 $1,380


$1,228,791 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


890.43BCR:


Classen Shartel - 901 NW 4TH ST, 901 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 124.10 $171,257 $1,380


$171,257 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


124.10BCR:


Classen Shartel - 915 NW 4TH ST, 915 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 451.72 $623,374 $1,380


$623,374 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


451.72BCR:


Classen Shartel - 921 NW 4TH ST, 921 NW 4TH ST, OKLAHOMA CITY, Oklahoma, 73106, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 42.22 $58,263 $1,380


$58,263 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


42.22BCR:
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Edwards Elementary Project Area 


Alternative 1: Status Quo. 


Since nothing is being done to avoid future flooding damages, there are no benefits, only the 


cost of the flood damages. The Benefit Cost Ratio (BCR) is therefore zero. The cost of the flood 


damages over a 100‐year period has a present worth value of $3,656,508. 


A FEMA BCA report was prepared for each of those properties for existing conditions to 


determine existing flood damages. Since there are no Post Project BCA’s, the total cost of the 


Status Quo alternative is $3,656,508 for a 100‐year “project life” using a 7% discount rate, in 


accordance with OMB Circular A‐94. 


For the Status Quo alternative, in 5 years statistically speaking, damages of $2,305,366 would 


occur. Similarly, in 20 years, those damages would be $3,103,880 and in 50 years, $3,498,196, 


based on the FEMA BCA calculations.  


If this proposal is not implemented, the impact on the community as a whole is negative. 


Typically, frequently flooded neighborhoods become blighted due to the continual flood 


damage, especially in low to moderate income areas. With limited private funds to either 


purchase flood insurance or to make repairs when necessary, properties diminish in both value 


and livability. Environmental problems will persist, such as black mold, wood rot, and 


mosquitoes will persist. 


Alternative 2 ‐ Increase capacity of existing system through 1‐35: 


Alternative 2 will provide improvements to capture the 20% (50‐year) storm flows. Its 


geographical boundary is shown on the Edwards Elementary Project Area Alternative 2 Figure. 


The concrete‐lined channel that was constructed from the west end of the existing double 10' x 


3' RCB north for a distance of 356 feet in 1977 will be extended upstream 350 feet to 


approximately 1405 N. Page. The channel shape is 10 feet in width with 1:1 side slopes, 3 feet 


deep. 


A double 5' x 3' RCB will divert water from the concrete channel along the Katy Trail through the 


two vacant lots north of 1405 N. Page Ave. that are needed to provide a radius both from the 


channel and into the culvert under N. Page Ave. The double 5' x 3' RCB will continue south and 


tie into the existing double 10' x 3' RCB in front of the school in a junction box to equalize flow. 


An additional 10' x 3' RCB or a double 5' x 3' RCB will be constructed on the north side of the 


existing 10' x 3' RCB. The concrete channel east of NE Grand Blvd will be widened from a 17' 


bottom width to a 27' bottom wide. Two 60‐inch RCPs will be bored under 1‐35 on the south 


side of the existing 10' x 6' RCB in a more easterly direction in order to discharge into the natural 


stream. On the east side of 1‐35 the creek will be stabilized with a rip rap revetment for a  


 







The cost estimate for this project was prepared based on unit prices from recent construction 


projects with appropriate budgets for items to be determined during detailed design. The 


construction project is estimated to cost $4,730,911.46 and is detailed below: 


 


With maintenance and operation this total project cost is $4,279,900. 


The total benefits of for this alternative are $913,966. The FEMA BCA report is included in 


Attachment______.  For this project the BCR is 0.21. 


The estimated useful life of the project is 50 years, which is the allowable project life in the 


FEMA BCA software. The average annual cost of the project was determined using a 7% discount 


rate, in accordance with OMB Circular A‐94. 


Alternative 3: Divert water south 


Alternative 3 will provide improvements to capture the 20% (50‐year) storm flows. Its 


geographical boundaries are shown in the Edwards Elementary Project Area Alternative 3 


Figure. 


Edwards Elementary Alt. No. 2 ‐ Increase capacity of existing system  


ITEM  DESCRIPTION  UNIT  TOTAL  UNIT PRICE  TOTAL COST 


1  UNCLASSIFIED EXCAVATION  CY  5000  $12.00  $60,000.00 


2  SOLID SLAB SOD  SY  4500  $3.00  $13,500.00 


3  EROSION CONTROL  LS  1  $5,000.00  $5,000.00 


4  24" RIP RAP  TON  125  $50.00  $6,250.00 


5  24" RCP  LF  120  $94.00  $11,280.00 


6  60" RCP BORE & JACK  LF  750  $650.00  $487,500.00 


7  10 X 3 Precast CIP RCB  LF  1620  $1,080.00  $1,749,600.00 


8  2‐60" HDWL  EA  2  $15,000.00  $30,000.00 


9  CONC. CHANNEL EXTENSION  LF  350  $555.00  $194,250.00 


10  OUTLET STRUCTURE  EA  1  $12,000.00  $12,000.00 


11  CURB INLET  EA  6  $3,500.00  $21,000.00 


12  JUNCTION BOX  EA  4  $8,500.00  $34,000.00 


13  CHANNEL WIDENING  LF  175  $225.00  $39,375.00 


14  TRAFFIC CONTROL  LS  1  $6,000.00  $6,000.00 


15  PAVEMENT REPLACEMENT  SY  850  $65.00  $55,250.00 


                 


            Subtotal  $2,725,005.00 


   25% Utility Relocation           $681,251.25 


            Subtotal  $3,406,256.25 


   25% Contingency          $851,564.06 


            Total  $4,257,820.31 


   Project Delivery  $473,091.15 


   Grand Total  $4,730,911.46 







Similar to Alternative 2, the concrete‐lined channel that was constructed from the west end of 


the existing double 10' x 3' RCB north fora distance of 356 feet in 1977 will be extended 


upstream 350 feet to approximately 1405 N. Page. The channel shape is 10 feet in width with 


1:1 side slopes, 3 feet deep. 


A double 5' x 3' RCB will divert water from the concrete channel along the Katy Trail through the 


two vacant lots north of 1405 N. Page Ave. that are needed to provide a radius both from the 


channel and into the culvert under N. Page Ave. The double 5' x 3' RCB will continue south and 


tie into the existing double 10' x 3' RCB in front of the school in a junction box to equalize flow. 


The conditions downstream will remain the same. 


At the south end of the existing concrete channel, a double 5' x 3' RCB will capture the 


remainder of the water in the channel and take it south along the east side of the Katy Trail to 


NE 10th Street. At this location the double 5' x 3' RCB will move to the west side of the Katy Trail 


and discharge into the earthen channel between the Katy Trail and the City Golf Course. The 


channel will be stabilized for approximately 50 feet downstream. 


The estimated useful life of the project is 50 years, which is the allowable project life in the 


FEMA BCA software. The average annual cost of the project was determined using a 7% discount 


rate, in accordance with OMB Circular A‐94. 


The cost estimate for this project was prepared based on unit prices from recent construction 


projects with appropriate budgets for items to be determined during detailed design. The 


construction project is estimated to cost $3,069,479 and is detailed below: 


Edwards Elementary Alt. No.3 - Divert water south to golf course
ITE
M DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST 
1 UNCLASSIFIED EXCAVATION CY 11000 $12.00 $132,000.00
2 SOLID SLAB SOD SY 8000 $3.00 $24,000.00
3 EROSION CONTROL LS 1 $50,000.00 $50,000.00
4 24" RCP LF 80 $94.00 $7,520.00
5 5 X 3 Precast RCB LF 3150 $375.00 $1,181,250.00
6 EXTEND CONCRETE CHANNEL LF 350 $555.00 $194,250.00
7 INLET STRUCTURE LS 1 $12,000.00 $12,000.00
8 OUTLET STRUCTURE EA 1 $12,000.00 $12,000.00
9 AREA INLET EA 2 $3,500.00 $7,000.00
10 JUNCTION BOX EA 3 $6,000.00 $18,000.00
11 PAVEMENT REPLACEMENT SY 2000 $65.00 $130,000.00


        Subtotal $1,768,020.00
   25% Utility Relocation Contingency $442,005.00
        Subtotal $2,210,025.00
   25% Contingency $552,506.25
        Total $2,762,531.25
  Project Delivery $306,947.92
        Grand Total $3,069,479.17







 


With maintenance and operation, the total project cost is $3,090,179. 


The total benefits of for this alternative are $763,292. The FEMA BCA report is included in 


Attachment ________. For this project the BCR is 0.25. 


Alternative 4: Purchase flooded properties and flood‐proof Edwards Elementary School. 


This alternative considers voluntary acquisition of flood‐prone properties and demolition of 


existing buildings, as well as flood‐proofing the existing elementary school. The properties 


would be deed‐restricted for open space uses. Maintenance of the properties following 


demolition would be an on‐going cost for the City of Oklahoma City. 


The school would be floodproofed with an exterior structural wainscot for a height of 2 feet. 


Door dams would be provided at the school entrances. 


Cost estimates for acquisition of flooded properties were based on tax assessor market values 


plus the Acquisition/Relocation Cost Items listed in Table______. These are based on actual 


costs for a 38‐buiidling FEMA flooded properties acquisition project in Kingfisher, Oklahoma, 


two thirds of which were non‐residential, completed in 2015. 


The cost estimate for purchasing the buildings in the neighborhood that flood is detailed below: 


Edwards Elementary Alt. 4 ‐ Acquisition and School Floodproofing 


Address  Assessor's Value  Acquisition Services  Total Cost 


1135 NE GRAND BLVD  $27,613   $78,015   $105,628  


1139 NE GRAND BLVD  $36,332   $78,015   $114,347  


1143 NE GRAND BLVD  $24,055   $78,015   $102,070  


1147 NE GRAND BLVD  $57,590   $78,015   $135,605  


1129 N PAGE AVE  $35,738   $78,015   $113,753  


1133 N PAGE AVE  $25,569   $78,015   $103,584  


1149 N PAGE AVE  $20,532   $78,015   $98,547  


1201 N PAGE AVE  $25,156   $78,015   $103,171  


1217 N PAGE AVE  $13,961   $78,015   $91,976  


1301 N PAGE AVE  $23,827   $78,015   $101,842  


1309 N PAGE AVE  $18,754   $78,015   $96,769  


1315 N PAGE AVE  $24,327   $78,015   $102,342  


1321 N PAGE AVE  $25,902   $78,015   $103,917  


1323 N PAGE AVE  $47,037   $78,015   $125,052  


1325 N PAGE AVE  $19,046   $78,015   $97,061  







Edwards Elementary Alt. 4 ‐ Acquisition and School Floodproofing 


Address  Assessor's Value  Acquisition Services  Total Cost 


1405 N PAGE AVE  $19,752   $78,015   $97,767  


2501 NE 12TH ST  $32,811   $91,750   $124,561  


SUBTOTAL  $445,191   $1,339,990   $1,817,992  
 


The cost estimate for flood‐ proofing Edwards Elementary School is $2,438,481, detailed below: 


 Edwards Elementary Alt. No. 4 Flood Proofing   


ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST 


1 COMPOSITE TREATMENT WRAP SF 2700 $58.00 $156,600.00


2 SOLID SLAB SOD SY 350 $3.00 $1,050.00


3 UTILITY RELOCATIONS LS 1 $5,000.00 $5,000.00


4 DOOR DAMS EA 10 $1,000.00 $10,000.00


5 REM & REPL SIDEWALK SY 300 $120.00 $36,000.00


6 STUCCO TREATMENT SF 2700 $12.00 $32,400.00


        Subtotal $241,050.00


  25% Utility Relocation   $60,262.50


        Subtotal $301,312.50


  25% Contingency   $75,328.13


        Total $376,640.63


  Total Cost Acquisition and Floodproofing    $2,194,632.63
  Project Delivery $243,848.07
  Grand Total $2,438,480.69
 


With maintenance and operation the total cost of this project is $2,450,170. The estimated 


useful life of the project for the acquisitions is 100 years, while the estimated useful life of the 


project for the flood‐proofing is 25 years. 


The total benefits of for this alternative are $924,406. The FEMA BCA report is included in 


Attachment________. For this project the BCR is 0.38. 


Alternative 5 ‐ Recommended Plan – Purchase properties to construct a stormwater detention 


facility. 


This alternative will provide improvements to detain stormwater and release it slowly enough 


for the downstream system to pass the 50‐year flow rate in the system. Its geographical 


boundaries are shown in the Edwards Elementary Project Area Alternative 5 Figure.  


The stormwater detention facility will be placed as shown at the interface between the steep 


ground slope and the flat areas at the bottom. The outlet structure will drain into the existing 


concrete lined channel upstream from the existing double 10’ by 3’ RCB. The junction between 







the channel and the double 10’ x 3’ RCB will be constructed to replace the abrupt 90o bend just 


north of the school building. The pond will require the purchase of 17 residences. The junction 


structure will require the purchase of one residence, for a total of 18. 


The estimated useful life of the project is 50 years, which is the allowable project life in the 


FEMA BCA software. The average annual cost of the project was determined using a 7% discount 


rate, in accordance with OMB Circular A‐94. 


The cost estimate for this project was prepared based on unit prices from recent construction 


projects with appropriate budgets for items to be determined during detailed design. The 


construction project is estimated to cost $3,915,815 and is detailed in the Edwards Elementary 


Project Area Alternative 5 Table. With maintenance and operation the total cost of the project is 


$3,933,756. 


The total benefits for this alternative are $1,473,262. The FEMA BCA report is included in 


Attachment _______ For this project the BCR is 0.37. 


This activity will be designed and constructed within a two‐year time period as shown on the 


schedule. The project can follow the NE 7th at BNSF RR project and still be constructed prior to 


9/30/19. 
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Edwards Elementary Project Area 


Hydrology 


The existing basin draining to 


Edwards Elementary is fully 


urbanized and consists primarily 


residential landuse.  Basin E1, the 


162 acre basin, generally drains to 


the south and is conveyed in a 


channel along the east side of an 


abandoned railroad which is now 


used for a pedestrian/bike trail.  This 


natural channel changes to a 


trapezoidal concrete channel 


approximately 400 feet north of 


Edwards Elementary. Drainage area 


E2 is a 9.9 acre that drains to North 


Page Avenue. Drainage area E3 is 


the additional area downstream of 


E1 and E2 that drains to the RCB 


going under the highway. Drainage 


areas shown on Figure 1. 


At Edwards elementary, the flowrate 


is the combination of E1 and E2. The 


flowrate under the highway is the 


combination of all 3 drainage areas. 


The SCS Curve Number method was utilized to compute the peak flows for multiple event 


frequencies.  The average Curve Number for the basins is 87.   The peak flow rates for the area 


draining to the school are shown in the table below.  


 


  10% Annual Chance 
(10‐Year) 


2% Annual Chance 
(50‐Year) 


1% Annual Chance 
(100‐Year) 


0.2% Annual Chance 
(500‐Year) 


E1  383.0  580.8  670.0  891.8 


E2  63.3  94.5  108.2  140.7 


E3  198.5  295.6  339.1  442.5 


 


Hydraulics 


The existing conveyance system around Edwards Elementary consists of a natural channel, 


engineered channel, and reinforced concrete boxes.  There is a natural channel along the east side 


of the trail that conveys water to the south.  Approximately 400 feet north of the school the 


channel changes to a concrete lined trapezoidal channel.  Just north of the school the channel ends 


Edwards Elementary 


Figure 1: Drainage Area


Table 2: Peak Flowrates at each location







and there are two 10’x3’ RCB’s that convey water to the east toward the box culvert under Highway 


I‐35. 


The channels and box culverts are undersized which allows water to overflow the channel.  The 


water impacts homes along the channel.  It also drains down the roadways and as it heads towards 


Edwards Elementary, the terrain flattens out and allows the water to pond in the area north of the 


school and flood the school. 


In order to determine the depths of the water in the area, the channel was analyzed to determine 


the capacity of the channel.  Also the double 10’x3’ RCB was analyzed for max conveyance.  All of 


the water in excess of those capacities was input into a 2D hydraulic model.  The existing digital 


terrain model was utilized and the corresponding roughness coefficients were used to reflect the 


current land use.  This model allows the low spots to fill up and determines the direction of flow for 


the overland portion.   


The figure shows the results of the existing 2% annual chance (50‐year) analysis, with the darker 


colors representing deeper depths.  


An alternative analysis was performed to remove or at least minimize the flooding in the area.  The 


detailed descriptions of the alternatives are included in the Project Description. 







Comments:


Structure Summary For:


Copy Of Edwards Alt1 - 1123 NE GRAND BLVD, 1123 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,757,760 $0


$1,757,760 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1129 N PAGE AVE, 1129 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $49,985 $0


$49,985 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek and Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


27 Sep 2015 Project: Pg 1 of 279


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo


$3,656,508 $ 0.00


Martha Ortega 







Copy Of Edwards Alt1 - 1133 N PAGE AVE, 1133 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $50,438 $0


$50,438 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1135 NE GRAND BLVD, 1135 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $29,693 $0


$29,693 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1137 N PAGE AVE, 1137 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $82,307 $0


$82,307 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 2 of 279


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo


$3,656,508 $ 0.00


Martha Ortega 







Copy Of Edwards Alt1 - 1139 NE GRAND BLVD, 1139 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $130,556 $0


$130,556 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1143 N PAGE AVE, 1143 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $155,485 $0


$155,485 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1143 NE GRAND BLVD, 1143 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $82,588 $0


$82,588 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 3 of 279


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo


$3,656,508 $ 0.00


Martha Ortega 







Copy Of Edwards Alt1 - 1145 N PAGE AVE, 1145 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $153,796 $0


$153,796 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1147 NE GRAND BLVD, 1147 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $301,990 $0


$301,990 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1149 N PAGE AVE, 1149 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $85,914 $0


$85,914 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1201 N PAGE AVE, 1201 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $92,090 $0


$92,090 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 4 of 279


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo


$3,656,508 $ 0.00


Martha Ortega 







Copy Of Edwards Alt1 - 1213 N PAGE AVE, 1213 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $72,623 $0


$72,623 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1217 N PAGE AVE, 1217 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $58,905 $0


$58,905 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1225 N PAGE AVE, 1225 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $52,842 $0


$52,842 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1301 N PAGE AVE, 1301 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $77,127 $0


$77,127 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 5 of 279


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo


$3,656,508 $ 0.00


Martha Ortega 







Copy Of Edwards Alt1 - 1309 N PAGE AVE, 1309 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1311 N PAGE AVE, 1311 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $51,065 $0


$51,065 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1315 N PAGE AVE, 1315 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $54,693 $0


$54,693 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1319 N PAGE AVE, 1319 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 6 of 279


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo


$3,656,508 $ 0.00


Martha Ortega 







Copy Of Edwards Alt1 - 1323 N PAGE AVE, 1323 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1325 N PAGE AVE, 1325 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 1405 N PAGE AVE, 1405 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 2500 NE 11TH ST, 2500 NE 11TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $65,332 $0


$65,332 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 7 of 279


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo


$3,656,508 $ 0.00


Martha Ortega 







Copy Of Edwards Alt1 - 2500 NE 13TH ST, 2500 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 2501 NE 12TH ST, 2501 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $189,587 $0


$189,587 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 2501 NE 13TH ST, 2501 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $61,732 $0


$61,732 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 2504 NE 12TH ST, 2504 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 8 of 279


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo


$3,656,508 $ 0.00


Martha Ortega 







Copy Of Edwards Alt1 - 2508 NE 12TH ST, 2508 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt1 - 2514 NE 12TH ST, 2514 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


27 Sep 2015 Project: Pg 9 of 279


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo


$3,656,508 $ 0.00


Martha Ortega 







Comments:


Structure Summary For:


Copy Of Copy Of Edwards Alt1 - 1123 NE GRAND BLVD, 1123 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,412,774 $0


$1,412,774 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1129 N PAGE AVE, 1129 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $33,075 $0


$33,075 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek and Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


29 Sep 2015 Project: Pg 1 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(5YR)


$2,305,366 $ 0.00


Martha Ortega 
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Copy Of Copy Of Edwards Alt1 - 1133 N PAGE AVE, 1133 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $33,205 $0


$33,205 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1135 NE GRAND BLVD, 1135 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1137 N PAGE AVE, 1137 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $42,363 $0


$42,363 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 2 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(5YR)


$2,305,366 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1139 NE GRAND BLVD, 1139 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $56,227 $0


$56,227 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1143 N PAGE AVE, 1143 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $63,390 $0


$63,390 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1143 NE GRAND BLVD, 1143 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $42,443 $0


$42,443 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 3 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(5YR)


$2,305,366 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1145 N PAGE AVE, 1145 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $62,904 $0


$62,904 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1147 NE GRAND BLVD, 1147 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $105,487 $0


$105,487 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1149 N PAGE AVE, 1149 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $43,399 $0


$43,399 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 4 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(5YR)


$2,305,366 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1201 N PAGE AVE, 1201 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $45,174 $0


$45,174 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1213 N PAGE AVE, 1213 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $39,580 $0


$39,580 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1217 N PAGE AVE, 1217 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $35,638 $0


$35,638 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 5 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(5YR)


$2,305,366 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1225 N PAGE AVE, 1225 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $33,896 $0


$33,896 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1301 N PAGE AVE, 1301 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $40,874 $0


$40,874 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1309 N PAGE AVE, 1309 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 6 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(5YR)


$2,305,366 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1311 N PAGE AVE, 1311 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $33,385 $0


$33,385 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1315 N PAGE AVE, 1315 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $34,428 $0


$34,428 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1319 N PAGE AVE, 1319 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 7 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(5YR)


$2,305,366 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1323 N PAGE AVE, 1323 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1325 N PAGE AVE, 1325 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1405 N PAGE AVE, 1405 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 8 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(5YR)


$2,305,366 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 2500 NE 11TH ST, 2500 NE 11TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $37,485 $0


$37,485 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2500 NE 13TH ST, 2500 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2501 NE 12TH ST, 2501 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $73,189 $0


$73,189 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2501 NE 13TH ST, 2501 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $36,450 $0


$36,450 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 9 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(5YR)


$2,305,366 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 2504 NE 12TH ST, 2504 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2508 NE 12TH ST, 2508 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2514 NE 12TH ST, 2514 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 10 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(5YR)


$2,305,366 $ 0.00


Martha Ortega 







Comments:


Structure Summary For:


Copy Of Copy Of Edwards Alt1 - 1123 NE GRAND BLVD, 1123 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,617,441 $0


$1,617,441 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1129 N PAGE AVE, 1129 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $42,310 $0


$42,310 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek and Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


29 Sep 2015 Project: Pg 1 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(20YR)


$3,103,880 $ 0.00


Martha Ortega 
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Copy Of Copy Of Edwards Alt1 - 1133 N PAGE AVE, 1133 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $42,646 $0


$42,646 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1135 NE GRAND BLVD, 1135 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1137 N PAGE AVE, 1137 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $66,307 $0


$66,307 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 2 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(20YR)


$3,103,880 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1139 NE GRAND BLVD, 1139 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $102,129 $0


$102,129 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1143 N PAGE AVE, 1143 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $120,637 $0


$120,637 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1143 NE GRAND BLVD, 1143 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $66,516 $0


$66,516 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 3 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(20YR)


$3,103,880 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1145 N PAGE AVE, 1145 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $119,383 $0


$119,383 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1147 NE GRAND BLVD, 1147 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $229,407 $0


$229,407 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1149 N PAGE AVE, 1149 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $68,985 $0


$68,985 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 4 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(20YR)


$3,103,880 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1201 N PAGE AVE, 1201 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $73,570 $0


$73,570 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1213 N PAGE AVE, 1213 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $59,117 $0


$59,117 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1217 N PAGE AVE, 1217 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $48,932 $0


$48,932 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 5 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(20YR)


$3,103,880 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1225 N PAGE AVE, 1225 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $44,431 $0


$44,431 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1301 N PAGE AVE, 1301 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $62,461 $0


$62,461 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1309 N PAGE AVE, 1309 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 6 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(20YR)


$3,103,880 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1311 N PAGE AVE, 1311 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $43,112 $0


$43,112 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1315 N PAGE AVE, 1315 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $45,805 $0


$45,805 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1319 N PAGE AVE, 1319 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 7 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(20YR)


$3,103,880 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1323 N PAGE AVE, 1323 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1325 N PAGE AVE, 1325 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1405 N PAGE AVE, 1405 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 8 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(20YR)


$3,103,880 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 2500 NE 11TH ST, 2500 NE 11TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $53,704 $0


$53,704 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2500 NE 13TH ST, 2500 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2501 NE 12TH ST, 2501 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $145,956 $0


$145,956 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2501 NE 13TH ST, 2501 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $51,031 $0


$51,031 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 9 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(20YR)


$3,103,880 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 2504 NE 12TH ST, 2504 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2508 NE 12TH ST, 2508 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2514 NE 12TH ST, 2514 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 10 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(20YR)


$3,103,880 $ 0.00


Martha Ortega 







Comments:


Structure Summary For:


Copy Of Copy Of Edwards Alt1 - 1123 NE GRAND BLVD, 1123 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $1,718,508 $0


$1,718,508 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1129 N PAGE AVE, 1129 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $46,870 $0


$46,870 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek and Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


29 Sep 2015 Project: Pg 1 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(50YR)


$3,498,196 $ 0.00


Martha Ortega 
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Copy Of Copy Of Edwards Alt1 - 1133 N PAGE AVE, 1133 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $47,308 $0


$47,308 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1135 NE GRAND BLVD, 1135 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1137 N PAGE AVE, 1137 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $78,131 $0


$78,131 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 2 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(50YR)


$3,498,196 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1139 NE GRAND BLVD, 1139 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $124,796 $0


$124,796 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1143 N PAGE AVE, 1143 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $148,906 $0


$148,906 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1143 NE GRAND BLVD, 1143 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $78,403 $0


$78,403 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 3 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(50YR)


$3,498,196 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1145 N PAGE AVE, 1145 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $147,273 $0


$147,273 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1147 NE GRAND BLVD, 1147 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $290,601 $0


$290,601 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1149 N PAGE AVE, 1149 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $81,619 $0


$81,619 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 4 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(50YR)


$3,498,196 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1201 N PAGE AVE, 1201 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $87,593 $0


$87,593 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1213 N PAGE AVE, 1213 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $68,765 $0


$68,765 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1217 N PAGE AVE, 1217 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $55,497 $0


$55,497 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 5 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(50YR)


$3,498,196 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1225 N PAGE AVE, 1225 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $49,633 $0


$49,633 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1301 N PAGE AVE, 1301 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $73,121 $0


$73,121 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1309 N PAGE AVE, 1309 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 6 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(50YR)


$3,498,196 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1311 N PAGE AVE, 1311 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $47,915 $0


$47,915 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1315 N PAGE AVE, 1315 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $51,424 $0


$51,424 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1319 N PAGE AVE, 1319 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 7 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(50YR)


$3,498,196 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 1323 N PAGE AVE, 1323 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1325 N PAGE AVE, 1325 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 1405 N PAGE AVE, 1405 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 8 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(50YR)


$3,498,196 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 2500 NE 11TH ST, 2500 NE 11TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $61,713 $0


$61,713 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2500 NE 13TH ST, 2500 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2501 NE 12TH ST, 2501 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $181,889 $0


$181,889 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2501 NE 13TH ST, 2501 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $58,231 $0


$58,231 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 9 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(50YR)


$3,498,196 $ 0.00


Martha Ortega 







Copy Of Copy Of Edwards Alt1 - 2504 NE 12TH ST, 2504 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2508 NE 12TH ST, 2508 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of Edwards Alt1 - 2514 NE 12TH ST, 2514 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $0


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 10 of 280


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 1 Status Quo
(50YR)


$3,498,196 $ 0.00


Martha Ortega 
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Comments:


Structure Summary For:


Edwards Alt2 - 1123 NE GRAND BLVD, 1123 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 0.03 $138,404 $4,259,200


$138,404 $4,259,200Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.03BCR:


Edwards Alt2 - 1129 N PAGE AVE, 1129 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 23.29 $32,142 $1,380


$32,142 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


23.29BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek and Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


28 Sep 2015 Project: Pg 1 of 151


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 2 Drainage I35


$913,996 $4,279,900 0.21


Martha Ortega 
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Edwards Alt2 - 1133 N PAGE AVE, 1133 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.53 $29,717 $1,380


$29,717 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.53BCR:


Edwards Alt2 - 1135 NE GRAND BLVD, 1135 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.46 $29,612 $1,380


$29,612 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.46BCR:


Edwards Alt2 - 1137 N PAGE AVE, 1137 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 36.78 $50,754 $1,380


$50,754 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


36.78BCR:


Edwards Alt2 - 1139 NE GRAND BLVD, 1139 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 79.21 $109,315 $1,380


$109,315 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


79.21BCR:


Version: 5.1


28 Sep 2015 Project: Pg 2 of 151


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 2 Drainage I35


$913,996 $4,279,900 0.21


Martha Ortega 







Edwards Alt2 - 1143 N PAGE AVE, 1143 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 23.40 $32,294 $1,380


$32,294 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


23.40BCR:


Edwards Alt2 - 1143 NE GRAND BLVD, 1143 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 45.59 $62,921 $1,380


$62,921 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


45.59BCR:


Edwards Alt2 - 1145 N PAGE AVE, 1145 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 62.61 $86,401 $1,380


$86,401 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


62.61BCR:


Edwards Alt2 - 1147 NE GRAND BLVD, 1147 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 89.16 $123,047 $1,380


$123,047 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


89.16BCR:


Version: 5.1


28 Sep 2015 Project: Pg 3 of 151


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 2 Drainage I35


$913,996 $4,279,900 0.21


Martha Ortega 







Edwards Alt2 - 1149 N PAGE AVE, 1149 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 24.15 $33,321 $1,380


$33,321 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


24.15BCR:


Edwards Alt2 - 1201 N PAGE AVE, 1201 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 28.03 $38,684 $1,380


$38,684 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


28.03BCR:


Edwards Alt2 - 1213 N PAGE AVE, 1213 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 35.16 $48,521 $1,380


$48,521 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


35.16BCR:


Edwards Alt2 - 1217 N PAGE AVE, 1217 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


28 Sep 2015 Project: Pg 4 of 151


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 2 Drainage I35


$913,996 $4,279,900 0.21


Martha Ortega 







Edwards Alt2 - 1225 N PAGE AVE, 1225 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt2 - 1301 N PAGE AVE, 1301 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 28.29 $39,035 $1,380


$39,035 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


28.29BCR:


Edwards Alt2 - 1309 N PAGE AVE, 1309 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt2 - 1311 N PAGE AVE, 1311 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt2 - 1315 N PAGE AVE, 1315 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt2 - 1319 N PAGE AVE, 1319 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


28 Sep 2015 Project: Pg 5 of 151


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 2 Drainage I35


$913,996 $4,279,900 0.21


Martha Ortega 







Edwards Alt2 - 1323 N PAGE AVE, 1323 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt2 - 1325 N PAGE AVE, 1325 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt2 - 1405 N PAGE AVE, 1405 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt2 - 2500 NE 11TH ST, 2500 NE 11TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.65 $29,880 $1,380


$29,880 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.65BCR:


Edwards Alt2 - 2500 NE 13TH ST, 2500 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt2 - 2501 NE 12TH ST, 2501 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


28 Sep 2015 Project: Pg 6 of 151


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 2 Drainage I35


$913,996 $4,279,900 0.21


Martha Ortega 







Edwards Alt2 - 2501 NE 13TH ST, 2501 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.70 $29,948 $1,380


$29,948 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.70BCR:


Edwards Alt2 - 2504 NE 12TH ST, 2504 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt2 - 2508 NE 12TH ST, 2508 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt2 - 2514 NE 12TH ST, 2514 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


28 Sep 2015 Project: Pg 7 of 151


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 2 Drainage I35


$913,996 $4,279,900 0.21


Martha Ortega 
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Comments:


Structure Summary For:


Copy Of Edwards Alt2 - 1123 NE GRAND BLVD, 1123 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 0.12 $378,274 $3,070,859


$378,274 $3,070,859Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.12BCR:


Copy Of Edwards Alt2 - 1129 N PAGE AVE, 1129 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.03 $29,020 $1,380


$29,020 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.03BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek and Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


29 Sep 2015 Project: Pg 1 of 142


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 3 Drainage Golf
Course


$763,292 $3,090,179 0.25


Martha Ortega 



jmeshek

Highlight



jmeshek

Highlight







Copy Of Edwards Alt2 - 1133 N PAGE AVE, 1133 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.57 $29,767 $1,380


$29,767 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.57BCR:


Copy Of Edwards Alt2 - 1135 NE GRAND BLVD, 1135 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.46 $29,612 $1,380


$29,612 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.46BCR:


Copy Of Edwards Alt2 - 1137 N PAGE AVE, 1137 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 20.72 $28,587 $1,380


$28,587 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


20.72BCR:


Copy Of Edwards Alt2 - 1139 NE GRAND BLVD, 1139 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 2 of 142


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 3 Drainage Golf
Course


$763,292 $3,090,179 0.25


Martha Ortega 







Copy Of Edwards Alt2 - 1143 N PAGE AVE, 1143 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.48 $29,649 $1,380


$29,649 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.48BCR:


Copy Of Edwards Alt2 - 1143 NE GRAND BLVD, 1143 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt2 - 1145 N PAGE AVE, 1145 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 0.52 $724 $1,380


$724 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.52BCR:


Copy Of Edwards Alt2 - 1147 NE GRAND BLVD, 1147 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 3 of 142


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 3 Drainage Golf
Course


$763,292 $3,090,179 0.25


Martha Ortega 







Copy Of Edwards Alt2 - 1149 N PAGE AVE, 1149 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.72 $29,979 $1,380


$29,979 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.72BCR:


Copy Of Edwards Alt2 - 1201 N PAGE AVE, 1201 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.46 $29,612 $1,380


$29,612 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.46BCR:


Copy Of Edwards Alt2 - 1213 N PAGE AVE, 1213 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.46 $29,612 $1,380


$29,612 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.46BCR:


Copy Of Edwards Alt2 - 1217 N PAGE AVE, 1217 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 4 of 142


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 3 Drainage Golf
Course


$763,292 $3,090,179 0.25


Martha Ortega 







Copy Of Edwards Alt2 - 1225 N PAGE AVE, 1225 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.42 $29,558 $1,380


$29,558 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.42BCR:


Copy Of Edwards Alt2 - 1301 N PAGE AVE, 1301 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.46 $29,612 $1,380


$29,612 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.46BCR:


Copy Of Edwards Alt2 - 1309 N PAGE AVE, 1309 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt2 - 1311 N PAGE AVE, 1311 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.47 $29,623 $1,380


$29,623 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.47BCR:


Version: 5.1


29 Sep 2015 Project: Pg 5 of 142


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 3 Drainage Golf
Course


$763,292 $3,090,179 0.25


Martha Ortega 







Copy Of Edwards Alt2 - 1315 N PAGE AVE, 1315 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.53 $29,715 $1,380


$29,715 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.53BCR:


Copy Of Edwards Alt2 - 1319 N PAGE AVE, 1319 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt2 - 1323 N PAGE AVE, 1323 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt2 - 1325 N PAGE AVE, 1325 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt2 - 1405 N PAGE AVE, 1405 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt2 - 2500 NE 11TH ST, 2500 NE 11TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 6 of 142


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 3 Drainage Golf
Course


$763,292 $3,090,179 0.25


Martha Ortega 







Copy Of Edwards Alt2 - 2500 NE 13TH ST, 2500 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt2 - 2501 NE 12TH ST, 2501 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt2 - 2501 NE 13TH ST, 2501 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.70 $29,948 $1,380


$29,948 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.70BCR:


Copy Of Edwards Alt2 - 2504 NE 12TH ST, 2504 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt2 - 2508 NE 12TH ST, 2508 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Edwards Alt2 - 2514 NE 12TH ST, 2514 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 7 of 142


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 3 Drainage Golf
Course


$763,292 $3,090,179 0.25


Martha Ortega 
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Existing Storm Sewer


Existing 100 Year Floodplain


Acquisition Properties


Surveyed Structures


") Current Flooding Complaints


") Historic Flooding Complaints


#* 2013 Flooding Confirmed


Edwards Elementary 
Drainage Improvements


Alternative 4 - Acquisition and Floodproof School


Floodproof school







Comments:


Structure Summary For:


Edwards Alt1 - 1123 NE GRAND BLVD, 1123 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Dry Flood Proofing Flood 0.26 $160,785 $621,654


$160,785 $621,654Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.26BCR:


Edwards Alt1 - 1129 N PAGE AVE, 1129 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.06 $6,683 $115,180


$6,683 $115,180Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.06BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek and Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


29 Sep 2015 Project: Pg 1 of 170


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 4 Acquistion + 
Floodproofing


$924,406 $2,450,170 0.38


Martha Ortega 
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Edwards Alt1 - 1133 N PAGE AVE, 1133 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.02 $2,609 $105,011


$2,609 $105,011Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.02BCR:


Edwards Alt1 - 1135 NE GRAND BLVD, 1135 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.02 $2,449 $107,055


$2,449 $107,055Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.02BCR:


Edwards Alt1 - 1137 N PAGE AVE, 1137 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt1 - 1139 NE GRAND BLVD, 1139 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.73 $84,857 $115,774


$84,857 $115,774Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.73BCR:


Version: 5.1


29 Sep 2015 Project: Pg 2 of 170


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 4 Acquistion + 
Floodproofing


$924,406 $2,450,170 0.38


Martha Ortega 







Edwards Alt1 - 1143 N PAGE AVE, 1143 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt1 - 1143 NE GRAND BLVD, 1143 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.36 $36,888 $103,497


$36,888 $103,497Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.36BCR:


Edwards Alt1 - 1145 N PAGE AVE, 1145 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt1 - 1147 NE GRAND BLVD, 1147 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 2.20 $301,990 $137,032


$301,990 $137,032Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


2.20BCR:


Version: 5.1


29 Sep 2015 Project: Pg 3 of 170


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 4 Acquistion + 
Floodproofing


$924,406 $2,450,170 0.38


Martha Ortega 







Edwards Alt1 - 1149 N PAGE AVE, 1149 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.38 $38,084 $99,974


$38,084 $99,974Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.38BCR:


Edwards Alt1 - 1201 N PAGE AVE, 1201 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.42 $44,260 $104,598


$44,260 $104,598Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.42BCR:


Edwards Alt1 - 1213 N PAGE AVE, 1213 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt1 - 1217 N PAGE AVE, 1217 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.11 $10,257 $93,403


$10,257 $93,403Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.11BCR:


Version: 5.1


29 Sep 2015 Project: Pg 4 of 170


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 4 Acquistion + 
Floodproofing


$924,406 $2,450,170 0.38


Martha Ortega 







Edwards Alt1 - 1225 N PAGE AVE, 1225 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt1 - 1301 N PAGE AVE, 1301 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.28 $29,297 $103,269


$29,297 $103,269Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.28BCR:


Edwards Alt1 - 1309 N PAGE AVE, 1309 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $0 $98,196


$0 $98,196Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt1 - 1311 N PAGE AVE, 1311 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 5 of 170


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 4 Acquistion + 
Floodproofing


$924,406 $2,450,170 0.38


Martha Ortega 







Edwards Alt1 - 1315 N PAGE AVE, 1315 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.07 $6,864 $103,769


$6,864 $103,769Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.07BCR:


Edwards Alt1 - 1319 N PAGE AVE, 1319 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.02 $2,449 $105,344


$2,449 $105,344Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.02BCR:


Edwards Alt1 - 1323 N PAGE AVE, 1323 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.02 $2,449 $126,479


$2,449 $126,479Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.02BCR:


Edwards Alt1 - 1325 N PAGE AVE, 1325 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.02 $2,449 $98,488


$2,449 $98,488Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.02BCR:


Version: 5.1


29 Sep 2015 Project: Pg 6 of 170


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 4 Acquistion + 
Floodproofing


$924,406 $2,450,170 0.38


Martha Ortega 







Edwards Alt1 - 1405 N PAGE AVE, 1405 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.02 $2,449 $99,194


$2,449 $99,194Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.02BCR:


Edwards Alt1 - 2500 NE 11TH ST, 2500 NE 11TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt1 - 2500 NE 13TH ST, 2500 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt1 - 2501 NE 12TH ST, 2501 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 1.69 $189,587 $112,253


$189,587 $112,253Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


1.69BCR:


Edwards Alt1 - 2501 NE 13TH ST, 2501 NE 13TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 7 of 170


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 4 Acquistion + 
Floodproofing


$924,406 $2,450,170 0.38


Martha Ortega 







Edwards Alt1 - 2504 NE 12TH ST, 2504 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt1 - 2508 NE 12TH ST, 2508 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Edwards Alt1 - 2514 NE 12TH ST, 2514 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 8 of 170


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 4 Acquistion + 
Floodproofing


$924,406 $2,450,170 0.38


Martha Ortega 
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Comments:


Structure Summary For:


Copy Of Edwards Alt2 - 1123 NE GRAND BLVD, 1123 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 0.11 $438,558 $3,917,196


$438,558 $3,917,196Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.11BCR:


Copy Of Edwards Alt2 - 1129 N PAGE AVE, 1129 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 24.33 $33,572 $1,380


$33,572 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


24.33BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


 


Project Number: Disaster #:


Program:


Analyst:


HMGP Meshek and Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


29 Sep 2015 Project: Pg 1 of 122


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 5 Detention 
Pond


$1,473,262 $3,933,756 0.37


Martha Ortega 
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Copy Of Edwards Alt2 - 1133 N PAGE AVE, 1133 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.57 $29,767 $1,380


$29,767 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.57BCR:


Copy Of Edwards Alt2 - 1135 NE GRAND BLVD, 1135 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 27.92 $38,533 $1,380


$38,533 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


27.92BCR:


Copy Of Edwards Alt2 - 1137 N PAGE AVE, 1137 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 43.58 $60,137 $1,380


$60,137 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


43.58BCR:


Version: 5.1


29 Sep 2015 Project: Pg 2 of 122


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 5 Detention 
Pond


$1,473,262 $3,933,756 0.37


Martha Ortega 







Copy Of Edwards Alt2 - 1139 NE GRAND BLVD, 1139 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 79.22 $109,317 $1,380


$109,317 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


79.22BCR:


Copy Of Edwards Alt2 - 1143 N PAGE AVE, 1143 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 95.19 $131,364 $1,380


$131,364 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


95.19BCR:


Copy Of Edwards Alt2 - 1143 NE GRAND BLVD, 1143 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 45.59 $62,921 $1,380


$62,921 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


45.59BCR:


Version: 5.1


29 Sep 2015 Project: Pg 3 of 122


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 5 Detention 
Pond


$1,473,262 $3,933,756 0.37


Martha Ortega 







Copy Of Edwards Alt2 - 1145 N PAGE AVE, 1145 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 94.01 $129,731 $1,380


$129,731 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


94.01BCR:


Copy Of Edwards Alt2 - 1147 NE GRAND BLVD, 1147 NE GRAND BLVD, OKLAHOMA CITY, Oklahoma, 73117, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 199.36 $275,119 $1,380


$275,119 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


199.36BCR:


Copy Of Edwards Alt2 - 1149 N PAGE AVE, 1149 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 46.43 $64,078 $1,380


$64,078 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


46.43BCR:


Copy Of Edwards Alt2 - 1201 N PAGE AVE, 1201 N PAGE AVE, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 50.76 $70,051 $1,380


$70,051 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


50.76BCR:


Version: 5.1


29 Sep 2015 Project: Pg 4 of 122


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 5 Detention 
Pond


$1,473,262 $3,933,756 0.37


Martha Ortega 







Copy Of Edwards Alt2 - 2500 NE 11TH ST, 2500 NE 11TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.82 $30,114 $1,380


$30,114 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.82BCR:


Copy Of Edwards Alt2 - 2514 NE 12TH ST, 2514 NE 12TH ST, OKLAHOMA CITY, Oklahoma, 73117, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 5 of 122


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


HMGP Meshek and Associates


Oklahoma


OKC Edwards - Alt 5 Detention 
Pond


$1,473,262 $3,933,756 0.37


Martha Ortega 
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Will Rogers Park Detention Improvement and NW 36th & Walker Drainage 


Improvements 


Alternative 1 – Status Quo:  


The Will Rogers Park stormwater detention facility has the potential to control the runoff from 


4.5 square miles of drainage area. In its current condition, the facility does not provide significant 


detention until the water in the upstream channel is deep enough to overflow the levees along 


the  sides. By  the  time  this happens,  the  seven 60‐inch RCPs are all  fully discharging  into  the 


downstream channel. The stormwater detention  in the facility  is not as beneficial because the 


channel downstream is already full. 


There are several areas downstream with significant flooding, including NW 36th St and Venice. At 


that  location  the  undersized  bridge  exacerbates  flooding  of  several  residences  that  are 


constructed at too low an elevation. 


A FEMA BCA report was prepared for each of those properties for existing conditions between 


the dam and NW 36th & Venice Blvd. to determine existing flood damages. Since there are no Post 


Project BCA’s, the total cost of the Status Quo alternative is $2,697,027 for a 100‐year “project 


life” using a 7% discount rate, in accordance with OMB Circular A‐94. 


For the Status Quo alternative in the reach from the dam to NW 36th & Venice Blvd., in 5 years 


statistically speaking, damages of $1,243,634 would occur. Similarly, in 20 years, those damages 


would be $1,779,358 and in 50 years, $2,228,056, based on the FEMA BCA calculations.  


Alternative 2 – Improvements to Will Rogers Park Dam and Drainage Improvements to the NW 


36th St and N. Venice Ave area   


Alternative 2 will provide improvements that will provide protection during a 1% (100‐year storm. 


Its geographical boundary is shown on Map  


The Will Rogers Park Dam project area will include removing the levees along the channel within 


the park, lowering the bottom in three locations, providing additional storage of 58 acre‐feet. An 


outlet  structure  will  be  constructed  on  the  upstream  side  of  the  dam  that  will  force  the 


stormwater in frequent storms to be used, so that the ultimate goal will be to reduce the current 


1% (100‐year) storm outflow from the dam to approximately a current 10% (10‐year) storm level. 


The spillway will be modified as required to pass 50% of the Probable Maximum Flood with one 


foot of freeboard in accordance with Title 785, Chapter 25 of the Oklahoma State Statutes. 


The NW 36th St. and N. Venice Blvd. drainage improvements include the purchase of 7 residences, 


two of which are repetitive loss properties, in order to realign the concrete channel to flow more 


efficiently, and  to  replace  the N. Venice Blvd.  culvert with a 4‐12’x12’ RCB  structure  to make 


passage through the area safe during flooding.   







The cost estimate for this project was prepared based on unit prices from recent construction 


projects  with  appropriate  budgets  for  items  to  be  determined  during  detailed  design.  The 


construction project is estimated to cost ______ and is detailed below: 


Will Rogers Expressway Detention Improvements ‐ Alternate 2 


ITEM  DESCRIPTION  UNIT  TOTAL  UNIT PRICE  TOTAL COST 


1  EARTHWORK  CY  98450  $12.00  $1,181,400.00


2 


REMOVAL OF 
STRUCTURES AND 
OBSTRUCTIONS  CY  25704  $15.00  $385,560.00


3  25' CONCRETE CHANNEL  LF  610  $300.00  $183,000.00


4  CONCRETE SPILLWAY  CY  926  $450.00  $416,700.00


5  DAM STRUCTURE  LS  1  $1,067,000.00  $1,067,000.00


6  4' WIDE CHANNELS  LF  2020  $45.00  $90,900.00


7  TRANSISTION CHANNEL  CY  250  $450.00  $112,500.00


8  TREES (2" CALIPER)  EA  200  $300.00  $60,000.00


9  SODDING  AC  15  $10,000.00  $150,000.00


     Subtotal  $3,647,060.00


   25% Utility Relocation Contingency  $911,765.00


     Subtotal  $4,558,825.00


     25% Contingency  $1,139,706.25


     Total  $5,698,531.25


     Project Delivery  $633,170.14


   


Total Will Rogers Park and Dam 
Improvements  $6,331,701.39


NW 36th St and Venice Blvd Drainage Improvements ‐ Alternative 2 


ITEM  DESCRIPTION  UNIT  TOTAL  UNIT PRICE  TOTAL COST 


1 
UNCLASSIFIED 
EXCAVATION  CY  16222  $15.00  $243,330.00


2  4‐12'X12' RCB  LF  30  $7,800.00  $234,000.00


3  HEADWALL  EA  2  $20,000.00  $40,000.00


4  CONCRETE CHANNEL  LF  700  $1,200.00  $840,000.00


5 
PAVEMENT 
REPLACEMENT  SY  233  $55.00  $12,815.00


6  SODDING  AC  2.00  $10,000.00  $20,000.00


     Subtotal  $1,390,145.00


     


25% Utility 
Relocation 


Contingency  $347,536.25


     Subtotal  $1,737,681.25


     25% Contingency  $434,420.31


     Total  $2,172,101.56







NW 36th St and Venice Blvd Drainage Improvements Required Real Estate ‐ Alternative 2 


Parcel  Location 
Size of 


Structure  Lot  Market Value*  
Relocation RHP 


& ME 


1  3632 N. Venice Blvd  874 sf  0.46 ac  $75,250  $78,130


2  3628 N. Venice Blvd  874 sf  0.25 ac  $74,500  $78,130


3  3624 N. Venice Blvd  874 sf  0.71ac  $94,083  $78,130


4  3620 N. Venice Blvd  874 sf  0.25 ac  $82,250  $78,130


5  3616 N. Venice Blvd  1988 sf  0.29 ac  $132,583  $78,130


6  3601 N. Venice Blvd  1713 sf  0.33 ac  $132,917  $78,130


7  2708 W. Eubanks  824 sf  0.15 ac  $63,417  $78,130


                


            $655,000  $390,650


                


            Total real estate  $1,045,650


           


Total for 
drainage 


improvements 
and real estate  $3,217,752


            Project Delivery  $357,528


            Total  $3,575,280


       
Grand Total Will Rogers Park and Dam Improvements and NW 36th & Venice 
Drainage Improvements   $9,906,981


 


The total benefits  for this alternative  for a 50‐year project  life are $1,337,156. The FEMA BCA 


report is included in Attachment _______. For this project the BCR is 0.13. 


This project will be designed and constructed within a three‐year two‐month time period as 


shown on the schedule. The individual phases will not exceed a two‐year time frame. Some 


construction time efficiencies can be realized because construction in Will Rogers Park can be 


performed at the same time as NW 36th St & Venice. 


 


The estimated useful life of the project is 50 years, which is the allowable project life in the FEMA 


BCA software. The average annual cost of the project was determined using a 7% discount rate, 


in accordance with OMB Circular A‐94. 







Deep Fork Project Area 


The scope included a detailed hydraulic study of the drainage area and hydraulics for the Deep Fork 


Creek which passes through Oklahoma City between Will Rogers Park and the Belle Isle Bypass. In 


addition, the study included a Tributary to Deep Fork Creek which begins in the Crown’s Heights Park 


area close to NW 36th and Francis. The purpose of the study  is to determine the  flood elevations 


within the drainage area and to determine the impacts of modifying drainage structures along the 


creek. 


There are a total of 9 crossings located in the project area along Deep Fork Creek. From upstream to 


downstream these are: The Will Rogers Detention Outflow; N Drexel Ave; N May Ave; Venice Blvd; 


NW 36th St; NW 39th St; N Youngs Blvd; N Pennsylvania Ave and Interstate 44. The 3 crossings defined 


in this project as requiring upgrade to minimize the impacts of flooding are the Will Rogers Detention 


outflow (close to NW 32nd St), Venice Blvd (close to NW 36th St) and the Belle Isle Bypass (crossing 


Interstate 44).  In addition, the crossing at NW 36th St  (close to Francis)  located on the Deep Fork 


Tributary has also been defined as requiring upgrades. All four locations are located within “High Risk 


Area – Floodway” as described by the FEMA Flood Insurance Rate Maps (FIRM). 


The following narrative discusses the hydraulic conditions of the site, the storm peak discharges for 


the 2 year through 500 year flood events, as well as the channel modeling and the hydraulics for 


existing and proposed conditions. 


Hydrology 


As the modeled area consists of approx. 12,000 ft (2.27 miles) of Deep Fork Creek and approx. 4000 


LF of the Deep Fork Creek tributary, multiple drainage basins were used for design computations. 


Due to the size of the drainage basin, the regression equation was used to estimate a peak run rate 


runoff for each watershed. It estimates the rate of runoff as a function of the drainage area, longest 


flow path  (10‐85)  slope, and  rainfall  intensity. Discharges were  computed  for  the 2  (50% annual 


chance), 5  (20% annual chance), 10  (10 % annual chance), 25  (4% annual chance), 50  (2% annual 


chance), 100 (1% annual chance), and 500 (0.2% annul chance) year flood events using regression 


equations and compared to the flows provided by the USGS StreamStats website. The StreamStats 


flows were used as  they provided more  conservative  figures. Refer  to Table A  for  the discharge 


computations for each location. 


Table A also includes the location of each crossing and the size of the structure. 


The  same methodology  was  used  to  determine  the  peak  runoff  flow  rates  for  The  Deep  Fork 


Tributary. Approximately 5,400 LF of creek (1.02 miles was  included  in the model). Table C below 


indicates the discharges computations for the various locations on the Deep Fork tributary.  


 


 


 


 


 







 


 


Deep Fork Creek Peak Flow Rates and Crossing Data (Existing Conditions) 


Crossing 
(Deep Fork 
Creek) 


Interstate 
44 


N Pennsylvania 
Ave 


N Youngs 
Blvd 


NW 39th 
St 


NW 36th 
St 


Venice 
Blvd. 


N May 
Ave 


N Drexel 
Blvd 


Will 
Rodgers 
Detention 
Outflow 


CL Creek 
(STA)  16+510.87  17+194.47  18+890.45  21+360.98  23+581.68  24+107.70  25+434.65  27+029.15  28+516.03 


Q2 (CFS)  594.00  595.00  586.00  496.00  485.00  486.00  436.00  422.00  413.00 


Q5 (CFS)  1,290.00  1,300.00  1,280.00  1,080.00  1,060.00  1,060.00  955.00  923.00  904.00 


Q10 (CFS)  2,000.00  2,000.00  1,970.00  1,680.00  1,640.00  1,640.00  1,480.00  1,428.00  1,400.00 


Q25 (CFS)  3,190.00  3,200.00  3,150.00  2,680.00  2,620.00  2,630.00  2,370.00  2,285.00  2,240.00 


Q50 (CFS)  4,120.00  4,130.00  4,070.00  3,460.00  3,380.00  3,390.00  3,050.00  2,948.00  2,890.00 


Q100 (CFS)  5,220.00  5,230.00  5,150.00  4,390.00  4,290.00  4,300.00  3,880.00  3,754.00  3,680.00 


Q500 (CFS)  8,380.00  8,390.00  8,270.00  7,050.00  6,900.00  6,920.00  6,240.00  6,059.00  5,940.00 


Drainage 
Shed 
(ACRES)  5,107.00  5,088.00  5,024.00  3,814.00  3,667.00  3,660.00  3,091.00  2,938.00  2,880.00 


Existing 
Structure 


2‐13.5' x 
15' RCB  3‐13' x 13' RCB 


3‐14.3' x 
12' RCB 


3‐14' x 12' 
RCB 


2‐33' 
Spans (60 
deg skew) 


3‐15' X 7' 
RCB 


3‐ 13' x 
13' RCB 


3‐10' x 11' 
RCB  7‐72"‐RCP 


Road width 
(FT)  300  64  41  215  57  33  65  48  77 


Table A – Deep Fork Creek Peak Flow Rates and Crossings Summary (Existing Conditions) 


To  determine  proposed  peak  flow  rates  the  existing  flows  were  reduced  to  reflect  potential 


improvements/upgrades at the Will Rogers Park Detention Pond and outflow structure. A conceptual 


detention study was completed by MESHEK & Associates, which is summarized in the “Will Rogers 


Part Detention Improvement and NW 36th & Walker Drainage Improvements” section of this report.  


For the purposes of this hydraulic study the proposed flow rates at the Will Rogers Park outflow were 


assumed to be reduced as shown in Table B. The downstream flow rates were reduced accordingly. 


 


Proposed Peak Flow Rates at Will Rogers Detention* 


Location  Q2 
(CFS)


Q5 
(CFS) 


Q10 
(CFS)


Q25 
(CFS) 


Q50 
(CFS) 


Q100 
(CFS) 


Q500 
(CFS) 


Will  Rogers  Detention  Outflow  (Proposed 
Conditions) 


157  344  532  851  1098  1440  2257 


Table B – Peak Flow Rates at Will Rogers Detention after proposed improvements 


*Note – downstream flow rates were updated accordingly to reflect the improvements at Will Rogers Park 


Detention area 


 


 


 







Deep Fork Tributary Peak Flow Rates (Exisiting Conditions) 


Location  Q2 
(CFS)


Q5 
(CFS) 


Q10 
(CFS)


Q25 
(CFS) 


Q50 
(CFS) 


Q100 
(CFS) 


Q500 
(CFS) 


NW 36th St (near Francis)  145  323  507  819  1040  1350  2190 


N Shartel Ave.  158  349  546  882  1120  1450  2350 


N Walker Ave.  177  392  614  991  1260  1630  2640 


Creek Convergence (west of I‐235)  364  805  1260  2030  2590  3300  5290 


Table C – Tributary to Deep Fork Creek Peak Flow Rates  


 


Hydraulics 


Topographic data that was obtained by the City of Oklahoma City in 2010 was utilized to develop the 


basis  for  the  hydraulic model.    Existing  crossing  information was  determined  from As‐Recorded 


Drawings (also provided by the City of Oklahoma City). Cross‐sections were cut at regular intervals 


along  the creek both  to determine  the overland  floodplain and also establish parameters  for  the 


hydraulic model in HEC‐RAS.  The flow rates input into HEC‐RAS are shown in Table A and Table B 


above. Figure 1 below shows a schematic layout of the HEC‐RAS hydraulic model created for the Deep 


Fork  Creek.  The  same  information was  used  to  create  the  hydraulic model  for  the  Deep  Fork 


Tributary, the schematic layout from HEC‐RAS is shown in figure B below. 


For crossings at NW 36th and Venice and NW 36th and Francis (on the Deep Fork Tributary) prosed 


improvements were modeled  in HEC‐RAS.  These  improvements  included  increasing  the  size  and 


capacity of the associated culverts, and in the case of NW 36th and Francis – raised the vertical profile 


of the roadway.  


 


Figure 1 – Schematic Layout of Hydraulic Model – Deep Fork Creek 







 


Figure 2 – Schematic Layout of Hydraulic Model – Tributary to Deep Fork Creek 


 







Alternative 3 –  Voluntary Acquisition 


This alternative considers voluntary acquisition of flood‐prone properties and demolition of 


existing buildings. The properties would be deed‐restricted for open space uses. Maintenance of 


the properties following demolition would be an on‐going cost for the City of Oklahoma City. 


Alternative 1 described the cost for leaving the situation alone. This amounts to ongoing flood 


damage, continuing neighborhood blight and environmental problems.  Alternative 2 would 


eliminate those particular effects. This project would not include improving safety in those areas 


by eliminating floodwater including access for emergency vehicles during floods. It would also 


not include mitigating the long term flooding effects on pavement and utilities that would still 


be needed in the area. 


The geographical location is shown on Maps C1 and L1. It is bounded roughly by I‐44 on the 


west, NW 36th St. on the north, NW 34th St. to the south, and just east of N. Venice Blvd on the 


east. 


The community’s recovery risk will be lessened because those vulnerable properties are 


removed. The open space will reduce runoff and lessen localized flow rates. There will still be 


some vulnerabilities due to the flooding that has not been mitigated. There will be no change in 


the risk to public facilities (roads, utilities), also because the flooding has not been mitigated. 


The time frame will be two to three years, depending on the time period required to be allowed 


for tenants to use their relocation benefits under the Uniform Relocation Act if any of the 


properties are rental properties. 


The useful life of an acquisitions is 100 years, which is the allowable project life in the FEMA BCA 


software. 


Cost estimates for acquisition of flooded properties was based on tax assessor market values 


plus the Acquisition/Relocation Cost Items listed in Alternative 2 cost table. These are based on 


actual costs for a 38‐buiidling FEMA flooded properties acquisition project in Kingfisher, 


Oklahoma, two thirds of which were non‐residential, completed in 2015. 


The cost estimate for purchasing the buildings in the neighborhood that flood is shown below: 


NW 36th & Venice Area ‐ Alternative 2 ‐ Acquisition 


Address  Assessor's Value 
Acquisition 
Services 


Total Cost 


2707 W EUBANKS 68016 $78,015  $146,031 


2708 W EUBANKS 60605 $78,015  $138,620 


2711 W EUBANKS 
ST 61665 


$78,015  $139,680 


2715 W EUBANKS 85354 $78,015  $163,369 


SUBTOTAL  $275,640  $312,060  $587,700 


        
        







Total        $587,700 


 


The total benefits of for this alternative are $158,879. The FEMA BCA report is included in 


Attachment _______. For this project the BCR is 0.28. 
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Comments:


Structure Summary For:


Copy Of OKC Upper Deep Fork 2707 Eubanks, 2707 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $116,889 $0


$116,889 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Preseldia Adams


0.00BCR:


Copy Of OKC Upper Deep Fork 2708 Eubanks, 2708 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $118,286 $0


$118,286 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Christopher Colvin


0.00BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


Martha Ortega


Project Number: Disaster #:


Program:


Analyst:


1


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


29 Sep 2015 Project: Pg 1 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 2711 Eubanks, 2711 W EUBANKS ST, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $54,430 $0


$54,430 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Walter Roberts


0.00BCR:


Copy Of OKC Upper Deep Fork 2712 Eubanks, 2712 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $54,425 $0


$54,425 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Bobby Effinger


0.00BCR:


Copy Of OKC Upper Deep Fork 2715 Eubanks, 2715 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $57,277 $0


$57,277 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Them Van Nguyen


0.00BCR:


Copy Of OKC Upper Deep Fork 2715 NW 35TH ST, 2715 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DOROTHY J BROWN


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 2 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 2716 Eubanks, 2716 W EUBANKS ST, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $52,332 $0


$52,332 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Michael Jones


0.00BCR:


Copy Of OKC Upper Deep Fork 2719 Eubanks, 2719 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $56,601 $0


$56,601 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Dominic Truong


0.00BCR:


Copy Of OKC Upper Deep Fork 2719 NW 35TH ST, 2719 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of OKC Upper Deep Fork 2720 Eubanks, 2720 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $107,695 $0


$107,695 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Billy Anderson


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 3 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 2723 NW 35TH ST, 2723 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANGELA CRAWFORD


0.00BCR:


Copy Of OKC Upper Deep Fork 2724 Eubanks, 2724 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $109,015 $0


$109,015 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Good Head Homes LLC


0.00BCR:


Copy Of OKC Upper Deep Fork 2727 NW 35TH ST, 2727 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RHONDA J JOHNSON


0.00BCR:


Copy Of OKC Upper Deep Fork 2728 W EUBANKS, 2728 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN H TRS PAUL


0.00BCR:


Copy Of OKC Upper Deep Fork 2731 NW 35TH ST, 2731 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No W E WILLIAMS


0.00BCR:


Copy Of OKC Upper Deep Fork 2732 W EUBANKS, 2732 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CHRISTIE LEE WATSON


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 4 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 2735 NW 35TH ST, 2735 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES A COLLINS


0.00BCR:


Copy Of OKC Upper Deep Fork 2736 W EUBANKS, 2736 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MASSOUD TELMORE SADR


0.00BCR:


Copy Of OKC Upper Deep Fork 2739 NW 35TH ST, 2739 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KURTIS R SUPPLEMENTAL 
NEEDS TRUST PAUL


0.00BCR:


Copy Of OKC Upper Deep Fork 2740 W EUBANKS, 2740 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No WILLIAM GUY TUTER


0.00BCR:


Copy Of OKC Upper Deep Fork 2743 NW 35TH ST, 2743 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of OKC Upper Deep Fork 2744 W EUBANKS, 2744 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANNETTE M KULMACZ


0.00BCR:


Copy Of OKC Upper Deep Fork 2747 NW 35TH ST, 2747 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CRYSTAL R JOHNSON


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 5 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 2748 W EUBANKS, 2748 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CHRISTOPHER S PENCE


0.00BCR:


Copy Of OKC Upper Deep Fork 2751 NW 35TH ST, 2751 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No EMILY K HORNER


0.00BCR:


Copy Of OKC Upper Deep Fork 2752 W EUBANKS, 2752 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOEL MENCIANO


0.00BCR:


Copy Of OKC Upper Deep Fork 2756 W EUBANKS, 2756 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of OKC Upper Deep Fork 2760 W EUBANKS, 2760 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CODY MAYS


0.00BCR:


Copy Of OKC Upper Deep Fork 2764 W EUBANKS ST, 2764 W EUBANKS ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARY C MCDONALD


0.00BCR:


Copy Of OKC Upper Deep Fork 2768 W EUBANKS, 2768 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANDREW R SCHOPFER


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 6 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 2772 W EUBANKS, 2772 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES K PERS REP 
EFFINGER


0.00BCR:


Copy Of OKC Upper Deep Fork 2776 W EUBANKS, 2776 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No EMILY KIRK


0.00BCR:


Copy Of OKC Upper Deep Fork 2780 W EUBANKS, 2780 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BILLY J & MARY A TRS 
WILLIAMS


0.00BCR:


Copy Of OKC Upper Deep Fork 2801 NW 35TH ST, 2801 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LIEN T NGUYEN


0.00BCR:


Copy Of OKC Upper Deep Fork 2805 NW 35TH ST, 2805 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOSE LUIS & SOCORRO 
VALENCIA


0.00BCR:


Copy Of OKC Upper Deep Fork 2809 NW 35TH ST, 2809 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN M DUGGAN


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 7 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 2813 NW 35TH ST, 2813 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CLAUDINE M SCHMID


0.00BCR:


Copy Of OKC Upper Deep Fork 2817 NW 35TH ST, 2817 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of OKC Upper Deep Fork 2821 NW 35TH ST, 2821 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No FARRIS E II WILLINGHAM


0.00BCR:


Copy Of OKC Upper Deep Fork 2825 NW 35TH ST, 2825 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RICHARD DOUGLAS MASON


0.00BCR:


Copy Of OKC Upper Deep Fork 2921 NW 35TH ST, 2921 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MATTHEW C BRUNDRIDGE


0.00BCR:


Copy Of OKC Upper Deep Fork 2925 NW 35TH ST, 2925 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARK A & ROBIN R 
GOODNER


0.00BCR:


Copy Of OKC Upper Deep Fork 2928 W EUBANKS, 2928 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 8 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 2929 NW 35TH ST, 2929 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JUAN R HERNANDEZ


0.00BCR:


Copy Of OKC Upper Deep Fork 2933 NW 35TH ST, 2933 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DEREK R WILLIAMS


0.00BCR:


Copy Of OKC Upper Deep Fork 2936 W EUBANKS, 2936 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of OKC Upper Deep Fork 2937 NW 35TH ST, 2937 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KAREN I SCHNEIDER


0.00BCR:


Copy Of OKC Upper Deep Fork 2940 W EUBANKS, 2940 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MOJTABA FARDADFAR


0.00BCR:


Copy Of OKC Upper Deep Fork 2941 NW 35TH ST, 2941 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ISRAEL L & MELODIE 
CANTRELL


0.00BCR:


Copy Of OKC Upper Deep Fork 2944 W EUBANKS, 2944 W EUBANKS, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DAVID & DEIRDRE FUDGE


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 9 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 3001 NW 35TH ST, 3001 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANGEL & RUBILA MEDRANO


0.00BCR:


Copy Of OKC Upper Deep Fork 3005 NW 35TH ST, 3005 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of OKC Upper Deep Fork 3009 NW 35TH ST, 3009 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KELLY E BRUNER


0.00BCR:


Copy Of OKC Upper Deep Fork 3013 NW 35TH ST, 3013 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BLAKE COBB


0.00BCR:


Copy Of OKC Upper Deep Fork 3021 NW 35TH ST, 3021 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LONNIE J & MARGARET A 
STEPHENS


0.00BCR:


Copy Of OKC Upper Deep Fork 3025 NW 35TH ST, 3025 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ERNEST T OWENS


0.00BCR:


Copy Of OKC Upper Deep Fork 3029 NW 35TH ST, 3029 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ROGER SIRISOMBATH


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 10 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 3033 NW 35TH ST, 3033 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BASSAM ODETALLA


0.00BCR:


Copy Of OKC Upper Deep Fork 3037 NW 35TH ST, 3037 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BETTY A ROBINSON


0.00BCR:


Copy Of OKC Upper Deep Fork 3041 NW 35TH ST, 3041 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARK & JOY CAVETT


0.00BCR:


Copy Of OKC Upper Deep Fork 3045 NW 35TH ST, 3045 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ALOUNE & MANIVANH 
BULYPHOL


0.00BCR:


Copy Of OKC Upper Deep Fork 3049 NW 35TH ST, 3049 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN RAMON LINDER


0.00BCR:


Copy Of OKC Upper Deep Fork 3053 NW 35TH ST, 3053 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of OKC Upper Deep Fork 3057 NW 35TH ST, 3057 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMIE Y RANGEL


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 11 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 3100 NW 35TH ST, 3100 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No TERRY L & JAN E CLARE


0.00BCR:


Copy Of OKC Upper Deep Fork 3116 NW 35TH ST, 3116 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No B YVONNE TRS DENNY


0.00BCR:


Copy Of OKC Upper Deep Fork 3120 NW 35TH ST, 3120 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MANISONE SOUTHAPHON


0.00BCR:


Copy Of OKC Upper Deep Fork 3124 NW 35TH ST, 3124 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No HELEN R TRS HULME


0.00BCR:


Copy Of OKC Upper Deep Fork 3128 NW 35TH ST, 3128 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No GUNNAR & SANDRA 
ANDERSON


0.00BCR:


Copy Of OKC Upper Deep Fork 3132 NW 35TH ST, 3132 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LARRY & BARBARA 
TRUMBLY


0.00BCR:


Copy Of OKC Upper Deep Fork 3138 NW 35TH ST, 3138 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN & JENNIFER VAUGHT


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 12 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 3200 NW 35TH ST, 3200 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No PAIGE K & JOHN H 
KUESTER


0.00BCR:


Copy Of OKC Upper Deep Fork 3204 NW 35TH ST, 3204 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES C & GWEN JOHNS


0.00BCR:


Copy Of OKC Upper Deep Fork 3208 NW 35TH ST, 3208 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BRANDON K BURKE


0.00BCR:


Copy Of OKC Upper Deep Fork 3212 NW 35TH ST, 3212 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No H & KATHRYN Y BAKER


0.00BCR:


Copy Of OKC Upper Deep Fork 3216 NW 35TH ST, 3216 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DIRK & ROBIN MEADOWS


0.00BCR:


Copy Of OKC Upper Deep Fork 3220 NW 35TH ST, 3220 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JACK E & SUSAN CONKLING


0.00BCR:


Copy Of OKC Upper Deep Fork 3224 NW 35TH ST, 3224 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ROBERT C POWERS


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 13 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 3228 NW 35TH ST, 3228 NW 35TH ST, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No PERRY L PARRISH


0.00BCR:


Copy Of OKC Upper Deep Fork 3500 GARDEN PL, 3500 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No WILLIAM C SEXTON


0.00BCR:


Copy Of OKC Upper Deep Fork 3506 GARDEN PL, 3506 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARGARET A WEAVER


0.00BCR:


Copy Of OKC Upper Deep Fork 3510 GARDEN PL, 3510 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JACQUELIN SORIANO


0.00BCR:


Copy Of OKC Upper Deep Fork 3514 GARDEN PL, 3514 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of OKC Upper Deep Fork 3518 GARDEN PL, 3518 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No TONOIA S LOVING TRUST 
WYNN


0.00BCR:


Copy Of OKC Upper Deep Fork 3522 GARDEN PL, 3522 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MAKENZIE E MACMILLAN


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 14 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 3526 GARDEN PL, 3526 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JEANETTE L OSBAN


0.00BCR:


Copy Of OKC Upper Deep Fork 3530 GARDEN PL, 3530 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARY JANE WILSON


0.00BCR:


Copy Of OKC Upper Deep Fork 3534 GARDEN PL, 3534 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LINDA S HILL


0.00BCR:


Copy Of OKC Upper Deep Fork 3538 GARDEN PL, 3538 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOSE J MARTINEZ


0.00BCR:


Copy Of OKC Upper Deep Fork 3546 GARDEN PL, 3546 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of OKC Upper Deep Fork 3550 GARDEN PL, 3550 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of OKC Upper Deep Fork 3554 GARDEN PL, 3554 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No STEPHEN E & BARBARA K 
KENNEDY


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 15 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 3558 GARDEN PL, 3558 GARDEN PL, Oklahoma City, Oklahoma, 73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RANDALL J WHITEN


0.00BCR:


Copy Of OKC Upper Deep Fork 3601 Venice, 3601 VENICE BLVD, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $71,329 $0


$71,329 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Joyce Sharum


0.00BCR:


Copy Of OKC Upper Deep Fork 3616 Venice, 3616 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $77,823 $0


$77,823 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Hartman & Korallus Properties 
LLC


0.00BCR:


Copy Of OKC Upper Deep Fork 3620 Venice, 3620 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $54,086 $0


$54,086 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Sally Colvin


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 16 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Copy Of OKC Upper Deep Fork 3624 Venice, 3624 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $112,746 $0


$112,746 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Connie Beth Slimp


0.00BCR:


Copy Of OKC Upper Deep Fork 3627 Venice, 3627 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $57,086 $0


$57,086 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Theresa Joyce


0.00BCR:


Copy Of OKC Upper Deep Fork 3628 Venice, 3628 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $52,969 $0


$52,969 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Keri Anne Miller


0.00BCR:


Copy Of OKC Upper Deep Fork 3632 Venice, 3632 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $66,307 $0


$66,307 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Orlando Menifee


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 17 of 161


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo


$1,219,296 $ 0.00


Martha OrtegaMartha Ortega







Comments:


Structure Summary For:


Copy Of Copy Of OKC Upper Deep Fork 2707 Eubanks, 2707 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $37,422 $0


$37,422 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Preseldia Adams


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2708 Eubanks, 2708 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $37,824 $0


$37,824 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Christopher Colvin


0.00BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


Martha Ortega


Project Number: Disaster #:


Program:


Analyst:


1


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


29 Sep 2015 Project: Pg 1 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2711 Eubanks, 2711 W EUBANKS ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $35,056 $0


$35,056 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Walter Roberts


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2712 Eubanks, 2712 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $35,054 $0


$35,054 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Bobby Effinger


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2715 Eubanks, 2715 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $35,874 $0


$35,874 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Them Van Nguyen


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2715 NW 35TH ST, 2715 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DOROTHY J BROWN


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 2 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2716 Eubanks, 2716 W EUBANKS ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $34,453 $0


$34,453 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Michael Jones


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2719 Eubanks, 2719 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $35,680 $0


$35,680 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Dominic Truong


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2719 NW 35TH ST, 2719 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2720 Eubanks, 2720 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $34,780 $0


$34,780 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Billy Anderson


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 3 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2723 NW 35TH ST, 2723 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANGELA CRAWFORD


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2724 Eubanks, 2724 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $35,160 $0


$35,160 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Good Head Homes LLC


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2727 NW 35TH ST, 2727 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RHONDA J JOHNSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2728 W EUBANKS, 2728 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN H TRS PAUL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2731 NW 35TH ST, 2731 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No W E WILLIAMS


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 4 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2732 W EUBANKS, 2732 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CHRISTIE LEE WATSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2735 NW 35TH ST, 2735 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES A COLLINS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2736 W EUBANKS, 2736 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MASSOUD TELMORE SADR


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2739 NW 35TH ST, 2739 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KURTIS R SUPPLEMENTAL 
NEEDS TRUST PAUL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2740 W EUBANKS, 2740 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No WILLIAM GUY TUTER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2743 NW 35TH ST, 2743 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 5 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2744 W EUBANKS, 2744 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANNETTE M KULMACZ


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2747 NW 35TH ST, 2747 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CRYSTAL R JOHNSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2748 W EUBANKS, 2748 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CHRISTOPHER S PENCE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2751 NW 35TH ST, 2751 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No EMILY K HORNER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2752 W EUBANKS, 2752 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOEL MENCIANO


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2756 W EUBANKS, 2756 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 6 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2760 W EUBANKS, 2760 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CODY MAYS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2764 W EUBANKS ST, 2764 W EUBANKS ST, Oklahoma City, Oklahoma, 
73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARY C MCDONALD


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2768 W EUBANKS, 2768 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANDREW R SCHOPFER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2772 W EUBANKS, 2772 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES K PERS REP 
EFFINGER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2776 W EUBANKS, 2776 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No EMILY KIRK


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2780 W EUBANKS, 2780 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BILLY J & MARY A TRS 
WILLIAMS


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 7 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2801 NW 35TH ST, 2801 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LIEN T NGUYEN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2805 NW 35TH ST, 2805 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOSE LUIS & SOCORRO 
VALENCIA


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2809 NW 35TH ST, 2809 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN M DUGGAN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2813 NW 35TH ST, 2813 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CLAUDINE M SCHMID


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2817 NW 35TH ST, 2817 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2821 NW 35TH ST, 2821 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No FARRIS E II WILLINGHAM


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 8 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2825 NW 35TH ST, 2825 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RICHARD DOUGLAS MASON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2921 NW 35TH ST, 2921 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MATTHEW C BRUNDRIDGE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2925 NW 35TH ST, 2925 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARK A & ROBIN R 
GOODNER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2928 W EUBANKS, 2928 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2929 NW 35TH ST, 2929 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JUAN R HERNANDEZ


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2933 NW 35TH ST, 2933 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DEREK R WILLIAMS


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 9 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2936 W EUBANKS, 2936 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2937 NW 35TH ST, 2937 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KAREN I SCHNEIDER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2940 W EUBANKS, 2940 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MOJTABA FARDADFAR


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2941 NW 35TH ST, 2941 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ISRAEL L & MELODIE 
CANTRELL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2944 W EUBANKS, 2944 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DAVID & DEIRDRE FUDGE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3001 NW 35TH ST, 3001 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANGEL & RUBILA MEDRANO


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 10 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3005 NW 35TH ST, 3005 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3009 NW 35TH ST, 3009 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KELLY E BRUNER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3013 NW 35TH ST, 3013 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BLAKE COBB


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3021 NW 35TH ST, 3021 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LONNIE J & MARGARET A 
STEPHENS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3025 NW 35TH ST, 3025 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ERNEST T OWENS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3029 NW 35TH ST, 3029 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ROGER SIRISOMBATH


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 11 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3033 NW 35TH ST, 3033 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BASSAM ODETALLA


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3037 NW 35TH ST, 3037 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BETTY A ROBINSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3041 NW 35TH ST, 3041 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARK & JOY CAVETT


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3045 NW 35TH ST, 3045 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ALOUNE & MANIVANH 
BULYPHOL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3049 NW 35TH ST, 3049 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN RAMON LINDER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3053 NW 35TH ST, 3053 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 12 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3057 NW 35TH ST, 3057 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMIE Y RANGEL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3100 NW 35TH ST, 3100 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No TERRY L & JAN E CLARE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3116 NW 35TH ST, 3116 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No B YVONNE TRS DENNY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3120 NW 35TH ST, 3120 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MANISONE SOUTHAPHON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3124 NW 35TH ST, 3124 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No HELEN R TRS HULME


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3128 NW 35TH ST, 3128 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No GUNNAR & SANDRA 
ANDERSON


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 13 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3132 NW 35TH ST, 3132 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LARRY & BARBARA 
TRUMBLY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3138 NW 35TH ST, 3138 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN & JENNIFER VAUGHT


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3200 NW 35TH ST, 3200 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No PAIGE K & JOHN H 
KUESTER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3204 NW 35TH ST, 3204 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES C & GWEN JOHNS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3208 NW 35TH ST, 3208 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BRANDON K BURKE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3212 NW 35TH ST, 3212 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No H & KATHRYN Y BAKER


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 14 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3216 NW 35TH ST, 3216 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DIRK & ROBIN MEADOWS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3220 NW 35TH ST, 3220 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JACK E & SUSAN CONKLING


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3224 NW 35TH ST, 3224 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ROBERT C POWERS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3228 NW 35TH ST, 3228 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No PERRY L PARRISH


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3500 GARDEN PL, 3500 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No WILLIAM C SEXTON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3506 GARDEN PL, 3506 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARGARET A WEAVER


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 15 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3510 GARDEN PL, 3510 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JACQUELIN SORIANO


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3514 GARDEN PL, 3514 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3518 GARDEN PL, 3518 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No TONOIA S LOVING TRUST 
WYNN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3522 GARDEN PL, 3522 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MAKENZIE E MACMILLAN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3526 GARDEN PL, 3526 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JEANETTE L OSBAN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3530 GARDEN PL, 3530 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARY JANE WILSON


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 16 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3534 GARDEN PL, 3534 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LINDA S HILL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3538 GARDEN PL, 3538 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOSE J MARTINEZ


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3546 GARDEN PL, 3546 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3550 GARDEN PL, 3550 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3554 GARDEN PL, 3554 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No STEPHEN E & BARBARA K 
KENNEDY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3558 GARDEN PL, 3558 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RANDALL J WHITEN


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 17 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3601 Venice, 3601 VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $39,912 $0


$39,912 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Joyce Sharum


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3616 Venice, 3616 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $41,778 $0


$41,778 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Hartman & Korallus Properties 
LLC


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3620 Venice, 3620 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $34,957 $0


$34,957 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Sally Colvin


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 18 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3624 Venice, 3624 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $36,232 $0


$36,232 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Connie Beth Slimp


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3627 Venice, 3627 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $35,819 $0


$35,819 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Theresa Joyce


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3628 Venice, 3628 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $34,636 $0


$34,636 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Keri Anne Miller


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 19 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3632 Venice, 3632 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $38,469 $0


$38,469 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Orlando Menifee


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 20 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(5YR)


$583,106 $ 0.00


Martha OrtegaMartha Ortega







Comments:


Structure Summary For:


Copy Of Copy Of OKC Upper Deep Fork 2707 Eubanks, 2707 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $59,899 $0


$59,899 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Preseldia Adams


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2708 Eubanks, 2708 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $60,936 $0


$60,936 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Christopher Colvin


0.00BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


Martha Ortega


Project Number: Disaster #:


Program:


Analyst:


1


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


29 Sep 2015 Project: Pg 1 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2711 Eubanks, 2711 W EUBANKS ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $47,428 $0


$47,428 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Walter Roberts


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2712 Eubanks, 2712 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $47,424 $0


$47,424 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Bobby Effinger


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2715 Eubanks, 2715 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $49,542 $0


$49,542 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Them Van Nguyen


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2715 NW 35TH ST, 2715 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DOROTHY J BROWN


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 2 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2716 Eubanks, 2716 W EUBANKS ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $45,870 $0


$45,870 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Michael Jones


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2719 Eubanks, 2719 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $49,040 $0


$49,040 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Dominic Truong


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2719 NW 35TH ST, 2719 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2720 Eubanks, 2720 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $53,073 $0


$53,073 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Billy Anderson


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 3 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2723 NW 35TH ST, 2723 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANGELA CRAWFORD


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2724 Eubanks, 2724 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $54,053 $0


$54,053 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Good Head Homes LLC


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2727 NW 35TH ST, 2727 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RHONDA J JOHNSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2728 W EUBANKS, 2728 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN H TRS PAUL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2731 NW 35TH ST, 2731 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No W E WILLIAMS


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 4 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2732 W EUBANKS, 2732 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CHRISTIE LEE WATSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2735 NW 35TH ST, 2735 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES A COLLINS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2736 W EUBANKS, 2736 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MASSOUD TELMORE SADR


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2739 NW 35TH ST, 2739 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KURTIS R SUPPLEMENTAL 
NEEDS TRUST PAUL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2740 W EUBANKS, 2740 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No WILLIAM GUY TUTER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2743 NW 35TH ST, 2743 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 5 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2744 W EUBANKS, 2744 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANNETTE M KULMACZ


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2747 NW 35TH ST, 2747 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CRYSTAL R JOHNSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2748 W EUBANKS, 2748 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CHRISTOPHER S PENCE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2751 NW 35TH ST, 2751 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No EMILY K HORNER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2752 W EUBANKS, 2752 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOEL MENCIANO


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2756 W EUBANKS, 2756 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 6 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2760 W EUBANKS, 2760 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CODY MAYS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2764 W EUBANKS ST, 2764 W EUBANKS ST, Oklahoma City, Oklahoma, 
73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARY C MCDONALD


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2768 W EUBANKS, 2768 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANDREW R SCHOPFER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2772 W EUBANKS, 2772 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES K PERS REP 
EFFINGER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2776 W EUBANKS, 2776 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No EMILY KIRK


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2780 W EUBANKS, 2780 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BILLY J & MARY A TRS 
WILLIAMS


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 7 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2801 NW 35TH ST, 2801 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LIEN T NGUYEN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2805 NW 35TH ST, 2805 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOSE LUIS & SOCORRO 
VALENCIA


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2809 NW 35TH ST, 2809 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN M DUGGAN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2813 NW 35TH ST, 2813 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CLAUDINE M SCHMID


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2817 NW 35TH ST, 2817 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2821 NW 35TH ST, 2821 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No FARRIS E II WILLINGHAM


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 8 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2825 NW 35TH ST, 2825 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RICHARD DOUGLAS MASON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2921 NW 35TH ST, 2921 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MATTHEW C BRUNDRIDGE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2925 NW 35TH ST, 2925 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARK A & ROBIN R 
GOODNER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2928 W EUBANKS, 2928 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2929 NW 35TH ST, 2929 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JUAN R HERNANDEZ


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2933 NW 35TH ST, 2933 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DEREK R WILLIAMS


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 9 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2936 W EUBANKS, 2936 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2937 NW 35TH ST, 2937 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KAREN I SCHNEIDER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2940 W EUBANKS, 2940 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MOJTABA FARDADFAR


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2941 NW 35TH ST, 2941 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ISRAEL L & MELODIE 
CANTRELL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2944 W EUBANKS, 2944 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DAVID & DEIRDRE FUDGE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3001 NW 35TH ST, 3001 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANGEL & RUBILA MEDRANO


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 10 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3005 NW 35TH ST, 3005 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3009 NW 35TH ST, 3009 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KELLY E BRUNER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3013 NW 35TH ST, 3013 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BLAKE COBB


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3021 NW 35TH ST, 3021 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LONNIE J & MARGARET A 
STEPHENS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3025 NW 35TH ST, 3025 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ERNEST T OWENS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3029 NW 35TH ST, 3029 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ROGER SIRISOMBATH


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 11 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3033 NW 35TH ST, 3033 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BASSAM ODETALLA


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3037 NW 35TH ST, 3037 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BETTY A ROBINSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3041 NW 35TH ST, 3041 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARK & JOY CAVETT


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3045 NW 35TH ST, 3045 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ALOUNE & MANIVANH 
BULYPHOL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3049 NW 35TH ST, 3049 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN RAMON LINDER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3053 NW 35TH ST, 3053 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 12 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3057 NW 35TH ST, 3057 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMIE Y RANGEL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3100 NW 35TH ST, 3100 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No TERRY L & JAN E CLARE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3116 NW 35TH ST, 3116 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No B YVONNE TRS DENNY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3120 NW 35TH ST, 3120 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MANISONE SOUTHAPHON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3124 NW 35TH ST, 3124 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No HELEN R TRS HULME


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3128 NW 35TH ST, 3128 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No GUNNAR & SANDRA 
ANDERSON


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 13 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3132 NW 35TH ST, 3132 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LARRY & BARBARA 
TRUMBLY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3138 NW 35TH ST, 3138 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN & JENNIFER VAUGHT


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3200 NW 35TH ST, 3200 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No PAIGE K & JOHN H 
KUESTER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3204 NW 35TH ST, 3204 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES C & GWEN JOHNS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3208 NW 35TH ST, 3208 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BRANDON K BURKE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3212 NW 35TH ST, 3212 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No H & KATHRYN Y BAKER


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 14 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3216 NW 35TH ST, 3216 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DIRK & ROBIN MEADOWS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3220 NW 35TH ST, 3220 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JACK E & SUSAN CONKLING


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3224 NW 35TH ST, 3224 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ROBERT C POWERS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3228 NW 35TH ST, 3228 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No PERRY L PARRISH


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3500 GARDEN PL, 3500 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No WILLIAM C SEXTON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3506 GARDEN PL, 3506 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARGARET A WEAVER


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 15 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3510 GARDEN PL, 3510 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JACQUELIN SORIANO


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3514 GARDEN PL, 3514 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3518 GARDEN PL, 3518 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No TONOIA S LOVING TRUST 
WYNN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3522 GARDEN PL, 3522 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MAKENZIE E MACMILLAN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3526 GARDEN PL, 3526 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JEANETTE L OSBAN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3530 GARDEN PL, 3530 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARY JANE WILSON


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 16 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3534 GARDEN PL, 3534 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LINDA S HILL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3538 GARDEN PL, 3538 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOSE J MARTINEZ


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3546 GARDEN PL, 3546 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3550 GARDEN PL, 3550 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3554 GARDEN PL, 3554 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No STEPHEN E & BARBARA K 
KENNEDY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3558 GARDEN PL, 3558 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RANDALL J WHITEN


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 17 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3601 Venice, 3601 VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $59,974 $0


$59,974 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Joyce Sharum


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3616 Venice, 3616 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $64,796 $0


$64,796 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Hartman & Korallus Properties 
LLC


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3620 Venice, 3620 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $47,173 $0


$47,173 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Sally Colvin


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 18 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3624 Venice, 3624 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $56,823 $0


$56,823 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Connie Beth Slimp


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3627 Venice, 3627 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $49,400 $0


$49,400 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Theresa Joyce


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3628 Venice, 3628 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $46,343 $0


$46,343 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Keri Anne Miller


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 19 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3632 Venice, 3632 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $56,246 $0


$56,246 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Orlando Menifee


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 20 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(20YR)


$848,020 $ 0.00


Martha OrtegaMartha Ortega







Comments:


Structure Summary For:


Copy Of Copy Of OKC Upper Deep Fork 2707 Eubanks, 2707 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $86,344 $0


$86,344 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Preseldia Adams


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2708 Eubanks, 2708 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $87,696 $0


$87,696 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Christopher Colvin


0.00BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


Martha Ortega


Project Number: Disaster #:


Program:


Analyst:


1


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


29 Sep 2015 Project: Pg 1 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2711 Eubanks, 2711 W EUBANKS ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $53,538 $0


$53,538 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Walter Roberts


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2712 Eubanks, 2712 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $53,533 $0


$53,533 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Bobby Effinger


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2715 Eubanks, 2715 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $56,291 $0


$56,291 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Them Van Nguyen


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2715 NW 35TH ST, 2715 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DOROTHY J BROWN


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 2 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2716 Eubanks, 2716 W EUBANKS ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $51,508 $0


$51,508 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Michael Jones


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2719 Eubanks, 2719 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $55,637 $0


$55,637 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Dominic Truong


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2719 NW 35TH ST, 2719 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2720 Eubanks, 2720 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $77,452 $0


$77,452 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Billy Anderson


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 3 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2723 NW 35TH ST, 2723 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANGELA CRAWFORD


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2724 Eubanks, 2724 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $78,728 $0


$78,728 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Good Head Homes LLC


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2727 NW 35TH ST, 2727 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RHONDA J JOHNSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2728 W EUBANKS, 2728 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN H TRS PAUL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2731 NW 35TH ST, 2731 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No W E WILLIAMS


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 4 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2732 W EUBANKS, 2732 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CHRISTIE LEE WATSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2735 NW 35TH ST, 2735 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES A COLLINS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2736 W EUBANKS, 2736 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MASSOUD TELMORE SADR


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2739 NW 35TH ST, 2739 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KURTIS R SUPPLEMENTAL 
NEEDS TRUST PAUL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2740 W EUBANKS, 2740 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No WILLIAM GUY TUTER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2743 NW 35TH ST, 2743 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 5 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2744 W EUBANKS, 2744 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANNETTE M KULMACZ


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2747 NW 35TH ST, 2747 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CRYSTAL R JOHNSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2748 W EUBANKS, 2748 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CHRISTOPHER S PENCE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2751 NW 35TH ST, 2751 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No EMILY K HORNER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2752 W EUBANKS, 2752 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOEL MENCIANO


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2756 W EUBANKS, 2756 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 6 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2760 W EUBANKS, 2760 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CODY MAYS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2764 W EUBANKS ST, 2764 W EUBANKS ST, Oklahoma City, Oklahoma, 
73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARY C MCDONALD


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2768 W EUBANKS, 2768 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANDREW R SCHOPFER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2772 W EUBANKS, 2772 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES K PERS REP 
EFFINGER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2776 W EUBANKS, 2776 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No EMILY KIRK


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2780 W EUBANKS, 2780 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BILLY J & MARY A TRS 
WILLIAMS


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 7 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2801 NW 35TH ST, 2801 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LIEN T NGUYEN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2805 NW 35TH ST, 2805 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOSE LUIS & SOCORRO 
VALENCIA


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2809 NW 35TH ST, 2809 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN M DUGGAN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2813 NW 35TH ST, 2813 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CLAUDINE M SCHMID


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2817 NW 35TH ST, 2817 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2821 NW 35TH ST, 2821 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No FARRIS E II WILLINGHAM


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 8 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2825 NW 35TH ST, 2825 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RICHARD DOUGLAS MASON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2921 NW 35TH ST, 2921 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MATTHEW C BRUNDRIDGE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2925 NW 35TH ST, 2925 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARK A & ROBIN R 
GOODNER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2928 W EUBANKS, 2928 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2929 NW 35TH ST, 2929 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JUAN R HERNANDEZ


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2933 NW 35TH ST, 2933 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DEREK R WILLIAMS


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 9 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2936 W EUBANKS, 2936 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2937 NW 35TH ST, 2937 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KAREN I SCHNEIDER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2940 W EUBANKS, 2940 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MOJTABA FARDADFAR


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2941 NW 35TH ST, 2941 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ISRAEL L & MELODIE 
CANTRELL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2944 W EUBANKS, 2944 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DAVID & DEIRDRE FUDGE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3001 NW 35TH ST, 3001 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANGEL & RUBILA MEDRANO


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 10 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3005 NW 35TH ST, 3005 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3009 NW 35TH ST, 3009 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KELLY E BRUNER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3013 NW 35TH ST, 3013 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BLAKE COBB


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3021 NW 35TH ST, 3021 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LONNIE J & MARGARET A 
STEPHENS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3025 NW 35TH ST, 3025 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ERNEST T OWENS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3029 NW 35TH ST, 3029 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ROGER SIRISOMBATH


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 11 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3033 NW 35TH ST, 3033 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BASSAM ODETALLA


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3037 NW 35TH ST, 3037 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BETTY A ROBINSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3041 NW 35TH ST, 3041 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARK & JOY CAVETT


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3045 NW 35TH ST, 3045 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ALOUNE & MANIVANH 
BULYPHOL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3049 NW 35TH ST, 3049 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN RAMON LINDER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3053 NW 35TH ST, 3053 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 12 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3057 NW 35TH ST, 3057 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMIE Y RANGEL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3100 NW 35TH ST, 3100 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No TERRY L & JAN E CLARE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3116 NW 35TH ST, 3116 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No B YVONNE TRS DENNY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3120 NW 35TH ST, 3120 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MANISONE SOUTHAPHON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3124 NW 35TH ST, 3124 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No HELEN R TRS HULME


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3128 NW 35TH ST, 3128 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No GUNNAR & SANDRA 
ANDERSON


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 13 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3132 NW 35TH ST, 3132 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LARRY & BARBARA 
TRUMBLY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3138 NW 35TH ST, 3138 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN & JENNIFER VAUGHT


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3200 NW 35TH ST, 3200 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No PAIGE K & JOHN H 
KUESTER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3204 NW 35TH ST, 3204 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES C & GWEN JOHNS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3208 NW 35TH ST, 3208 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BRANDON K BURKE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3212 NW 35TH ST, 3212 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No H & KATHRYN Y BAKER


0.00BCR:


Version: 5.1
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Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3216 NW 35TH ST, 3216 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DIRK & ROBIN MEADOWS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3220 NW 35TH ST, 3220 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JACK E & SUSAN CONKLING


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3224 NW 35TH ST, 3224 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ROBERT C POWERS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3228 NW 35TH ST, 3228 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No PERRY L PARRISH


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3500 GARDEN PL, 3500 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No WILLIAM C SEXTON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3506 GARDEN PL, 3506 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARGARET A WEAVER


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 15 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3510 GARDEN PL, 3510 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JACQUELIN SORIANO


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3514 GARDEN PL, 3514 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3518 GARDEN PL, 3518 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No TONOIA S LOVING TRUST 
WYNN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3522 GARDEN PL, 3522 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MAKENZIE E MACMILLAN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3526 GARDEN PL, 3526 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JEANETTE L OSBAN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3530 GARDEN PL, 3530 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARY JANE WILSON


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 16 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3534 GARDEN PL, 3534 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LINDA S HILL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3538 GARDEN PL, 3538 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOSE J MARTINEZ


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3546 GARDEN PL, 3546 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3550 GARDEN PL, 3550 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3554 GARDEN PL, 3554 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No STEPHEN E & BARBARA K 
KENNEDY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3558 GARDEN PL, 3558 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RANDALL J WHITEN


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 17 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3601 Venice, 3601 VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $69,882 $0


$69,882 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Joyce Sharum


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3616 Venice, 3616 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $76,162 $0


$76,162 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Hartman & Korallus Properties 
LLC


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3620 Venice, 3620 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $53,205 $0


$53,205 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Sally Colvin


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 18 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3624 Venice, 3624 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $82,337 $0


$82,337 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Connie Beth Slimp


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3627 Venice, 3627 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $56,106 $0


$56,106 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Theresa Joyce


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3628 Venice, 3628 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $52,125 $0


$52,125 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Keri Anne Miller


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 19 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3632 Venice, 3632 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.00 $65,025 $0


$65,025 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Orlando Menifee


0.00BCR:


Version: 5.1


29 Sep 2015 Project: Pg 20 of 164


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice Alt1 - 
Status Quo(50YR)


$1,055,569 $ 0.00


Martha OrtegaMartha Ortega
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Comments:


Structure Summary For:


Copy Of Copy Of OKC Upper Deep Fork 2707 Eubanks, 2707 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 0.00 $11,154 $9,908,361


$11,154 $9,908,361Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Preseldia Adams


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2708 Eubanks, 2708 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 42.85 $61,141 $1,427


$61,141 $1,427Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Christopher Colvin


42.85BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


Martha Ortega


Project Number: Disaster #:


Program:


Analyst:


1


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


13 Oct 2015 Project: Pg 1 of 337


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2711 Eubanks, 2711 W EUBANKS ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 24.65 $34,015 $1,380


$34,015 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Walter Roberts


24.65BCR:


Copy Of Copy Of OKC Upper Deep Fork 2712 Eubanks, 2712 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 26.96 $37,204 $1,380


$37,204 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Bobby Effinger


26.96BCR:


Copy Of Copy Of OKC Upper Deep Fork 2715 Eubanks, 2715 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 26.21 $36,165 $1,380


$36,165 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Them Van Nguyen


26.21BCR:


Version: 5.1


13 Oct 2015 Project: Pg 2 of 337


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2715 NW 35TH ST, 2715 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 22.49 $31,031 $1,380


$31,031 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DOROTHY J BROWN


22.49BCR:


Copy Of Copy Of OKC Upper Deep Fork 2716 Eubanks, 2716 W EUBANKS ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 26.02 $35,901 $1,380


$35,901 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Michael Jones


26.02BCR:


Copy Of Copy Of OKC Upper Deep Fork 2719 Eubanks, 2719 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 25.13 $34,680 $1,380


$34,680 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Dominic Truong


25.13BCR:


Version: 5.1


13 Oct 2015 Project: Pg 3 of 337


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2719 NW 35TH ST, 2719 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.74 $29,998 $1,380


$29,998 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


21.74BCR:


Copy Of Copy Of OKC Upper Deep Fork 2720 Eubanks, 2720 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 23.58 $32,535 $1,380


$32,535 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Billy Anderson


23.58BCR:


Copy Of Copy Of OKC Upper Deep Fork 2723 NW 35TH ST, 2723 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.39 $29,525 $1,380


$29,525 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANGELA CRAWFORD


21.39BCR:


Version: 5.1


13 Oct 2015 Project: Pg 4 of 337


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2724 Eubanks, 2724 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 23.11 $31,898 $1,380


$31,898 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Good Head Homes LLC


23.11BCR:


Copy Of Copy Of OKC Upper Deep Fork 2727 NW 35TH ST, 2727 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 20.84 $28,766 $1,380


$28,766 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RHONDA J JOHNSON


20.84BCR:


Copy Of Copy Of OKC Upper Deep Fork 2728 W EUBANKS, 2728 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 24.37 $33,627 $1,380


$33,627 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN H TRS PAUL


24.37BCR:


Copy Of Copy Of OKC Upper Deep Fork 2731 NW 35TH ST, 2731 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No W E WILLIAMS


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 5 of 337


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2732 W EUBANKS, 2732 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.26 $29,334 $1,380


$29,334 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CHRISTIE LEE WATSON


21.26BCR:


Copy Of Copy Of OKC Upper Deep Fork 2735 NW 35TH ST, 2735 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES A COLLINS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2736 W EUBANKS, 2736 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.82 $30,107 $1,380


$30,107 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MASSOUD TELMORE SADR


21.82BCR:


Copy Of Copy Of OKC Upper Deep Fork 2739 NW 35TH ST, 2739 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KURTIS R SUPPLEMENTAL 
NEEDS TRUST PAUL


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 6 of 337


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2740 W EUBANKS, 2740 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 21.48 $29,648 $1,380


$29,648 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No WILLIAM GUY TUTER


21.48BCR:


Copy Of Copy Of OKC Upper Deep Fork 2743 NW 35TH ST, 2743 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2744 W EUBANKS, 2744 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANNETTE M KULMACZ


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2747 NW 35TH ST, 2747 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CRYSTAL R JOHNSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2748 W EUBANKS, 2748 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CHRISTOPHER S PENCE


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 7 of 337


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2751 NW 35TH ST, 2751 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No EMILY K HORNER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2752 W EUBANKS, 2752 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOEL MENCIANO


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2756 W EUBANKS, 2756 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2760 W EUBANKS, 2760 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CODY MAYS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2764 W EUBANKS ST, 2764 W EUBANKS ST, Oklahoma City, Oklahoma, 
73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARY C MCDONALD


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2768 W EUBANKS, 2768 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANDREW R SCHOPFER


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 8 of 337


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2772 W EUBANKS, 2772 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES K PERS REP 
EFFINGER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2776 W EUBANKS, 2776 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No EMILY KIRK


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2780 W EUBANKS, 2780 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BILLY J & MARY A TRS 
WILLIAMS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2801 NW 35TH ST, 2801 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LIEN T NGUYEN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2805 NW 35TH ST, 2805 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOSE LUIS & SOCORRO 
VALENCIA


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2809 NW 35TH ST, 2809 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN M DUGGAN


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 9 of 337


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2813 NW 35TH ST, 2813 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CLAUDINE M SCHMID


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2817 NW 35TH ST, 2817 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2821 NW 35TH ST, 2821 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No FARRIS E II WILLINGHAM


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2825 NW 35TH ST, 2825 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RICHARD DOUGLAS MASON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2921 NW 35TH ST, 2921 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 24.50 $33,816 $1,380


$33,816 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MATTHEW C BRUNDRIDGE


24.50BCR:


Version: 5.1
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Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2925 NW 35TH ST, 2925 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 24.45 $33,747 $1,380


$33,747 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARK A & ROBIN R 
GOODNER


24.45BCR:


Copy Of Copy Of OKC Upper Deep Fork 2928 W EUBANKS, 2928 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2929 NW 35TH ST, 2929 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 25.73 $35,502 $1,380


$35,502 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JUAN R HERNANDEZ


25.73BCR:


Copy Of Copy Of OKC Upper Deep Fork 2933 NW 35TH ST, 2933 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 23.80 $32,839 $1,380


$32,839 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DEREK R WILLIAMS


23.80BCR:
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Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2936 W EUBANKS, 2936 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2937 NW 35TH ST, 2937 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 23.75 $32,771 $1,380


$32,771 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KAREN I SCHNEIDER


23.75BCR:


Copy Of Copy Of OKC Upper Deep Fork 2940 W EUBANKS, 2940 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MOJTABA FARDADFAR


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2941 NW 35TH ST, 2941 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 23.95 $33,052 $1,380


$33,052 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ISRAEL L & MELODIE 
CANTRELL


23.95BCR:


Copy Of Copy Of OKC Upper Deep Fork 2944 W EUBANKS, 2944 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DAVID & DEIRDRE FUDGE


0.00BCR:
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Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3001 NW 35TH ST, 3001 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANGEL & RUBILA MEDRANO


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3005 NW 35TH ST, 3005 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3009 NW 35TH ST, 3009 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KELLY E BRUNER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3013 NW 35TH ST, 3013 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BLAKE COBB


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3021 NW 35TH ST, 3021 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LONNIE J & MARGARET A 
STEPHENS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3025 NW 35TH ST, 3025 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ERNEST T OWENS


0.00BCR:
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Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3029 NW 35TH ST, 3029 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ROGER SIRISOMBATH


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3033 NW 35TH ST, 3033 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BASSAM ODETALLA


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3037 NW 35TH ST, 3037 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BETTY A ROBINSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3041 NW 35TH ST, 3041 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARK & JOY CAVETT


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3045 NW 35TH ST, 3045 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ALOUNE & MANIVANH 
BULYPHOL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3049 NW 35TH ST, 3049 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN RAMON LINDER


0.00BCR:


Version: 5.1
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Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3053 NW 35TH ST, 3053 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3057 NW 35TH ST, 3057 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMIE Y RANGEL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3100 NW 35TH ST, 3100 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No TERRY L & JAN E CLARE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3116 NW 35TH ST, 3116 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No B YVONNE TRS DENNY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3120 NW 35TH ST, 3120 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MANISONE SOUTHAPHON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3124 NW 35TH ST, 3124 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No HELEN R TRS HULME


0.00BCR:
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Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3128 NW 35TH ST, 3128 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No GUNNAR & SANDRA 
ANDERSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3132 NW 35TH ST, 3132 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LARRY & BARBARA 
TRUMBLY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3138 NW 35TH ST, 3138 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN & JENNIFER VAUGHT


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3200 NW 35TH ST, 3200 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No PAIGE K & JOHN H 
KUESTER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3204 NW 35TH ST, 3204 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES C & GWEN JOHNS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3208 NW 35TH ST, 3208 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BRANDON K BURKE


0.00BCR:
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Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3212 NW 35TH ST, 3212 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No H & KATHRYN Y BAKER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3216 NW 35TH ST, 3216 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DIRK & ROBIN MEADOWS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3220 NW 35TH ST, 3220 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JACK E & SUSAN CONKLING


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3224 NW 35TH ST, 3224 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ROBERT C POWERS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3228 NW 35TH ST, 3228 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No PERRY L PARRISH


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3500 GARDEN PL, 3500 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No WILLIAM C SEXTON


0.00BCR:
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Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3506 GARDEN PL, 3506 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 23.50 $32,429 $1,380


$32,429 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARGARET A WEAVER


23.50BCR:


Copy Of Copy Of OKC Upper Deep Fork 3510 GARDEN PL, 3510 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 23.31 $32,173 $1,380


$32,173 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JACQUELIN SORIANO


23.31BCR:


Copy Of Copy Of OKC Upper Deep Fork 3514 GARDEN PL, 3514 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 25.64 $35,378 $1,380


$35,378 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


25.64BCR:


Copy Of Copy Of OKC Upper Deep Fork 3518 GARDEN PL, 3518 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No TONOIA S LOVING TRUST 
WYNN


0.00BCR:
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Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3522 GARDEN PL, 3522 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MAKENZIE E MACMILLAN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3526 GARDEN PL, 3526 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JEANETTE L OSBAN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3530 GARDEN PL, 3530 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARY JANE WILSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3534 GARDEN PL, 3534 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LINDA S HILL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3538 GARDEN PL, 3538 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 23.66 $32,655 $1,380


$32,655 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOSE J MARTINEZ


23.66BCR:
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Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3546 GARDEN PL, 3546 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 24.66 $34,030 $1,380


$34,030 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


24.66BCR:


Copy Of Copy Of OKC Upper Deep Fork 3550 GARDEN PL, 3550 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3554 GARDEN PL, 3554 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No STEPHEN E & BARBARA K 
KENNEDY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3558 GARDEN PL, 3558 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RANDALL J WHITEN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3601 Venice, 3601 VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 49.99 $71,329 $1,427


$71,329 $1,427Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Joyce Sharum


49.99BCR:
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Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 2 - New 
Bridge, Channel,Dam impr


$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3616 Venice, 3616 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 54.54 $77,823 $1,427


$77,823 $1,427Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Hartman & Korallus Properties 
LLC


54.54BCR:


Copy Of Copy Of OKC Upper Deep Fork 3620 Venice, 3620 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 37.90 $54,086 $1,427


$54,086 $1,427Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Sally Colvin


37.90BCR:


Copy Of Copy Of OKC Upper Deep Fork 3624 Venice, 3624 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 39.00 $55,654 $1,427


$55,654 $1,427Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Connie Beth Slimp


39.00BCR:
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State: Point of Contact: Analyst:


1 HMGP Meshek & Associates
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Rogers Park Dam Alt 2 - New 
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$1,337,156 $9,955,610 0.13


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3627 Venice, 3627 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Drainage Improvement Flood 24.54 $33,867 $1,380


$33,867 $1,380Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Theresa Joyce


24.54BCR:


Copy Of Copy Of OKC Upper Deep Fork 3628 Venice, 3628 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 37.12 $52,969 $1,427


$52,969 $1,427Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Keri Anne Miller


37.12BCR:


Copy Of Copy Of OKC Upper Deep Fork 3632 Venice, 3632 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 46.47 $66,307 $1,427


$66,307 $1,427Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Orlando Menifee


46.47BCR:
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Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:
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1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
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Comments:


Structure Summary For:


Copy Of Copy Of OKC Upper Deep Fork 2707 Eubanks, 2707 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.47 $69,461 $147,458


$69,461 $147,458Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Preseldia Adams


0.47BCR:


Copy Of Copy Of OKC Upper Deep Fork 2708 Eubanks, 2708 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.52 $72,193 $140,047


$72,193 $140,047Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Christopher Colvin


0.52BCR:


Project Summary:


Point of Contact:


Address: Oklahoma


Martha Ortega


Project Number: Disaster #:


Program:


Analyst:


1


HMGP Meshek & Associates


Martha Ortega


Phone Number:


Email:


Agency:


Version: 5.1


13 Oct 2015 Project: Pg 1 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2711 Eubanks, 2711 W EUBANKS ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.05 $7,342 $141,107


$7,342 $141,107Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Walter Roberts


0.05BCR:


Copy Of Copy Of OKC Upper Deep Fork 2712 Eubanks, 2712 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Bobby Effinger


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2715 Eubanks, 2715 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


Mitigation Hazard BCR Benefits Costs


Acquisition Flood 0.07 $9,883 $143,914


$9,883 $143,914Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Them Van Nguyen


0.07BCR:


Copy Of Copy Of OKC Upper Deep Fork 2715 NW 35TH ST, 2715 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DOROTHY J BROWN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2716 Eubanks, 2716 W EUBANKS ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Michael Jones


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 2 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2719 Eubanks, 2719 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Dominic Truong


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2719 NW 35TH ST, 2719 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2720 Eubanks, 2720 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Billy Anderson


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2723 NW 35TH ST, 2723 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANGELA CRAWFORD


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2724 Eubanks, 2724 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Good Head Homes LLC


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2727 NW 35TH ST, 2727 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RHONDA J JOHNSON


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 3 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2728 W EUBANKS, 2728 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN H TRS PAUL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2731 NW 35TH ST, 2731 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No W E WILLIAMS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2732 W EUBANKS, 2732 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CHRISTIE LEE WATSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2735 NW 35TH ST, 2735 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES A COLLINS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2736 W EUBANKS, 2736 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MASSOUD TELMORE SADR


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2739 NW 35TH ST, 2739 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KURTIS R SUPPLEMENTAL 
NEEDS TRUST PAUL


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 4 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2740 W EUBANKS, 2740 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No WILLIAM GUY TUTER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2743 NW 35TH ST, 2743 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2744 W EUBANKS, 2744 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANNETTE M KULMACZ


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2747 NW 35TH ST, 2747 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CRYSTAL R JOHNSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2748 W EUBANKS, 2748 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CHRISTOPHER S PENCE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2751 NW 35TH ST, 2751 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No EMILY K HORNER


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 5 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2752 W EUBANKS, 2752 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOEL MENCIANO


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2756 W EUBANKS, 2756 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2760 W EUBANKS, 2760 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CODY MAYS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2764 W EUBANKS ST, 2764 W EUBANKS ST, Oklahoma City, Oklahoma, 
73112, Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARY C MCDONALD


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2768 W EUBANKS, 2768 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANDREW R SCHOPFER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2772 W EUBANKS, 2772 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES K PERS REP 
EFFINGER


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 6 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2776 W EUBANKS, 2776 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No EMILY KIRK


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2780 W EUBANKS, 2780 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BILLY J & MARY A TRS 
WILLIAMS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2801 NW 35TH ST, 2801 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LIEN T NGUYEN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2805 NW 35TH ST, 2805 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOSE LUIS & SOCORRO 
VALENCIA


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2809 NW 35TH ST, 2809 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN M DUGGAN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2813 NW 35TH ST, 2813 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No CLAUDINE M SCHMID


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 7 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2817 NW 35TH ST, 2817 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2821 NW 35TH ST, 2821 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No FARRIS E II WILLINGHAM


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2825 NW 35TH ST, 2825 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RICHARD DOUGLAS MASON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2921 NW 35TH ST, 2921 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MATTHEW C BRUNDRIDGE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2925 NW 35TH ST, 2925 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARK A & ROBIN R 
GOODNER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2928 W EUBANKS, 2928 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 8 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2929 NW 35TH ST, 2929 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JUAN R HERNANDEZ


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2933 NW 35TH ST, 2933 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DEREK R WILLIAMS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2936 W EUBANKS, 2936 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2937 NW 35TH ST, 2937 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KAREN I SCHNEIDER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2940 W EUBANKS, 2940 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MOJTABA FARDADFAR


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 2941 NW 35TH ST, 2941 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ISRAEL L & MELODIE 
CANTRELL


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 9 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 2944 W EUBANKS, 2944 W EUBANKS, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DAVID & DEIRDRE FUDGE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3001 NW 35TH ST, 3001 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ANGEL & RUBILA MEDRANO


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3005 NW 35TH ST, 3005 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3009 NW 35TH ST, 3009 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No KELLY E BRUNER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3013 NW 35TH ST, 3013 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BLAKE COBB


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3021 NW 35TH ST, 3021 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LONNIE J & MARGARET A 
STEPHENS


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 10 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3025 NW 35TH ST, 3025 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ERNEST T OWENS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3029 NW 35TH ST, 3029 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ROGER SIRISOMBATH


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3033 NW 35TH ST, 3033 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BASSAM ODETALLA


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3037 NW 35TH ST, 3037 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BETTY A ROBINSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3041 NW 35TH ST, 3041 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARK & JOY CAVETT


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3045 NW 35TH ST, 3045 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ALOUNE & MANIVANH 
BULYPHOL


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 11 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3049 NW 35TH ST, 3049 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN RAMON LINDER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3053 NW 35TH ST, 3053 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3057 NW 35TH ST, 3057 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMIE Y RANGEL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3100 NW 35TH ST, 3100 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No TERRY L & JAN E CLARE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3116 NW 35TH ST, 3116 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No B YVONNE TRS DENNY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3120 NW 35TH ST, 3120 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MANISONE SOUTHAPHON


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 12 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3124 NW 35TH ST, 3124 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No HELEN R TRS HULME


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3128 NW 35TH ST, 3128 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No GUNNAR & SANDRA 
ANDERSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3132 NW 35TH ST, 3132 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LARRY & BARBARA 
TRUMBLY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3138 NW 35TH ST, 3138 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOHN & JENNIFER VAUGHT


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3200 NW 35TH ST, 3200 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No PAIGE K & JOHN H 
KUESTER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3204 NW 35TH ST, 3204 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JAMES C & GWEN JOHNS


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 13 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3208 NW 35TH ST, 3208 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No BRANDON K BURKE


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3212 NW 35TH ST, 3212 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No H & KATHRYN Y BAKER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3216 NW 35TH ST, 3216 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No DIRK & ROBIN MEADOWS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3220 NW 35TH ST, 3220 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JACK E & SUSAN CONKLING


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3224 NW 35TH ST, 3224 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No ROBERT C POWERS


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3228 NW 35TH ST, 3228 NW 35TH ST, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No PERRY L PARRISH


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 14 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3500 GARDEN PL, 3500 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No WILLIAM C SEXTON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3506 GARDEN PL, 3506 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARGARET A WEAVER


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3510 GARDEN PL, 3510 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JACQUELIN SORIANO


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3514 GARDEN PL, 3514 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3518 GARDEN PL, 3518 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No TONOIA S LOVING TRUST 
WYNN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3522 GARDEN PL, 3522 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MAKENZIE E MACMILLAN


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 15 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3526 GARDEN PL, 3526 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JEANETTE L OSBAN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3530 GARDEN PL, 3530 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No MARY JANE WILSON


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3534 GARDEN PL, 3534 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No LINDA S HILL


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3538 GARDEN PL, 3538 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No JOSE J MARTINEZ


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3546 GARDEN PL, 3546 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3550 GARDEN PL, 3550 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 16 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3554 GARDEN PL, 3554 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No STEPHEN E & BARBARA K 
KENNEDY


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3558 GARDEN PL, 3558 GARDEN PL, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No RANDALL J WHITEN


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3601 Venice, 3601 VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Joyce Sharum


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3616 Venice, 3616 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Hartman & Korallus Properties 
LLC


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3620 Venice, 3620 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Sally Colvin


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3624 Venice, 3624 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Connie Beth Slimp


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 17 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega







Copy Of Copy Of OKC Upper Deep Fork 3627 Venice, 3627 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Theresa Joyce


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3628 Venice, 3628 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Keri Anne Miller


0.00BCR:


Copy Of Copy Of OKC Upper Deep Fork 3632 Venice, 3632 N VENICE BLVD, Oklahoma City, Oklahoma, 73112, 
Oklahoma


$0 $0Benefits: Costs:


Structure Type: Historic Building: Contact:Building No Orlando Menifee


0.00BCR:


Version: 5.1


13 Oct 2015 Project: Pg 18 of 54


Total Benefits: Total Costs: BCR:


Project Number: Disaster #: Program: Agency:


State: Point of Contact: Analyst:


1 HMGP Meshek & Associates


Oklahoma


OKC NW 36th & Venice & Will 
Rogers Park Dam Alt 3 - 
Acquistion


$158,879 $572,526 0.28


Martha OrtegaMartha Ortega












 


 


 


ATTACHMENT F BENEFIT-COST ANALYSIS 


BELLE ISLE BYPASS TUNNEL BCA 


STATE OF OKLAHOMA 
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Belle Isle Bypass Tunnel Drainage Improvements 


Alternative 1 – Status Quo:  


The Belle Isle Lake Bypass Tunnel, built in the early 1970's, is nearly a mile long, and consists of 


3,750 linear feet of multi‐plate super span tunnel, and 950 linear feet of double cell reinforced 


concrete box. The 27'‐3" span by 13'‐10" rise multi‐plate super span portion was reinforced with 


structural framing inside the tunnel for a distance of 600 feet below I‐44 where record drawings 


indicate approximately 40 feet of earth cover.  These structural modifications were added in two 


separate contracts dated 1985 and 1986.   


Additional structural framing was also provided near Classen Blvd for a distance of 30 feet where 


two large storm sewers enter the top of the tunnel. 


The portion of  the  tunnel below  Interstate 44 was  reinforced with pipe  columns  and  tie  rod 


assemblies to combat the deflection at the top of the tunnel due to the 40 feet of earth cover. 


The large amount of debris that travels through the tunnel have caused the tie rod assemblies to 


break on many occasions, at great cost to the City as well as the impact on the system’s ability to 


pass  flood  flows. The   project   engineering    report   prepared    in   2010    is   attached    in    file 


ExhibitBBelleIsle.pdf. The assemblies were damaged during the May 31, 2013 storm event. 


There have been a number of additional large storm events, as well as May 31, 2013, that have 


caused further damage to the super span. The concern, beyond the cost of repairs, is the very real 


potential for failure of the super span in the vicinity of Classen Blvd. If the happens, I‐44 would be 


closed  for at  least 180 days.  I‐44  in  that  location  is  the most heavily  traveled highway  in  the 


Oklahoma City limits. The cost to rebuild the structure and I‐44 was not estimated. The cost of 


the closure itself is estimated at over $70,000,000, as shown in the table below: 


I‐44 Pennsylvania to Western Closure 


Oklahoma County 


ADT           97,000           


%TRUCK                   17           


AVERAGE NO OF TRUCK / DAY           16,490           


AVERAGE NO OF CARS / DAY           80,510           


SPEED LIMIT CURRENT SECTION 
                 65  


 
MPH                     5,720   FOOT/MIN 


LENGTH OF CURRENT SECTION                  1.0    MI                      5,280   FEET 


TIME TRAVEL CURRENT SECTION                              0.92   MIN 


PROPOSE LENGTH DETOUR               12.0    MI                    63,360   FEET 


SPEED LIMIT DETOUR 
                 60  


 
MPH                     5,280   FOOT/MIN 


TIME TO TRAVEL DETOUR                             12.00   MIN 


DELAY TIME                           11.08   MIN 


ROAD USER COST TRUCK        $143,843.54  $PER DAY 







I‐44 Pennsylvania to Western Closure 


Oklahoma County 


ROAD USER COST CARS        $248,099.62  $PER DAY 


TOTAL ROAD USER COST        $391,943.15  $PER DAY 


              


              


TOTAL ROAD USER COST        $391,943.15  $PER DAY 


              


LENGTH OF PROPOSED CLOSURE                          180.00   DAYS 


              


TOTAL COST        $70,549,767.80    


              


The following assumptions were made for the noted calculation:      
*ADT was obtained from the Oklahoma Department of Transportation 2014 Annual Average Daily 


Traffic  


*The percentage truck volumes were obtained from previous data from ODOT     


*Detour route was assumed to be approximately 12 miles long along I‐40 and I‐235. 


 


Alternative 2 – Reconstruction of existing structure with a 2‐12’x12’ RCB  


This alternative  includes the reconstruction of approximately 600 LF of the Belle  Island Bypass 


Tunnel  on  the  Deep  Fork  River  beneath  Interstate  44.  The  proposed  Project will  consist  of 


constructing 600 LF of double 12’ x 12’ RCB constructed within the current tunnel, and filling the 


voids  with  concrete.  The  multi‐plate  super  span  section  includes  corrugations  that  have  a 


signification roughness, limiting flow rates. The proposed RCB sections will have smooth concrete 


walls that have very little resistance to flood flows, allowing for equal or greater flow despite the 


smaller cross‐sectional area. The project will eliminate the loss of the tie rod assemblies during 


each  storm  event  and mitigate  the  potential  for  failure  of  the  drainage  tunnel,  threatening 


Interstate 44 above.  The cost of this project is $ 6,838,486, shown below: 


Belle Isle Lake Bypass Tunnel Reconstruction ‐ Alternate 2 


ITEM  DESCRIPTION  UNIT TOTAL  UNIT PRICE  TOTAL COST 


1  UNCLASSIFIED EXCAVATION  CY  12739   $   12.00    $ 152,868 


2  2‐10'X10' RCB  LF  600   $  5,190.00    $ 3,114,000 


3  CLASS A CONCRETE  CY  1338   $  450.00    $ 602,100 


4  6' DIA. MANHOLE VENT  VF  40   $  500.00    $ 20,000 


5  SPECIAL CONSTRUCTION  LS  1   $  50,000.00    $ 50,000 


     Subtotal   $ 3,938,968 


     


25% Utility 
Relocation 


Contingency   $ 984,742 


     Subtotal   $ 4,923,710 







Belle Isle Lake Bypass Tunnel Reconstruction ‐ Alternate 2 


     25% Contingency   $ 1,230,928 


     Total   $6,154,638 


       
    Project Delivery   $ 683,849 
      
    Grand Total   $ 6,838,486 


 


The geographical location is shown on the map below. It is bounded roughly by I‐44 on the west, 


NW 36th St. on the north, NW 34th St. to the south, and just east of N. Venice Blvd on the east. 


 


 


The community’s resiliency will be enhanced with the elimination of the threat of failure of the 


I‐44 roadway, stormwater will continue to move through the structure without flooding 


upstream areas, and emergency vehicle detours will not be necessary. 


This project will be designed and constructed within a three‐year two‐month time period as 


shown on the schedule. The individual phases will not exceed a two‐year time frame. Some 


construction time efficiencies can be realized because construction in Will Rogers Park can be 


performed at the same time as NW 36th St & Venice.  







 


Considering only the avoided cost of the closure of I‐44 in the area, the project has a BCR over 


11. 







OKLAHOMA DEPARTMENT OF TRANSPORTATION
STRATEGIC ASSET & PERFORMANCE MANAGEMENT DIVISION
TRAFFIC ANALYSIS BRANCH
200 N.E. 21ST. STREET
OKLAHOMA CITY, OKLAHOMA 73105 Oklahoma County (55)


LEGEND


AVCWIM


AVC - AUTOMATIC VEHICLE CLASSIFICATION SITE:
RECORDS TRAFFIC VOLUME AND


CLASSIFICATION EACH DAY


WIM - WEIGHT-IN-MOTION SITE:
RECORDS VEHICLE VOLUME, CLASSIFICATION, AND


APPROXIMATE AXLE WEIGHTS EACH DAY


STATE HIGHWAY SYSTEM


1234 (VPD)


2014
Annual Average Daily Traffic
Oklahoma Highway System
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ATTACHMENT F – BENEFIT COST ANALYSIS 


UNITS NEAR PROJECTS 


STATE OF OKLAHOMA 


 


AttF_E47_NearbyUnits.pdf 


 


 







Distance (in feet) to Immediate Project 


Area by Area Group


SUM of 


Residential Units


500 Belle Isle Bypass Tunnel 21                        


1300 Belle Isle Bypass Tunnel 372                      


0 Downtown 485                      


500 Downtown 741                      


1300 Downtown 1,956                   


0 Edwards Elementary 102                      


500 Edwards Elementary 224                      


1300 Edwards Elementary 669                      


0 SW 25th & Walker 182                      


500 SW 25th & Walker 262                      


1300 SW 25th & Walker 997                      


0 Twin Creeks 196                      


500 Twin Creeks 98                        


1300 Twin Creeks 930                      


0 Will Rogers Pond 181                      


500 Will Rogers Pond 499                      


1300 Will Rogers Pond 1,331                   


0 NW 36th & Francis 55                        


500 NW 36th & Francis 286                      


1300 NW 36th & Francis 1,078                   


Will Rogers Park and NW 36th & Venice 


Improvements 1,021                     
Will Rogers Park and NW 36th & Venice 


Improvements 2,409                     


Residential units based on 500' and 1300' buffers used to 


select all Oklahoma County assessor parcels with centroids 


near the project geometries.








 


 


 


ATTACHMENT F – BENEFIT COST ANALYSIS 


LOW MOD INCOME DATA 


STATE OF OKLAHOMA 
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CDBG Low and Moderate Income Data
US Department of Housing and Urban Development
2014 HUD Special Census Tabulation by Census Block Group
Oklahoma City (Place Code 55000)


Proposed Drainage 
Improvement Projects


PLACENAME TRACT BLKGRP
LOW
MOD


LOWMOD
UNIV


LOWMOD
PCT


NW 36th and Venice Oklahoma City city 100200 1 454 800 56.8
Low and Moderate Income 56.8%


Will Rogers Park Oklahoma City city 100200 1 454 800 56.8
Oklahoma City city 105904 2 535 899 59.5
Oklahoma City city 105904 4 937 1,377 68.0


Low and Moderate Income 62.6% 1,926 3,076


Will Rogers Park and NW 36th 
and Venice


2,380 3,876


Low and Moderate Income 61.4%


Small Deep Fork Trib east of 
Independence Oklahoma City city 105904 1 285 512 55.7


Oklahoma City city 105904 2 535 899 59.5
Oklahoma City city 105904 4 937 1,377 68.0


Low and Moderate Income 63.0% 1,757 2,788


NW 36th and Francis Oklahoma City city 100700 1 429 609 70.4
Oklahoma City city 100800 2 799 1,147 69.7


Low and Moderate Income 69.9% 1,228 1,756


Edwards Elementary Oklahoma City city 102800 4 589 744 79.2
Low and Moderate Income 79.2%


Twin Creek Oklahoma City city 104100 1 1,193 1,386 86.1
Oklahoma City city 104100 2 1,478 1,895 78.0
Oklahoma City city 104300 1 494 743 66.5
Oklahoma City city 105700 1 362 456 79.4


Low and Moderate Income 
Percent 78.7% 3,527 4,480


SW 25th and Walker Oklahoma City city 104600 1 659 1,054 62.5
Oklahoma City city 104700 1 455 514 88.5
Oklahoma City city 104700 2 672 830 81.0







Oklahoma City city 105000 1 835 1,237 67.5
Low and Moderate Income 
Percent 72.1% 2,621 3,635


NW 4th  Walker to Robt S Kerr Oklahoma City city 103200 1 405 626 64.7
Oklahoma City city 103601 1 0 0 0.0


Low and Moderate Income 
Percent 64.7%


NW 10th and Dewey near EMSA Oklahoma City city 102500 1 410 446 91.9
Low and Moderate Income 
Percent 91.9%


NW 4th  Walker to Robt S Kerr 
& NW 10th and Dewey near 
EMSA


815 1,072


Low and Moderate Income 
Percent 76.0%


NW 4th Classen to Shartel Oklahoma City city 103200 1 405 626 64.7
Low and Moderate Income 
Percent 64.7%


NW 7th and 5th Along RR Oklahoma City city 103000 1 224 354 63.3
Oklahoma City city 103101 1 149 149 100.0
Oklahoma City city 103102 1 0 0 0.0


Low and Moderate Income 
Percent 74.2% 373 503


Melrose and Glade Oklahoma City city 106912 2 1,441 1,969 73.2
Oklahoma City city 106913 1 850 1,410 60.3


Low and Moderate Income 
Percent 67.8% 2,291 3,379


2501 SW Murray Oklahoma City city 107215 3 501 918 54.6
Oklahoma City city 107215 4 493 1,203 41.0
Oklahoma City city 107215 5 699 1,137 61.5
Oklahoma City city 107216 1 339 711 47.7
Oklahoma City city 107216 2 810 1,279 63.3
Oklahoma City city 107216 3 478 656 72.9
Oklahoma City city 104200 2 511 698 73.2
Oklahoma City city 104200 3 544 658 82.7
Oklahoma City city 104300 2 1,226 1,503 81.6
Oklahoma City city 104300 3 764 1,132 67.5
Oklahoma City city 104400 2 796 1,298 61.3







Oklahoma City city 104400 3 614 939 65.4
Oklahoma City city 105500 1 794 1,039 76.4
Oklahoma City city 105500 2 610 739 82.5
Oklahoma City city 105500 3 366 588 62.2
Oklahoma City city 105500 4 343 531 64.6


Low and Moderate Income 
Percent 65.8% 9,888 15,029


NE 23rd and MLK Oklahoma City city 106100 2 778 945 82.3
Low and Moderate Income 
Percent 82.3%


Deep Fork (Belle Isle Bypass) Oklahoma City city 100100 1 828 1,404 59.0
Oklahoma City city 100100 3 687 1,207 56.9
Oklahoma City city 100200 1 454 800 56.8
Oklahoma City city 100200 2 277 700 39.6
Oklahoma City city 100200 3 509 968 52.6
Oklahoma City city 105904 1 285 512 55.7
Oklahoma City city 105904 2 535 899 59.5
Oklahoma City city 105904 4 937 1,377 68.0
Oklahoma City city 106502 2 352 767 45.9
Oklahoma City city 106502 3 380 835 45.5
Oklahoma City city 106503 1 206 874 23.6
Oklahoma City city 106503 8 231 713 32.4


Low and Moderate Income 
Percent 51.4% 5,681 11,056





		Drainage Projects






 


 


 


ATTACHMENT F – BENEFIT COST ANALYSIS 


OKLAHOMA BASIN 


STATE OF OKLAHOMA 
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Oklahoma Basin
1 2 3 4 5 6


Quantitative assessment
(Explain basis and/or methodology for calculating
Monetized Effect, including data sources, if
applicable)


Twin Creeks storm sewer
improvement


AttF_E24_TwinBCA
Alter_OK.pdf


Project costs estimated by Johnson & Associates in
February 2014


$5,622,500


NW 4th & Walker and NW 10th &
Dewey Underground Stormwater
Detention


AttF_E27_4thBCAA
lter_OK.pdf


Project costs estimated by Meshek & Associates,
PLC


$47,328,905


NE 7th Storm Sewer under BNSF
Railroad


AttF_E29_7thBCAA
lter_OK.pdf


Project costs estimated by Meshek & Associates,
PLC


$686,567


NW 4th from Classen to Shartel
Storm Sewer and Inlet


AttF_E31_4thShrtlB
CAAlter_OK.pdf


Project costs estimated by Meshek & Associates,
PLC


$10,813,279


Edwards Elementary Drainage
AttF_E33_Edwards
BCAAlter_OK.pdf


Project costs estimated by Meshek & Associates,
PLC


$3,933,756


Twin Creeks storm sewer
improvement avoided damage


AttF_E24_TwinBCA
Alter_OK.pdf


Based on results of FEMA BCA tool for area $4,360,545


NW 4th & Walker and NW 10th &
Dewey Underground Stormwater
Detention


AttF_E27_4thBCAA
lter_OK.pdf


Based on results of FEMA BCA tool for area $66,626,072


NE 7th Storm Sewer under BNSF
Railroad


AttF_E29_7thBCAA
lter_OK.pdf


Based on results of FEMA BCA tool for area $6,480,385


NW 4th from Classen to Shartel
Storm Sewer and Inlet


AttF_E31_4thShrtlB
CAAlter_OK.pdf


Based on results of FEMA BCA tool for area $10,252,535


Edwards Elementary Drainage
AttF_E33_Edwards
BCAAlter_OK.pdf


Based on results of FEMA BCA tool for area $1,473,262


Twin Creeks storm sewer
improvement avoided damage


Exhibit E, Factor 3,
III.A.1-2, 3 pages
XX-XX


This project will reduce flooding and the associated
erosion, increased particulate, and pollutants in
water supplies.


2


Qualitative Description of Effect and Rationale for
Including in BCA


Monetized 
effect (if
applicable)


Uncert
ainty


Life cycle costs


Resiliency Value


Environmental Value


Costs and Benefits by category
Page # in Factor
Narratives or BCA
Attachment







NW 4th & Walker and NW 10th &
Dewey Underground Stormwater
Detention


Exhibit E, Factor 3,
III.A.1-2, 4 pages
XX-XX


This project will reduce flooding and the associated
erosion, increased particulate, and pollutants in
water supplies.


2


NE 7th Storm Sewer under BNSF
Railroad


Exhibit E, Factor 3,
III.A.1-2, 5 pages
XX-XX


This project will reduce flooding and the associated
erosion, increased particulate, and pollutants in
water supplies.


2


NW 4th from Classen to Shartel
Storm Sewer and Inlet


Exhibit E, Factor 3,
III.A.1-2, 6 pages
XX-XX


This project will reduce flooding and the associated
erosion, increased particulate, and pollutants in
water supplies.


2


Edwards Elementary Drainage
Exhibit E, Factor 3,
III.A.1-2, 7 pages
XX-XX


This project will reduce flooding and the associated
erosion, increased particulate, and pollutants in
water supplies.


2


Twin Creeks low mod income
benefitted


AttF_E48_LowMod
Data_OK.pdf


Block groups affected by this activity are 78.7%
Low - Moderate Income


1


NW 4th & Walker and NW 10th &
Dewey low mod income benefitted


AttF_E48_LowMod
Data_OK.pdf


Block groups affected by this activity are 76.0%
Low - Moderate Income


1


NE 7th Storm Sewer under BNSF
Railroad low mod income
benefitted


AttF_E48_LowMod
Data_OK.pdf


Block groups affected by this activity are 74.2%
Low - Moderate Income


1


NW 4th from Classen to Shartel
Storm Sewer and Inlet low mod
income benefitted


AttF_E48_LowMod
Data_OK.pdf


Block groups affected by this activity are 64.7%
Low - Moderate Income


1


Edwards Elementary Drainage low
mod income benefitted


AttF_E48_LowMod
Data_OK.pdf


Block groups affected by this activity are 79.2%
Low - Moderate Income


1


Twin Creeks
Exhibit E, Factor 3,
III.A.1-2, 3 pages
XX-XX


More reliable avoidance of direct or nearby flood
damage will both increase residents feeling of
safety and improve confidence in governmental
capacity to maintain a safe system of public
infrastructure.


2


Community Development Value







NW 4th & Walker and NW 10th &
Dewey


Exhibit E, Factor 3,
III.A.1-2, 4 pages
XX-XX


More reliable avoidance of direct or nearby flood
damage will both increase residents feeling of
safety and improve confidence in governmental
capacity to maintain a safe system of public
infrastructure.


2


NE 7th Storm Sewer under BNSF
Railroad


Exhibit E, Factor 3,
III.A.1-2, 5 pages
XX-XX


More reliable avoidance of direct or nearby flood
damage will both increase residents feeling of
safety and improve confidence in governmental
capacity to maintain a safe system of public
infrastructure.


2


NW 4th from Classen to Shartel
Storm Sewer and Inlet


Exhibit E, Factor 3,
III.A.1-2, 6 pages
XX-XX


More reliable avoidance of direct or nearby flood
damage will both increase residents feeling of
safety and improve confidence in governmental
capacity to maintain a safe system of public
infrastructure.


2


Edwards Elementary Drainage
Exhibit E, Factor 3,
III.A.1-2, 7 pages
XX-XX


More reliable avoidance of direct or nearby flood
damage will both increase residents feeling of
safety and improve confidence in governmental
capacity to maintain a safe system of public
infrastructure.


2


Twin Creeks
AttF_E47_NearbyU
nits.pdf


294 units within 2 blocks of flooding as well as
another 930 units within 4 blocks, are currently
subject to unpredictable and recurring flooding
causing delays and losses ranging from minor
tardiness to complete loss of productive use for
varying amounts of time.


2


NW 4th & Walker and NW 10th &
Dewey, NE 7th Storm Sewer under
BNSF Railroad, and NW 4th from
Classen to Shartel Storm Sewer and
Inlet


AttF_E47_NearbyU
nits.pdf


1,226 units within 2 blocks of flooding as well as
another 1,956 units within 4 blocks, are currently
subject to unpredictable and recurring flooding
causing delays and losses ranging from minor
tardiness to complete loss of productive use for
varying amounts of time.


2


Economic Revitalization







Edwards Elementary Drainage
AttF_E47_NearbyU
nits.pdf


326 units within 2 blocks of flooding as well as
another 669 units within 4 blocks, are currently
subject to unpredictable and recurring flooding
causing delays and losses ranging from minor
tardiness to complete loss of productive use for
varying amounts of time.


2


BCR 1.304





		Oklahoma






 


 


 


ATTACHMENT F – BENEFIT COST ANALYSIS 


DEEP FORK BASIN 


STATE OF OKLAHOMA 


 


AttF_E49_DeepForkBCA_OK.pdf 







Deep Fork
1 2 3 4 5 6


Quantitative assessment
(Explain basis and/or methodology for calculating
Monetized Effect, including data sources, if
applicable)


Will Rogers Park and NW 36th &
Walker Improvements


AttF_E44_WillBCA
Alter_OK.pdf


Project costs estimated by Meshek & Associates,
PLC


$10,149,465


Belle Isle Bypass Tunnel
AttF_E46_BelleBCA
Alter_OK.pdf


Project costs estimated by Meshek & Associates,
PLC


$6,838,486


Will Rogers Park and NW 36th &
Venice Improvements avoided
damage


AttF_E44_WillBCA
Alter_OK.pdf


Based on results of FEMA BCA tool for area $1,164,462


Belle Isle Bypass Tunnel
AttF_E46_BelleBCA
Alter_OK.pdf


Belle Isle Bypass Tunnel computed as the avoided
road closure costs over 180 days.


$70,000,000


Will Rogers Park and NW 36th &
Walker Improvements


Exhibit E, Factor 3,
III.B.1-2, 3 pages XX-
XX


This project will reduce flooding and the associated
erosion, increased particulate, and pollutants in
water supplies.


2


Belle Isle Bypass Tunnel
Exhibit E, Factor 3,
III.B.1-2, 4 pages
XX-XX


This project will reduce flooding and the associated
erosion, increased particulate, and pollutants in
water supplies.


2


Will Rogers Park and NW 36th &
Walker Improvements


AttF_E48_LowMod
Data_OK.pdf


Block groups affected by this activity are 61.4%
Low - Moderate Income


1


Belle Isle Bypass Tunnel
AttF_E48_LowMod
Data_OK.pdf


Block groups affected by this activity are 51.4%
Low - Moderate Income


1


Will Rogers Park and NW 36th &
Walker Improvements


Exhibit E, Factor 3,
III.B.1-2, 3 pages XX-
XX


More reliable avoidance of direct or nearby flood
damage will both increase residents feeling of
safety and improve confidence in governmental
capacity to maintain a safe system of public
infrastructure.


2


Environmental Value


Community Development Value


Costs and Benefits by category
Page # in Factor
Narratives or BCA
Attachment


Qualitative Description of Effect and Rationale for
Including in BCA


Monetized 
effect (if
applicable)


Uncert
ainty


Life cycle costs


Resiliency Value







Belle Isle Bypass Tunnel
Exhibit E, Factor 3,
III.B.1-2, 4 pages
XX-XX


More reliable avoidance of direct or nearby flood
damage will both increase residents feeling of
safety and improve confidence in governmental
capacity to maintain a safe system of public
infrastructure.


2


Will Rogers Park and NW 36th &
Walker Improvements


AttF_E47_NearbyU
nits.pdf


1,021 units within 2 blocks of flooding as well as
another 2,409 units within 4 blocks, are currently
subject to unpredictable and recurring flooding
causing delays and losses ranging from minor
tardiness to complete loss of productive use for
varying amounts of time.


2


Belle Isle Bypass Tunnel
AttF_E47_NearbyU
nits.pdf


21 units within 2 blocks of flooding as well as
another 372 units within 4 blocks, are currently
subject to unpredictable and recurring flooding
causing delays and losses ranging from minor
tardiness to complete loss of productive use for
varying amounts of time.


2


BCR 4.189


Economic Revitalization





		DeepFork






 


 


 


 


 


 


ATTACHMENT H CROSSWALK CHECKLIST 


 


STATE OF OKLAHOMA 


 


AttH_A11_Crosswalk_OK.pdf. 







CDBG-NDRC PHASE II CROSSWALK CHECKLIST (TABLE OF CONTENTS)
Applicant Name:   STATE OF OKLAHOMA
Primary Responsible Agency:    OKLAHOMA DEPARTMENT OF COMMERCE
Competition Phase:    NDRC PHASE II


https://sftptemp.okc.gov  Username: RCRCYPKANR        Password: imJzIXY3


EXHIBIT PHASE II DOCUMENT / FILENAME PAGE
Crosswalk Checklist/ Table of Contents AttH_A11_Crosswalk_OK.pdf Pages 1-8


A Executive Summary ExhibitA_ExecSumm_OK.pdf Page 1
B Threshold ExhibitB_Threshold_OK.pdf Page 1


General Section ExhibitB_Threshold_OK.pdf Page 1
Eligible Applicant ExhibitB_Threshold_OK.pdf Page 1
Eligible County ExhibitB_Threshold_OK.pdf Page 1


Most Impacted and Distressed Target Area ExhibitB_Threshold_OK.pdf Page 1


Eligible Activity ExhibitB_Threshold_OK.pdf Page 1
Proposal Incorporates Resilience ExhibitB_Threshold_OK.pdf Page 1
National Objective ExhibitB_Threshold_OK.pdf Page 1
Overall Benefit ExhibitB_Threshold_OK.pdf Page 1
Tie-back ExhibitB_Threshold_OK.pdf Page 1
One application per Applicant ExhibitB_Threshold_OK.pdf Page 1
Certifications ExhibitB_Threshold_OK.pdf Page 1


C Factor 1- Capacity ExhibitC_Capacity_OK.pdf Pages 1-19
Subfactor: Past Experience ExhibitC_Capacity_OK.pdf Pages 1-17
Subfactor: Management Structure ExhibitC_Capacity_OK.pdf Pages 18-19


D Factor 2 – Need ExhibD_Need_OK.pdf Pages 1-22
Subfactor:Target Area / Unmet needs ExhibitD_Need_OK.pdf Pages 1-7
Subfactor: Resilience Need ExhibitD_Need_OK.pdf Pages 7-22
Subfactor: Best Actions ExhibitD_Need_OK.pdf Pages 7-22


NOTE: NDRC PHASE II ATTACHMENTS CAN BE ACCESSED VIA SFTP IN NDRC PHASE II FILE FOLDER AT: 


NOTE: The NDRC Phase II Application contains 85 pages. The use of additional pages qualify under the additional 5 
page per project rule as specified in the NDRC NOFA. 
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https://sftptemp.okc.gov/





E Factor 3 – Soundness of Approach ExhibitE_Soundness_OK.pdf Pages 1-33
Subfactor: Project / Frame Correspond - 
Planning & Regulation ExhibitE_Soundness_OK.pdf Pages 1-6


Subfactor: Project / Frame Correspond - 
Drainage Infrastructure & Environ. Restor. ExhibitE_Soundness_OK.pdf Pages 6-22


Subfactor: Project / Frame Correspond - 
Housing & Comm. Dev. ExhibitE_Soundness_OK.pdf Pages 22-33


Subfactor: Project / Frame Correspond - 
Economic Revitalization ExhibitE_Soundness_OK.pdf Page 33


Subfactor: Increases Resilience - Planning & 
Regulation ExhibitE_Soundness_OK.pdf Pages 1-2


Subfactor: Increases Resilience - Planning & 
Regulation, Drainge Master Plan


ExhibitE_Soundness_OK.pdf Pages 2-4


Subfactor: Increases Resilience - Planning & 
Regulation, Development Regulations


ExhibitE_Soundness_OK.pdf Pages 5-6


Subfactor: Increases Resilience - Drainage 
Infrastructure & Environ. Rest. ExhibitE_Soundness_OK.pdf Pages 6-7


Subfactor: Increases Resilience - Drainage 
Infrastructure & Environ. Rest., OK River 
basin, Twin Creeks


ExhibitE_Soundness_OK.pdf Page 10


Subfactor: Increases Resilience -  Drainage 
Infrastructure & Environ. Rest., OK River 
basin, NW 4th & NW 10th


ExhibitE_Soundness_OK.pdf Pages 11-12


Subfactor: Increases Resilience - Drainage 
Infrastructure & Environ. Rest., OK River 
basin, NE 7th


ExhibitE_Soundness_OK.pdf Pages 13-14


Subfactor: Increases Resilience - Drainage 
Infrastructure & Environ. Rest., OK River 
basin, NW 4th & Shartel


ExhibitE_Soundness_OK.pdf Pages 14-15


Subfactor: Increases Resilience - Drainage 
Infrastructure & Environ. Rest., OK River 
basin, Edwards Elementary


ExhibitE_Soundness_OK.pdf Page 16
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Subfactor: Increases Resilience - Drainage 
Infrastructure & Environ. Rest., Deep Fork 
basin, Will Rogers


ExhibitE_Soundness_OK.pdf Pages 19-20


Subfactor: Increases Resilience - Drainage 
Infrastructure & Environ. Rest., Deep Fork 
basin, Belle Isle Bypass


ExhibitE_Soundness_OK.pdf Page 21


Subfactor: Increases Resilience - Drainage 
Infrastructure & Environ. Rest., Lake 
Thunderbird basin


ExhibitE_Soundness_OK.pdf Pages 21-22


Subfactor: Increases Resilience - Housing & 
Comm Dev., OK basin, Oak Grove Comm 
Center


ExhibitE_Soundness_OK.pdf Pages 23-24


Subfactor: Increases Resilience - Housing & 
Comm Dev., Deep Fork basin, Gateway 
Academy


ExhibitE_Soundness_OK.pdf Pages 28-30


Subfactor: Increases Resilience - Housing & 
Comm Dev., Deep Fork basin, Shepherd 
Manor


ExhibitE_Soundness_OK.pdf Pages 31-32


Subfactor: Model / Replicable / Holistic - 
Drainage Master Plan ExhibitE_Soundness_OK.pdf Pages 2-5


Subfactor: Model / Replicable / Holistic - 
Development Regulations ExhibitE_Soundness_OK.pdf Pages 5-6


Subfactor: Model / Replicable / Holistic - 
Oklahoma River Basin ExhibitE_Soundness_OK.pdf Pages 7-8


Subfactor: Model / Replicable / Holistic - Deep 
Fork Basin ExhibitE_Soundness_OK.pdf Page 17, 26


Subfactor: Model / Replicable / Holistic - Lake 
Thunderbird basin ExhibitE_Soundness_OK.pdf Page 22


Subfactor: Schedule - Drainage Master Plan ExhibitE_Soundness_OK.pdf Pages 4-5


Subfactor: Schedule - Planning & Regulation, 
Development Regulations ExhibitE_Soundness_OK.pdf Page 6


Subfactor: Schedule - OK River basin, Twin 
Creeks ExhibitE_Soundness_OK.pdf Pages 10-11


Subfactor: Schedule - OK River basin, NW 
4th & NW 10th ExhibitE_Soundness_OK.pdf Page 12
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Subfactor: Schedule - OK River basin, NE 7th ExhibitE_Soundness_OK.pdf Page 14


Subfactor: Schedule - OK River basin, NW 
4th & Shartel ExhibitE_Soundness_OK.pdf Page 15


Subfactor: Schedule - OK River basin, 
Edwards Elementary ExhibitE_Soundness_OK.pdf Page 16


Subfactor: Schedule - Deep Fork basin, Will 
Rogers ExhibitE_Soundness_OK.pdf Page 20


Subfactor: Schedule - Deep Fork basin, Belle 
Isle Bypass ExhibitE_Soundness_OK.pdf Page 21


Subfactor: Schedule - Lake Thunderbird basin ExhibitE_Soundness_OK.pdf Page 22


Subfactor: Schedule - OK Basin, Oak Grove 
Comm. Center ExhibitE_Soundness_OK.pdf Pages 24-25


Subfactor: Schedule - Deep Fork Basin, 
Gateway Academy ExhibitE_Soundness_OK.pdf Page 30


Subfactor: Schedule - Deep Fork Basin, 
Shepherd Manor ExhibitE_Soundness_OK.pdf Page 32


Subfactor: Budget - Drainage Master Plan ExhibitE_Soundness_OK.pdf Page 4
Subfactor: Budget - Planning & Regulation, 
Development Regulations ExhibitE_Soundness_OK.pdf Page 6


Subfactor: Budget - Oklahoma River Basin ExhibitE_Soundness_OK.pdf Pages 7-8


Subfactor: Budget - OK River basin, Twin 
Creeks ExhibitE_Soundness_OK.pdf Page 11


Subfactor: Budget - OK River basin, NW 4th 
& NW 10th ExhibitE_Soundness_OK.pdf Page 13


Subfactor: Budget - OK River basin, NE 7th ExhibitE_Soundness_OK.pdf Page 14


Subfactor: Budget - OK River basin, NW 4th 
& Shartel ExhibitE_Soundness_OK.pdf Page 15


Subfactor: Budget - OK River basin, Edwards 
Elementary ExhibitE_Soundness_OK.pdf Pages 16-17


Subfactor: Budget - Deep Fork Basin, 
drainage ExhibitE_Soundness_OK.pdf Page 18
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Subfactor: Budget - Deep Fork basin, Will 
Rogers ExhibitE_Soundness_OK.pdf Page 20


Subfactor: Budget - Deep Fork basin, Belle 
Isle Bypass ExhibitE_Soundness_OK.pdf Page 21


Subfactor: Budget - Lake Thunderbird basin ExhibitE_Soundness_OK.pdf Page 22


Subfactor: Budget - OK Basin, Oak Grove 
Comm. Center ExhibitE_Soundness_OK.pdf Pages 25-26


Subfactor: Budget - Deep Fork Basin, 
Housing ExhibitE_Soundness_OK.pdf Page 28


Subfactor: Budget - Deep Fork Basin, 
Gateway Academy ExhibitE_Soundness_OK.pdf Page 31


Subfactor: Budget - Deep Fork Basin, 
Shepherd Manor ExhibitE_Soundness_OK.pdf Page 32-33


Subfactor: Budget - Econimic Revitalization ExhibitE_Soundness_OK.pdf Page 33


Subfactor: Budget - Summary ExhibitE_Soundness_OK.pdf Page 33
Subfactor: Plan Consistency ExhibitE_Soundness_OK.pdf Page 33


F Factor 4 – Leverage ExhibitF_LeverOut_OK.pdf Pages 1-5
G Factor 5- Long-Term Commitment ExhibitG_Commit_OK.pdf Pages 1-4


PHASE II ATTACHMENT LISTING


https://sftptemp.okc.gov  Username: RCRCYPKANR        Password: imJzIXY3
ATTACHMENT DESCRIPTION FILENAME TYPE


A
Partnership Agreements: OKC, Housing Authority, 
MHAOK AttA_C18_PartAgree_OK.pdf Letters, Resolutions


B Oak Grove Service Partners AttB_E65_LevOakGrove_OK.pdf Agreements
B City of OKC Leverage AttB_F63_Leverage_OK.pdf Agreement
B MHAOK Leverage AttB_F67_MHASTulsa_OK.pdf Agreement
C ODOC Application Certifications AttC_ODOCCerts.pdf Certification
C SF-424 AttC_ODOCCerts.pdf HUD form
C SF-LLL Lobbying Activities AttC_ODOCCerts.pdf HUD form


NOTE: NDRC PHASE II ATTACHMENTS CAN BE ACCESSED VIA SFTP IN NDRC PHASE II FILE FOLDER AT: 
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C HUD-2880 Disclosure Update AttC_ODOCCerts.pdf HUD form
D Citizen participation & consultation summary AttD_C19_Consult_OK.pdf Table
E ODOC Org Chart AttE_C20_OrgODOC_OK.pdf Drawing/Chart
E City of OKC Org Chart AttE_C21_Org_OK.pdf Drawing/Chart
E MID/URN Target Area AttE_D20_MIDURN_OK.pdf Map
E Vulnerable Populations, Benefit Areas AttE_D21_VulPop_OK.pdf Map
E Major Drainage Basins, OKC AttE_E21_Basins_OK.pdf Map
E Oklahoma River Basin AttE_E22_OKbasin_OK.pdf Map
E Twin Creeks Activity AttE_E23_Twin_OK Map
E NW 4th & Walker; NW 10th & Dewey Activity AttE_E25_4th10th_OK.pdf Map
E NE 7th at BNSF RR Activity AttE_E28_7th_OK.pdf Map
E NW 4th, Classen to Shartel Activity AttE_E30_4thShrtl_OK.pdf Map
E Edwards Elementary Activity AttE_E32_Edwards_OK.pdf Map
E Deep Fork Basin AttE_E41_DFbasin_OK.pdf Map
E Will Rogers Park, NW 36th & Venice Activity AttE_E42_Will36th_OK.pdf Map
E Belle Isle Bypass Activity AttE_E45_Belle_OK.pdf Map
E Lake Thunderbird Basin AttE_E51_TBbasin_OK.pdf Map
E Gateway Academy details AttE_E61_Gateway_OK.pdf Concept, Pro Forma
E Shepherd Manor details AttE_E62_Shepherd_OK.pdf Concept, Pro Forma
E Housing Development Construction Impacts AttE_E64_ConstrImp_OK.pdf Reference data
F Twin Creeks Activity BCA AttF_E24_TwinBCAAlt_OK.pdf BCA


F NW 4th & Walker; NW 10th & Dewey Activity BCA AttF_E27_4thBCAAlt_OK.pdf BCA
F NE 7th at BNSF Activity BCA AttF_E29_7thBCAAlt_OK.pdf BCA
F NW 4th, Classen to Shartel Activity, BCA AttF_E31_4thShrtlBCAAlt_OK.pdf BCA
F Edwards Elementary Activity, BCA AttF_E33_EdwardsBCAAlt_OK.pdf BCA


F Will Rogers Park, NW 36th & Venice Activity, BCA AttF_E44_WillBCAAlt_OK.pdf BCA
F Belle Isle Bypass Activity, BCA AttF_E46_BelleBCAAlt_OK.pdf BCA
F Residential Units near proposed activities AttF_E47_NearbyUnits.pdf Table
F Low Mod Income data AttF_E48_LowModData_OK.pdf Table
F Oklahoma River Basin project BCA AttF_E49_OklahomaBCA_OK.pdf BCA Table
F Deep Fork Basin project BCA AttF_E50_DeepForkBCA_OK.pdf BCA Table
G not included not included n/a
H Crosswalk Checklist AttH_A11_Crosswalk.pdf Checklist
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I
MID/URN Checklists, Summary A - Cleveland Co., 
Summary B - Oklahoma Co. AttI_D19_MIDURNCHK_OK.pdf Checklists


Misc HUD Financial Proficiency Memorandum AttMisc_C19_DRFinCap_OK.pdf Signed Memo
Misc Reference letters AttMisc_C22_Reference_OK.pdf Letters
Misc Detailed Project Time Schedules AttMisc_E19_Schedules_OK.pdf Charts


Misc Certification with Consolidated Plan, HUD-2991 AttMisc_E60_ConPlanCert_OK.pdf Signed form
Misc Certification with HMP AttMisc_E61_HMPCert_OK.pdf Letter
Misc Budget summary AttMisc_E62_Budget_OK.pdf Table
Misc Hazard Mitigation Plan, OKC AttMisc_E64_HazMitPlan_OK.pdf Approved plan


Misc OKC Drainage Criteria Manual & Ordinance, draft AttMisc_E66_DrainCrit_OK.pdf


Document & 
ordinance, review 
copy


Misc Oklahoma Econ Resilience Report AttMisc_G01_OKResRpt_OK.pdf Report


CDBG-NDRC PHASE I CROSSWALK CHECKLIST (TABLE OF CONTENTS)
Applicant Name:   STATE OF OKLAHOMA
Primary Responsible Agency:    OKLAHOMA DEPARTMENT OF COMMERCE
Competition Phase:    NDRC PHASE I 


NOTE: NDRC PHASE I ATTACHMENTS CAN BE ACCESSED VIA SFTP IN NDRC PHASE I FILE FOLDER AT: 
https://sftptemp.okc.gov  Username: RCRCYPKANR        Password: imJzIXY3


EXHIBIT PHASE 1 DOCUMENT / FILENAME PAGE
Crosswalk Checklist/ Table of Contents CrossWalk_Checklist_Oklahoma.pdf Pages 1 - 5


A Executive Summary Exhib_A_ExecSumm_Oklahoma.pdf Page 1
B Threshold Narrative Exhib_B_Threshold_Oklahoma.pdf Pages 1 – 16 


General Section
Eligible Applicant Exhib_B_Threshold_Oklahoma.pdf Page 1
Eligible County Att34_TargGrps_OklaExhibB.pdf Page 1


Exhib_B_Threshold_Oklahoma.pdf Pages 1 – 5 & 16
Att52_MIDURN_Chk_OklaExhibB.pdf Pages 1 - 13Most Impacted and Distressed Target Area
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Att33_TargArea_OklaExhibB.pdf Page 1
Att34_TargGrps_OklaExhibB.pdf Page 1


Eligible Activity Att10_DrainTab_OklaExhibB.pdf Page 1
Exhib_B_Threshold_Oklahoma.pdf Pages 5 – 16
Att29_DrainProj_OklaExhibB.pdf Page 1
Att30_ProjDesc_OklaExhibB.pdf Page 1 


National Objective Att34_TargGrps_OklaExhibB.pdf Page 1
Overall Benefit Att34_TargGrps_OklaExhibB.pdf Page 1
Tie-back Exhib_B_Threshold_Oklahoma.pdf Pages 5 – 16 
One application per Applicant Exhib_B_Threshold_Oklahoma.pdf Pages 1 - 2
Certifications Att39_Certificat_OklaExhibB.pdf Pages 1 - 2 


C Factor 1- Capacity Exhib_C_Capacity_Oklahoma.pdf Pages 1 - 6


Subfactor:Unmet needs Exhib_B_Threshold_Oklahoma.pdf Pages 13 – 14


E Factor 3 – Soundness of Approach Exhib_E_Approach_Oklahoma.pdf Pages 1 - 4


Subfactor: Addresses vulnerable populations Exhib_E_Approach_Oklahoma.pdf Page 4


F Factor 4 – Leverage and Outcomes Exhib_F_LeverOut_Oklahoma.pdf Pages 1 - 5
G Factor 5- Long-Term Commitment Exhib_G_Commit_Oklahoma.pdf Pages 1 - 3


PHASE I ATTACHMENT LISTING


NOTE: NDRC PHASE I ATTACHMENTS CAN BE ACCESSED VIA SFTP IN NDRC PHASE I FILE FOLDER AT: 
https://sftptemp.okc.gov  Username: RCRCYPKANR        Password: imJzIXY3


Phase I Crosswalk Checklist CrossWalk_Checklist_Oklahoma.pdf Page 1 - 5
Phase I MID-URN Checklist Att52_MIDURN_Chk_OklaExhibB.pdf Pages 1 - 13
Phase I Certifications - NDRC Att39_Certificat_OklaExhibB.pdf Pages 1 - 2


Pages 3 - 4


Subfactor: Most Impacted & Distressed


Subfactor: Stakeholder Consulation


Exhib_D_Need_Oklahoma.pdf Pages 1 - 5


Exhib_E_Approach_Oklahoma.pdf Pages 1 - 2


Exhib_B_Threshold_Oklahoma.pdf Pages  1 - 5 & 16


Exhib_E_Approach_Oklahoma.pdf


Subfactor: Idea and Co-Benefits


Most Impacted and Distressed Target Area


Proposal Incorporates Resilience


D Factor 2 – Need / Extent of the Problem
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Phase I SF-424 Att40_SF_424_Okla.pdf Pages 1 - 4
Phase I Leverage Documentation Att38_Leverage_OklaExhibF.pdf Page 1
Phase I Consultation Summary Att37_CitConsul_Okla.pdf Pages 1 - 2
Phase I Waiver Requests N/A N/A
Phase I SF-LLL Lobbying Activities Att42_SF_LLL_Lobby_Okla.pdf Page 1
Phase I HUD-2880 Disclosure Update Att41_HUD_2880_Okla.pdf Page 1


Phase I Comment Summary by Topic, List of Comments, 
and Applicant Response N/A,     No Comments Received N/A


Phase I Oklahoma - Ltr of Intent Att43_StatePrtLtr_Okla.pdf Page 1
Phase I OK City - Ltr of Intent Att44_OKCPrtLtr_Okla.pdf Page 1
Phase I OU REDI - Ltr of Intent Att45_OUREDILtr_Okla.pdf Page 1
Phase I City Care - Ltr of Intent Att46_CCareLtr_Okla.pdf Page 1
Phase I MHA - Ltr of Intent Att48_MHAOKLtr_Okla.pdf Page 1
Phase I OKC Housing Auth - Ltr of Intent Att49_HousAuthLtr_Okla.pdf Page 1
Phase I Damage Assessment Att1_Damage_OklaExhibB.pdf Table
Phase I Overall Damage Assessment Att2_Damage_OklaExhibB.pdf Map
Phase I FEMA Expenditure Att3_FEMAExpend_OklaExhibB.pdf Map
Phase I FEMA Expenditure by Zip Att4_FEMAExpZip_OklaExhibB.pdf Table
Phase I May 31, 2013 Rainfall Att5_Rainfall_OklaExhibB.pdf Chart
Phase I FEMA Flood Claims Graduated Circle Att6_FEMAFlood_OklaExhibB.pdf Map
Phase I Storm Debris Haul Routes Att7_HaulRoute_OklaExhibB.pdf Map
Phase I Neigbhorhood Streets Att8_NeighSt_OklaExhibB.pdf Map
Phase I Drainage Problems Locations Att9_DrainProb_OklaExhibB.pdf Map
Phase I Drainage Problems with FEMA Claims Att10_DrainTab_OklaExhibB.pdf Table
Phase I Draper Water Treatment Plant Att11_Draper_OklaExhibB.pdf Map
Phase I Minority Population Distribution Att12_MinPop_OklaExhibB.pdf Map
Phase I Hispanic Population Distribution Att13_HispPop_OklaExhibB.pdf Map
Phase I Persons with Disabilities Att14_DisPop_OklaExhibB.pdf Map
Phase I Poverty Population Att15_PovPop_OklaExhibB.pdf Map
Phase I Income (Percent of Median) Att16_Income_OklaExhibB.pdf Map
Phase I Housing Survey Location Inset Map Att17_HSGsurvey_OklaExhibB.pdf Map Pages 13 - 17
Phase I Housing Mail Survey Summary Att18_HSGSumm_OklaExhibB.pdf Table
Phase I Housing Survey Tracking Att19_HSGSurvT_OklaExhibB.pdf Table
Phase I Cost Burden Owner Occupancy Att20_Afford_OklaExhibB.pdf Table
Phase I Median Sales Price Att21_MedPrice_OklaExhibB.pdf Chart
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Phase I Owner Occupied Units Att22_OwnOcc_OklaExhibB.pdf Table
Phase I Rental Housing Vacancy Att23_RentVac_OklaExhibB.pdf Map
Phase I Renter Cost Burdened Att24_RentBur_OklaExhibB.pdf Map
Phase I Multi-Family Per Unit Asking Price Att25_AskingP_OklaExhibB.pdf Chart
Phase I Homeless Assistance Att26_Homeless_OklaExhibB.pdf Chart
Phase I Economic Revitalization Survey Att27_EconSurv_OklaExhibB.pdf Table
Phase I FEMA Public Assistance Att28_WrkSheet_OklaExhibB.pdf Report
Phase I Lake Thunderbird TMDLs Att31_TBird_OklaExhibB.pdf Report
Phase I Thunderbird Basin Att32_TBirdMap_OklaExhibB.pdf Map
Phase I Target Area Att33_TargArea_OklaExhibB.pdf Map
Phase I Target Area Census Block Groups Att34_TargGrps_OklaExhibB.pdf Table
Phase I HUD Financial Proficiency Memo Att35_DRMemo_OklaExhibC.pdf Ltr
Phase I 2015 ODOC Organizational Chart Att36_OrgChart_OklaExhibC.pdf Chart
Phase I Financial Leverage Att38_Leverage_OklaExhibF.pdf Table
Phase I Eng Report - Bell Isle By-Pass Att50_BellIsle_OklaExhibB.pdf Report
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MID‐URN	SUMMARY	CHECKLIST	A	
Target	area	is	a	County	that	was	previously	determined	by	HUD	to	be	most	impacted	


UNMET RECOVERY NEED 
- Response must include at least one criterion 
- For each criteria category selected, the corresponding data source and data documentation response must be provided 
Target Area Name: Oklahoma City Target Area 


Criteria Data Source Data Documentation 
Housing: 


 The prior CDBG-DR funding allocations, 
along with other funding sources, are 
inadequate for addressing remaining housing 
repair needs in each most impacted and 
distressed target area AND: 


 Twenty or more households displaced 
by the disaster OR   
 Twenty homes still damaged by the 
disaster 


 
Note: 
Summary Checklist A was completed due 
to the Lake Thunderbird Project, in the 
defined target area within Oklahoma City, 
being located in Cleveland County – a 
county previously determined by HUD to 
be most impacted and distressed caused by 
FEMA DR-4117 


Currently running a CDBG-DR or other recovery housing 
program: 
   Analysis that shows the program waiting list AND  
   A reasonable estimate of aggregated average unmet 


repair needs exceeds the existing CDBG-DR fund 
available. 


 
Not currently running a CDBG-DR or other housing 
recovery program: 


 Briefly explain why prior allocations of CDBG-DR 
funding, together with other funding sources, are 
inadequate to provide housing AND: 


 Provide recent emergency management data indicating 
households are still displaced from the disaster  


 
OR 
 


 Provide Methodologically sound “windshield survey” of 
the target area within a HUD-identified most impacted 
county conducted since January 2014 AND 


  A list of 20 addresses of units identified with 
remaining damage 


  At least 9 of these addresses confirming (i) the 
damage is due to the disaster and (ii) they have 
inadequate resources from insurance/FEMA/SBA 
for completing repairs 


 Link: 
 


 Page number(s) in application: 
Phase 1 
Exhibit B: Pages 6 – 12 
ExhibitBMaps13-
17HSGSurvey.pdf 
ExhibitBTable4HSGSummary.pdf 
ExhibitBTable5HSGSurvey.pdf 
ExhibitBTable6Afford.pdf 
ExhibitBChart2MedianPrice.pdf 
ExhibitBTable7OwnOcc.pdf 
ExhibitBMap18RentalVac.pdf 
ExhibitBMap19RenterBurden.pdf 
ExhibitBChart3MFAskingp.pdf 
ExhibitBChart4Homeless.pdf 
 
Exhibit B Page 16 
ExhibitBMap21TargetArea.pdf 
ExhibitBTargetCBGrps.pdf 
 
Phase 2 
ExhibitD_Need_OK.docx Pages 
2-3 & 6 
ExhibitD_Need_OK.docx Pages 
18-21 
ExhibitD_Need_OK.docx Pages 
21-22 
 
 


 







MID‐URN	SUMMARY	CHECKLIST	A	
Target	area	is	a	County	that	was	previously	determined	by	HUD	to	be	most	impacted	


UNMET RECOVERY NEED 
- Response must include at least one criterion 
- For each criteria category selected, the corresponding data source and data documentation response must be provided 
Target Area Name: Oklahoma City Target Area 


Criteria Data Source Data Documentation 
Infrastructure: 


 There is damage to permanent public 
infrastructure from the qualifying disaster 
(i.e. FEMA Category C to G) that has not 
been repaired due to inadequate resources, 
in or serving the target area(s) within a 
HUD-identified most impacted target area 
AND 


 Describe the damage, location of the 
damage permanent public 
infrastructure relative to the most 
impacted and distressed target area(s), 
the amount of funding required to 
complete repairs, and the reason there 
are inadequate funds AND 
 A minimum $400,000 in unfunded 
permanent infrastructure repair needs 


An engineering report OR  a FEMA Project 
Worksheet(s) with an estimated repair amount  


 
AND 
 


A sources and uses statement for the repairs showing the 
funding shortfall (total repair costs may include the extra 
cost to repair this infrastructure resiliently) AND 
Your explanation of why existing CDBG-DR resources, 
together with other funding sources, are inadequate to 
meet this repair need 


 Link: 
 


 Page number(s) in application: 
Phase 1 
Exhibit B Pages 12 – 14  
ExhibitBFEMAWorksheets.pdf 
ExhibitBPWDrainProj.pdf 
ExhibitBProjectDesc.pdf 
ExhibitBBelleIsle.pdf 
 
Exhibit B Page 16 
ExhibitBMap21TargetArea.pdf 
ExhibitBTargetCBGrps.pdf 
 
Phase 2 
ExhibitD_Need_OK.docx Pages 
4-5 
ExhibitD_Need_OK.docx Pages 
11-17 
 







MID‐URN	SUMMARY	CHECKLIST	A	
Target	area	is	a	County	that	was	previously	determined	by	HUD	to	be	most	impacted	


UNMET RECOVERY NEED 
- Response must include at least one criterion 
- For each criteria category selected, the corresponding data source and data documentation response must be provided 
Target Area Name: Oklahoma City Target Area 


Criteria Data Source Data Documentation 
Economic Revitalization: 


 There are continuing unmet economic 
revitalization recovery needs due to the 
disaster in the target area(s) within a 
HUD-identified most impacted county 
that cannot be addressed with existing 
resources, including CDBG-DR funds 
already allocated AND 


 
AND demonstrate one of the following: 


A minimum of 5 businesses with 
remaining repair needs; 
 Business revenues continued to be 
decreased by 10 percent or more 
relative to revenues prior to the disaster 
for one or more modest-sized 
employers (10 or more employees) due 
to the disaster; OR 
 Three or more smaller businesses 
show revenues 10 percent less than 
prior revenues 


 
AND 


 Provide a narrative statement describing 
the extent of those needs and how the 
needs are connected with the disaster and 
the target area within a HUD-identified 
most impacted county  
 


 Unmet repair needs narrative for businesses:  
☐ “Windshield survey” showing a minimum of 5 


businesses with remaining repair needs AND  
 A survey of 5 business owners confirming damage 
due to the disaster and repairs not completed due to not 
receiving adequate resources from insurance and (if 
applicable) other federal funds AND 
 Addresses of businesses with continuing needs  


 
OR 
 


 Decreased revenues narrative for business(es): 
 Analysis by a reputable public or private source 
showing continuing economic damage to the target 
area within a HUD-identified most impacted county 
due to the disaster or a survey of business(es) who 
provide (i) number of employees before the storm and 
current; (ii) total gross revenues in year before disaster 
and total gross revenues in most recent year; and (iii) a 
description of how the reduction in revenues is related 
to the disaster AND 
 One modest size employer (10 or more employees) or 
three smaller businesses (fewer than 10 employees) 
must show most recent year total gross revenues of 10 
percent less than the year before the disaster and there 
needs to be a clean connection to the disaster AND 
 Names and addresses of impacted businesses  


 Link: 
 


 Page number(s) in 
application: 


Phase 1 
Exhibit B Page 12 
ExhibitBTable8EconSurv.pdf 
 
Phase 2 
ExhibitD_Need_OK.docx Page 4 
ExhibitD_Need_OK.docx Pages 
17-18 
 
 
 







MID‐URN	SUMMARY	CHECKLIST	A	
Target	area	is	a	County	that	was	previously	determined	by	HUD	to	be	most	impacted	


UNMET RECOVERY NEED 
- Response must include at least one criterion 
- For each criteria category selected, the corresponding data source and data documentation response must be provided 
Target Area Name: Oklahoma City Target Area 


Criteria Data Source Data Documentation 
Environmental Degradation: 


 There is environmental damage from the 
qualifying disaster that has not yet been 
addressed and cannot be addressed with 
existing resources AND 


 Describe the remaining damage and how 
the damage is connected with the 
qualifying disaster and the target area 
within a HUD-identified most impacted 
county AND 


 Describe the remaining damage to the 
environment with a cost estimate for 
making repairs or restoration that is 
$400,000 or greater and support with 
references to any studies supporting them 


 


 A detailed report from a reputable public or private 
organization describing the remaining damage with a 
certification after March 2014 indicating that there is 
remaining damage of $400,000 or more 


 Link: 
 


 Page number(s) in application: 
Phase 1 
Exhibit B, Pages 14 – 16  
ExhibitBThunderbird.pdf 
ExhibitBMap20TBird.pdf 
 
Phase 2 
ExhibitD_Need_OK.docx Pages 
5-6 
ExhibitD_Need_OK.docx Page 22 
 
 







MID‐URN	SUMMARY	CHECKLIST	B	
Target	Area	is	a	Sub	County	Area	(such	as	a	place	name,	census	designated	place,	tribal	area,	or	census	tract)	within	a	county	or	
county	equivalent	declared	by	the	President	to	be	a	major	disaster	area	under	the	Stafford	Act	for	a	disaster	event	occurring	in	
calendar	years	2011,	2012,	or	2013	
MOST IMPACTED CHARACTERISTICS: considers the damage resulting from the Qualified Disaster 
- Response must include at least one criterion 
- For each criteria category selected, the corresponding data source and data documentation response must be provided 
Target Area Name:  


Criteria Data Source Data Documentation 
Housing damage due to eligible disaster: 


 Damage to a minimum of 100 homes OR 
 Serious damage to a minimum of 20 


homes 
 
 
 
Note: 
Summary B was completed due to the 
Oklahoma River and Deep Fork Projects, 
in the defined target area, being located in 
Oklahoma County – a county that was 
designated in FEMA DR-4117 but not 
previously determined by HUD to be most 
impacted and distressed.  Oklahoma 
County did sustain overwhelming damages 
by the severe storms, tornadoes and 
flooding. 


 Appendix C list of disasters with concentrations of 
housing damage meeting this requirement OR 


 Local data: 
       Data shows concentrated damage meeting standard, 
AND 
       HUD agrees with its validity 
 


 Link: 
 


 Page number(s) in application: 
Phase 1 
Exhibit B, Pages 1 – 3 
ExhibitBMap1DamageAssess.pdf 
ExhibitBTable1DamageAssess.pdf 
ExhibitBMap2FEMAExpend.pdf 
ExhibitBTable2FEMAExppZip.pdf 
ExhibitBChart1Rainfall.pdf 
ExhibitBMap3FEMAFloodGrad.pdf 
ExhibitBMap4HaulRoutes.pdf 
ExhibitBMap5NeighStreets.pdf 
 
Exhibit B: Pages 6 – 12 
ExhibitBMaps13-17HSGSurvey.pdf 
ExhibitBTable4HSGSummary.pdf 
ExhibitBTable5HSGSurvey.pdf 
ExhibitBTable6Afford.pdf 
ExhibitBChart2MedianPrice.pdf 
ExhibitBTable7OwnOcc.pdf 
ExhibitBMap18RentalVac.pdf 
ExhibitBMap19RenterBurden.pdf 
ExhibitBChart3MFAskingp.pdf 
ExhibitBChart4Homeless.pdf 
 
Exhibit B Page 16 
ExhibitBMap21TargetArea.pdf 
ExhibitBTargetCBGrps.pdf 
 







MID‐URN	SUMMARY	CHECKLIST	B	
Target	Area	is	a	Sub	County	Area	(such	as	a	place	name,	census	designated	place,	tribal	area,	or	census	tract)	within	a	county	or	
county	equivalent	declared	by	the	President	to	be	a	major	disaster	area	under	the	Stafford	Act	for	a	disaster	event	occurring	in	
calendar	years	2011,	2012,	or	2013	


Phase 2 
ExhibitD_Need_OK.docx Pages 2-3 
& 6 
ExhibitD_Need_OK.docx Pages 18-
21 
ExhibitD_Need_OK.docx Pages 21-
22 
 


Infrastructure: 
 Damage from the eligible disaster to 
permanent infrastructure in a sub-county 
area estimated at $2 million or greater 


 An engineering report OR 
 FEMA Project Worksheet with an estimated repair 
amount OR 
 Other evidence of an estimate of expenditures to make 
repairs  


 Link: 
 


 Page number(s) in application: 
 
Phase 1 
Exhibit B, Pages 3 – 5 
ExhibitBMap6DrainageProb.pdf 
ExhibitBTable3Drainage.pdf 
ExhibitBMap7DraperPlant.pdf 
 
Exhibit B Pages 12 – 14  
ExhibitBFEMAWorksheets.pdf 
ExhibitBPWDrainProj.pdf 
ExhibitBProjectDesc.pdf 
ExhibitBBelleIsle.pdf 
 
Phase 2 
ExhibitD_Need_OK.docx Pages 4-5 
ExhibitD_Need_OK.docx Pages 11-
17 
  


Economic Revitalization: 
 At least one percentage point higher local 
unemployment rate in the impacted area six 
to 12 months after the qualifying disaster 
compared to the same month in the year 
prior to the disaster in that area OR 


 Describe how the employment loss or harm stems from 
the Qualified Disaster (applicant may support a short 
description with local data or surveys) 


 Link: 
 


 Page number(s) in application: 
 
Phase 1 
Exhibit B Page 12 







MID‐URN	SUMMARY	CHECKLIST	B	
Target	Area	is	a	Sub	County	Area	(such	as	a	place	name,	census	designated	place,	tribal	area,	or	census	tract)	within	a	county	or	
county	equivalent	declared	by	the	President	to	be	a	major	disaster	area	under	the	Stafford	Act	for	a	disaster	event	occurring	in	
calendar	years	2011,	2012,	or	2013	


	
MOST DISTRESSED CHARACTERISTICS: considers stress or deficit factors prior to the Qualified Disaster 
- Response must include at least one criterion 
- For each criteria category selected, the corresponding data source and data documentation response must be provided 
Target Area Name: 


Criteria  Data Source Data Documentation 
Disaster impacted low- and moderate-
income households: 


More than 50 percent of people in the target 
area are at less than 80 percent of the area 
median income 


 CDBG low- and moderate-income summary data  Link: 
 


 Page number(s) in application: 
 
Phase 1 
Exhibit B Page 16 
ExhibitBMap21TargetArea.pdf 
ExhibitBTargetCBGrps.pdf 


 Specific information that 50 or more 
people were no longer employed in or near 
the most impacted area for six months or 
longer due to the disaster OR 
 Other harm to the economy due to the 
disaster 


ExhibitBTable8EconSurv.pdf 
 
Phase 2 
ExhibitD_Need_OK.docx Page 4 
ExhibitD_Need_OK.docx Pages 17-


18 


Environmental Degradation 
 Must describe the damage to the 
environment from the qualifying disaster 
putting the housing, infrastructure and/or 
economic drivers in the area at risk of great 
harm for a future disaster. 


 Support with references to any studies supporting the 
claim of future risk 


 Link: 
 


 Page number(s) in application: 
 
Phase 1 
Exhibit B, Pages 14 – 16  
ExhibitBThunderbird.pdf 
ExhibitBMap20TBird.pdf 
 
Phase 2 
ExhibitD_Need_OK.docx Pages 5-6 
ExhibitD_Need_OK.docx Page 22 
 
 







MID‐URN	SUMMARY	CHECKLIST	B	
Target	Area	is	a	Sub	County	Area	(such	as	a	place	name,	census	designated	place,	tribal	area,	or	census	tract)	within	a	county	or	
county	equivalent	declared	by	the	President	to	be	a	major	disaster	area	under	the	Stafford	Act	for	a	disaster	event	occurring	in	
calendar	years	2011,	2012,	or	2013	
MOST DISTRESSED CHARACTERISTICS: considers stress or deficit factors prior to the Qualified Disaster 
- Response must include at least one criterion 
- For each criteria category selected, the corresponding data source and data documentation response must be provided 
Target Area Name: 


Criteria  Data Source Data Documentation 
 
Phase 2 
AttE_D20_MIDURN_OK.pdf 
 


Loss/shortage of affordable rental housing: 
 Disaster-impacted target area has a 
minimum of 100 renters with income less 
than 50 percent of median in a target area 
AND:  


  60 percent or more of these have severe 
housing programs OR 


As a result of the effects of the disaster 
there is new high risk of damage to more 
than 100 assisted rental housing units from 
a future event the intended intervention 
would protect against 


 Provide a 1-2 paragraph description, with supporting data, 
to demonstrate this characteristic 


 Link: 
 


 Page number(s) in application: 
 
Phase 1 
Exhibit B Page 5 
ExhibitBMap8MinorityPop.pdf 
ExhibitBHispanicPop.pdf 
ExhibitBMap10DisabilityPop.pdf 
ExhibitBMap11PovertyPop.pdf 
ExhibitBMap12Income.pdf 
Exhibit B, pages 10 – 12 
ExhibitBMap18RentalVac.pdf 
ExhibitBMap19RenterBurden.pdf 
ExhibitBChart3MFAskingp.pdf 
ExhibitBChart4Homeless.pdf 
 
Phase 2 
ExhibitD_Need_OK.docx Pages 
18-21 
ExhibitD_Need_OK.docx Pages 
21-22 
 







MID‐URN	SUMMARY	CHECKLIST	B	
Target	Area	is	a	Sub	County	Area	(such	as	a	place	name,	census	designated	place,	tribal	area,	or	census	tract)	within	a	county	or	
county	equivalent	declared	by	the	President	to	be	a	major	disaster	area	under	the	Stafford	Act	for	a	disaster	event	occurring	in	
calendar	years	2011,	2012,	or	2013	
MOST DISTRESSED CHARACTERISTICS: considers stress or deficit factors prior to the Qualified Disaster 
- Response must include at least one criterion 
- For each criteria category selected, the corresponding data source and data documentation response must be provided 
Target Area Name: 


Criteria  Data Source Data Documentation 
Disaster impacted a federal target area or 
economically fragile area: (must choose at 
least one to meet this criteria) 


 Tribal area 
 HUD Promise Zone site 
 HUD Strong Cities Strong Communities 
site 


AND/OR 
 Has an unemployment rate more than 125 
percent of the national average 
unemployment rate 


 Demonstrate this characteristic and provide supporting 
documentation 


 Link: 
 


 Page number(s) in application: 


Disaster impacted an area with prior 
documented environmental distress: 


 Disaster impacted an area with prior 
documented environmental distress (e.g., 
affected area contains or is adjacent to and 
negatively affected by a contaminated 
property cleaned, undergoing cleanup, or 
proposed for cleanup) 


 State-maintained Brownfield site list OR 
 Other documentation of prior environmental distress 


 Link: 
 


 Page number(s) in application: 
 
Phase 1 
Exhibit B, Pages 14 – 16  
ExhibitBThunderbird.pdf 
ExhibitBMap20TBird.pdf  
 
Phase 2 
ExhibitD_Need_OK.docx Pages 5-
6 
ExhibitD_Need_OK.docx Page 22 
 


Housing: 
 A concentration of housing damage in a 
sub-county area due to the eligible disaster 
causing damage or serious damage to at 


 Appendix C list of disasters with concentrations of housing 
damage meeting this requirement OR 
 Local data: 


       Data shows concentrated damage meeting standard, 


 Link: 
 


 Page number(s) in application: 
 







MID‐URN	SUMMARY	CHECKLIST	B	
Target	Area	is	a	Sub	County	Area	(such	as	a	place	name,	census	designated	place,	tribal	area,	or	census	tract)	within	a	county	or	
county	equivalent	declared	by	the	President	to	be	a	major	disaster	area	under	the	Stafford	Act	for	a	disaster	event	occurring	in	
calendar	years	2011,	2012,	or	2013	
MOST DISTRESSED CHARACTERISTICS: considers stress or deficit factors prior to the Qualified Disaster 
- Response must include at least one criterion 
- For each criteria category selected, the corresponding data source and data documentation response must be provided 
Target Area Name: 


Criteria  Data Source Data Documentation 
least 10 percent of the homes located there AND 


       HUD agrees with validity 
 


Phase 1 
Exhibit B, Pages 1 – 3 
ExhibitBMap1DamageAssess.pdf 
ExhibitBTable1DamageAssess.pdf 
 
Phase 2 
ExhibitD_Need_OK.docx Pages 2-
3 & 6 
ExhibitD_Need_OK.docx Pages 
18-21 
ExhibitD_Need_OK.docx Pages 


21-22 
 


	
	 	







MID‐URN	SUMMARY	CHECKLIST	B	
Target	Area	is	a	Sub	County	Area	(such	as	a	place	name,	census	designated	place,	tribal	area,	or	census	tract)	within	a	county	or	
county	equivalent	declared	by	the	President	to	be	a	major	disaster	area	under	the	Stafford	Act	for	a	disaster	event	occurring	in	
calendar	years	2011,	2012,	or	2013	
UNMET RECOVERY NEED 
- Response must include at least one criterion 
- For each criteria category selected, the corresponding data source and data documentation response must be provided 
Target Area Name:  


Criteria Data Source Data Documentation 
Housing: 


 Twenty or more households are still 
displaced from housing due to the disaster 
and will not be served by existing programs 
OR 
There are twenty or more still damaged 
housing units in or near a most impacted 
and distressed sub-county target area that 
were damaged by the disaster and cannot be 
repaired with existing programs 
 


Currently running a CDBG-DR or other recovery housing 
program: 
   Analysis that shows the program waiting list AND  
   A reasonable estimate of aggregated average unmet repair 


needs exceeds the existing CDBG-DR fund available. 
 
Not currently running a CDBG-DR or other housing recovery 
program: 


 Briefly explain why prior allocations of CDBG-DR 
funding, together with other funding sources, are inadequate 
to provide housing AND: 


 Provide recent emergency management data indicating 
households are still displaced from the disaster  


 
OR 
 


 Provide methodologically sound “windshield survey” of the 
most impacted and distressed target area conducted since 
January 2014 AND 


  A list of 20 addresses of units identified with remaining 
damage 


  At least 9 of these addresses confirming (i) the 
damage is due to the disaster and (ii) they have 
inadequate resources from insurance/FEMA/SBA for 
completing repairs 


 Link: 
 


 Page number(s) in application: 
 
Phase 1 
Exhibit B, pages 6 – 8 
ExhibitBMaps13-
17HSGSurvey.pdf 
ExhibitBTable4HSGSummary.pdf 
ExhibitBTable5HSGSurvey.pdf 
 
Phase 2 
ExhibitD_Need_OK.docx Pages 
2-3 & 6 
ExhibitD_Need_OK.docx Pages 
18-21 
ExhibitD_Need_OK.docx Pages 


21-22 
 
 
 
 
 
 


 







MID‐URN	SUMMARY	CHECKLIST	B	
Target	Area	is	a	Sub	County	Area	(such	as	a	place	name,	census	designated	place,	tribal	area,	or	census	tract)	within	a	county	or	
county	equivalent	declared	by	the	President	to	be	a	major	disaster	area	under	the	Stafford	Act	for	a	disaster	event	occurring	in	
calendar	years	2011,	2012,	or	2013	
UNMET RECOVERY NEED 
- Response must include at least one criterion 
- For each criteria category selected, the corresponding data source and data documentation response must be provided 
Target Area Name:  


Criteria Data Source Data Documentation 
Infrastructure: 


 There is damage to permanent public 
infrastructure from the qualifying disaster 
(i.e. FEMA Category C to G) that has not 
been repaired due to inadequate resources, 
in or serving the most impacted and 
distressed target area(s) AND 


 Describe the damage, location of the 
damage to permanent public 
infrastructure relative to the most 
impacted and distressed target area(s), 
the amount of funding required to 
complete repairs, and the reason there 
are inadequate funds AND 
 A minimum $400,000 in unfunded 
permanent infrastructure repair needs 


An engineering report OR  a FEMA Project 
Worksheet(s) with an estimated repair amount  


 
AND 
 


A sources and uses statement for the repairs showing the 
funding shortfall (total repair costs may include the extra 
cost to repair this infrastructure resiliently) AND 
Your explanation of why existing CDBG-DR resources, 
together with other funding sources, are inadequate to meet 
this repair need 


 Link: 
 


 Page number(s) in application: 
 
Phase 1 
Exhibit B, Pages 3 – 5 
ExhibitBMap6DrainageProb.pdf 
ExhibitBTable3Drainage.pdf 
ExhibitBMap7DraperPlant.pdf 
 
Exhibit B Pages 12 – 14  
ExhibitBFEMAWorksheets.pdf 
ExhibitBPWDrainProj.pdf 
ExhibitBProjectDesc.pdf 
ExhibitBBelleIsle.pdf 
 
Phase 2 
ExhibitD_Need_OK.docx Pages 
4-5 
ExhibitD_Need_OK.docx Pages 
11-17 
 
 







MID‐URN	SUMMARY	CHECKLIST	B	
Target	Area	is	a	Sub	County	Area	(such	as	a	place	name,	census	designated	place,	tribal	area,	or	census	tract)	within	a	county	or	
county	equivalent	declared	by	the	President	to	be	a	major	disaster	area	under	the	Stafford	Act	for	a	disaster	event	occurring	in	
calendar	years	2011,	2012,	or	2013	
UNMET RECOVERY NEED 
- Response must include at least one criterion 
- For each criteria category selected, the corresponding data source and data documentation response must be provided 
Target Area Name:  


Criteria Data Source Data Documentation 
Economic Revitalization: 


 There are continuing unmet economic 
revitalization recovery needs due to the 
disaster in or near the most impacted and 
distressed sub-county target area(s) that 
cannot be addressed with existing resources, 
including CDBG-DR funds already 
allocated AND 


 
AND demonstrate one of the following: 


A minimum of 5 businesses with 
remaining repair needs; 
 Business revenues continued to be 
decreased by 10 percent or more relative 
to revenues prior to the disaster for one 
or more modest-sized employers (10 or 
more employees) due to the disaster; OR 
 Three or more smaller businesses show 
revenues 10 percent less than prior 
revenues 


 
AND 


 Provide a narrative statement describing 
the extent of those needs and how the needs 
are connected with the disaster and the most 
impacted and distressed sub-county target 
area 
 


 Unmet repair needs narrative for businesses:  
 “Windshield survey” showing a minimum of 5 
businesses with remaining repair needs AND  
 A survey of 5 business owners confirming damage due 
to the disaster and repairs not completed due to not 
receiving adequate resources from insurance and (if 
applicable) other federal funds AND 
 Addresses of businesses with continuing needs  


 
OR 
 


 Decreased revenues narrative for business(es): 
 Analysis by a reputable public or private source showing 
continuing economic damage to the target area within a 
HUD-identified most impacted county due to the disaster 
or a survey of business(es) who provide (i) number of 
employees before the storm and current; (ii) total gross 
revenues in year before disaster and total gross revenues 
in most recent year; and (iii) a description of how the 
reduction in revenues is related to the disaster AND 
 One modest size employer (10 or more employees) or 
three smaller businesses (fewer than 10 employees) must 
show most recent year total gross revenues of 10 percent 
less than the year before the disaster and there needs to 
be a clean connection to the disaster AND 
 Names and addresses of impacted businesses  


 Link: 
 


 Page number(s) in 
application: 


 
Phase 1 
Exhibit B Page 12 
ExhibitBTable8EconSurv.pdf 
 
Phase 2 
ExhibitD_Need_OK.docx Page 4 
ExhibitD_Need_OK.docx Pages 
17-18 


 







MID‐URN	SUMMARY	CHECKLIST	B	
Target	Area	is	a	Sub	County	Area	(such	as	a	place	name,	census	designated	place,	tribal	area,	or	census	tract)	within	a	county	or	
county	equivalent	declared	by	the	President	to	be	a	major	disaster	area	under	the	Stafford	Act	for	a	disaster	event	occurring	in	
calendar	years	2011,	2012,	or	2013	
UNMET RECOVERY NEED 
- Response must include at least one criterion 
- For each criteria category selected, the corresponding data source and data documentation response must be provided 
Target Area Name:  


Criteria Data Source Data Documentation 
Environmental Degradation: 


 There is environmental damage from the 
qualifying disaster that has not yet been 
addressed and cannot be addressed with 
existing resources AND 


 Describe the remaining damage and how 
the damage is connected with the 
qualifying disaster and the most impacted 
and distressed sub-county  target area AND 


 Describe the remaining damage to the 
environment with a cost estimate for 
making repairs or reconstruction that is 
$400,000 or greater and support with 
references to any studies supporting them 


 


 A detailed report from a reputable public or private 
organization completed since June 2013 describing the 
remaining damage with a certification date after March 2014 
indicating that there is remaining damage of $400,000 or 
more 


 Link: 
 


 Page number(s) in application: 
 
Phase 1 
Exhibit B, Pages 14 – 16  
ExhibitBThunderbird.pdf 
ExhibitBMap20TBird.pdf 
 
Phase 2 
ExhibitD_Need_OK.docx Pages 
5-6 
ExhibitD_Need_OK.docx Page 22 
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Housing Activities


Infrastructure Activities


OKC Legal Boundary
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Oklahoma River Basin
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Lake Thunderbird Streams
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MID-URN TARGET AREA
PROPOSED PROJECTS
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TARGET AREA (MID/URN
Housing Development Projects


Draiange Infrastructure Projects


OKC Legal Boundary


DeepFork_Basin


Oklahoma_River_Basin


Thunderbird_Basin


Census Block Groups
DEEP FORK


OKLAHOMA RIVER


THUNDERBIRD


LOWMODPCT
0.0% to 50.9%


51.0% and higher


TARGET AREA (MID/URN) CENSUS BLOCK GROUPS


2014 HUD LOW/MOD INCOME DATA
LOW/MOD PERSONS LOW/MOD UNIVERSE PERCENT LOW/MOD


DEEP FORK BASIN 48,198 102,094 47.2%
OKLAHOMA RIVER BASIN 116,605 200,772 58.1%
THUNDERBIRD BASIN 5,608 23,951 23.4%
MID/URN TOTAL 170,411 326,817 52.1%







ATTACHMENT F: MID/URN TARGET AREA


2014 HUD LOW AND MODERATE INCOME ESTIMATES
BY CENSUS BLOCK GROUP


STATE COUNTY COUNTYNAME PLACE CDBGNAME TRACT BLKGRP LOWMOD LOWMODUNIV LOWMODPCT BASIN
40 109 Oklahoma County 55000 OKLAHOMA CITY 106501 3 261 874 29.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106502 1 400 998 40.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106502 2 352 767 45.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106502 3 380 835 45.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106502 4 333 861 38.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106503 1 206 874 23.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106503 8 231 713 32.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106601 1 404 856 47.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106601 2 194 613 31.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106601 3 820 1,467 55.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106602 1 367 1,037 35.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106602 2 146 531 27.5 DEEP FORK
40 109 Okl h C t 55000 OKLAHOMA CITY 106602 3 593 911 65 1 DEEP FORK40 109 Oklahoma County 55000 OKLAHOMA CITY 106602 3 593 911 65.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106604 1 453 760 59.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106604 2 807 1,342 60.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106606 2 344 1,295 26.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106609 1 351 1,236 28.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106610 1 589 1,362 43.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106804 2 504 1,189 42.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106906 1 90 569 15.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106906 2 67 537 12.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106906 3 626 1 412 44 3 DEEP FORK40 109 Oklahoma County 55000 OKLAHOMA CITY 106906 3 626 1,412 44.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106907 4 363 823 44.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106907 5 620 1,362 45.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108101 1 160 742 21.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108101 2 136 1,148 11.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108110 2 87 402 21.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108110 2 25 140 17.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108110 3 171 981 17.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108301 1 179 652 27.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108301 1 0 25 0.0 DEEP FORKy
40 109 Oklahoma County 55000 OKLAHOMA CITY 108301 2 388 800 48.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108302 9 31 269 11.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108302 1 743 1,366 54.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 108302 9 226 2,124 10.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100100 1 828 1,404 59.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100100 2 170 653 26.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100100 3 687 1,207 56.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 1 454 800 56.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 2 277 700 39.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 3 509 968 52.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 4 521 684 76.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 5 450 908 49.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 6 163 622 26.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100200 7 474 1,037 45.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100300 1 223 788 28.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100300 2 207 826 25.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100300 3 188 1,078 17.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100400 1 401 636 63.1 DEEP FORK
40 109 Okl h C t 55000 OKLAHOMA CITY 100400 2 271 461 58 8 DEEP FORK40 109 Oklahoma County 55000 OKLAHOMA CITY 100400 2 271 461 58.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100400 3 292 398 73.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100400 4 752 900 83.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100500 1 464 809 57.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100500 2 386 616 62.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100500 3 443 494 89.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100600 1 222 700 31.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100700 1 429 609 70.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100700 2 383 856 44.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100800 1 236 574 41 1 DEEP FORK40 109 Oklahoma County 55000 OKLAHOMA CITY 100800 1 236 574 41.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100800 2 799 1,147 69.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100800 3 617 995 62.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 100900 1 370 798 46.4 DEEP FORK







STATE COUNTY COUNTYNAME PLACE CDBGNAME TRACT BLKGRP LOWMOD LOWMODUNIV LOWMODPCT BASIN
40 109 Oklahoma County 55000 OKLAHOMA CITY 100900 2 272 682 39.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101000 1 449 824 54.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101000 2 205 273 75.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101000 3 648 909 71.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101000 4 304 487 62.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101100 1 634 888 71.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101200 1 244 453 53.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101200 2 569 719 79.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101400 1 487 789 61.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101500 1 279 569 49.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101500 2 379 674 56.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101500 3 254 509 49.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101600 1 252 498 50.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101700 1 109 708 15.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101800 1 256 621 41.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101800 2 316 782 40.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101900 1 399 741 53.8 DEEP FORK
40 109 Okl h C t 55000 OKLAHOMA CITY 101900 2 782 1 258 62 2 DEEP FORK40 109 Oklahoma County 55000 OKLAHOMA CITY 101900 2 782 1,258 62.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 101900 3 293 786 37.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 102000 1 772 1,519 50.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 102000 2 882 1,540 57.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 102100 3 429 682 62.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105100 1 257 705 36.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105100 2 123 439 28.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105201 1 642 1,050 61.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105201 2 330 517 63.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105202 1 735 1 232 59 7 DEEP FORK40 109 Oklahoma County 55000 OKLAHOMA CITY 105202 1 735 1,232 59.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105903 1 549 983 55.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105903 2 259 587 44.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105903 3 522 949 55.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105903 4 187 645 29.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105904 1 285 512 55.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105904 2 535 899 59.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105904 3 502 741 67.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105904 4 937 1,377 68.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 105905 1 489 1,128 43.4 DEEP FORKy ,
40 109 Oklahoma County 55000 OKLAHOMA CITY 105905 2 643 1,215 52.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106000 1 203 552 36.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106000 2 24 75 32.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106000 1 3 33 9.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106000 3 31 73 42.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106100 1 41 85 48.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106100 2 28 73 38.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106100 1 62 346 17.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106100 2 750 872 86.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106100 3 601 1,383 43.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106200 1 348 901 38.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106200 2 288 725 39.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106301 1 508 777 65.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106301 2 859 1,297 66.2 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106301 3 582 948 61.4 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106301 4 500 757 66.1 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106302 1 903 1,643 55.0 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106302 2 576 846 68.1 DEEP FORK


kl h40 109 Oklahoma County 55000 OKLAHOMA CITY 106302 3 491 758 64.8 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106302 4 417 825 50.5 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106303 2 354 765 46.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106303 3 566 1,384 40.9 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106402 1 147 660 22.3 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106402 3 312 1,020 30.6 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106501 1 137 663 20.7 DEEP FORK
40 109 Oklahoma County 55000 OKLAHOMA CITY 106501 2 395 1,202 32.9 DEEP FORK
40 027 Cleveland County 55000 OKLAHOMA CITY 201902 1 343 1,095 31.3 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 201902 2 575 3 189 18 0 OKLAHOMA RIVER40 027 Cleveland County 55000 OKLAHOMA CITY 201902 2 575 3,189 18.0 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 201903 1 506 2,426 20.9 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 201904 1 996 4,110 24.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106909 5 615 1,654 37.2 OKLAHOMA RIVER







STATE COUNTY COUNTYNAME PLACE CDBGNAME TRACT BLKGRP LOWMOD LOWMODUNIV LOWMODPCT BASIN
40 109 Oklahoma County 55000 OKLAHOMA CITY 106912 2 1,441 1,969 73.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106913 1 850 1,410 60.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106913 2 611 1,158 52.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106913 3 505 744 67.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106913 4 942 1,399 67.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106914 2 67 186 36.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106914 3 512 822 62.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106914 4 761 1,225 62.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106915 1 1,075 1,399 76.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106915 2 766 1,231 62.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106915 3 895 1,434 62.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106915 4 566 1,003 56.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 106915 5 312 601 51.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107001 1 939 1,392 67.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107001 2 1,301 1,872 69.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107001 3 809 1,390 58.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107001 4 592 788 75.1 OKLAHOMA RIVER
40 109 Okl h C t 55000 OKLAHOMA CITY 107002 1 509 861 59 1 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 107002 1 509 861 59.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107002 2 752 1,065 70.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107103 1 516 790 65.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107103 2 444 872 50.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107104 1 1,113 1,812 61.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107104 2 656 1,083 60.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107206 1 440 770 57.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107206 2 214 954 22.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107206 3 611 917 66.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107206 4 622 1 174 53 0 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 107206 4 622 1,174 53.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107207 1 534 1,409 37.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107207 2 379 837 45.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107209 1 290 714 40.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107209 2 588 782 75.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107209 3 698 1,190 58.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107209 4 219 769 28.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107209 5 834 1,401 59.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107210 2 259 1,033 25.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107211 1 604 1,419 42.6 OKLAHOMA RIVERy ,
40 109 Oklahoma County 55000 OKLAHOMA CITY 107211 2 243 602 40.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107212 1 754 1,071 70.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107212 2 526 1,015 51.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107212 3 453 1,396 32.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107212 4 1,062 1,818 58.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107213 3 935 1,481 63.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107213 4 822 1,399 58.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107213 5 371 724 51.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107213 6 666 1,121 59.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107214 1 189 747 25.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107214 2 466 971 48.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107214 3 226 769 29.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107215 3 501 918 54.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107215 4 493 1,203 41.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107215 5 699 1,137 61.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107216 1 339 711 47.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107216 2 810 1,279 63.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107216 3 478 656 72.9 OKLAHOMA RIVER


kl h40 109 Oklahoma County 55000 OKLAHOMA CITY 107217 4 323 741 43.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107217 5 627 934 67.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107218 1 866 1,106 78.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107218 5 807 1,543 52.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107219 1 1,098 1,567 70.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107219 2 541 1,000 54.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107220 1 950 1,778 53.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107220 2 800 1,464 54.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107221 3 482 937 51.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107221 4 345 791 43 6 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 107221 4 345 791 43.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107222 1 292 785 37.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107222 2 554 875 63.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107223 1 422 613 68.8 OKLAHOMA RIVER







STATE COUNTY COUNTYNAME PLACE CDBGNAME TRACT BLKGRP LOWMOD LOWMODUNIV LOWMODPCT BASIN
40 109 Oklahoma County 55000 OKLAHOMA CITY 107223 2 237 622 38.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107223 3 880 1,295 68.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107302 1 593 1,022 58.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107302 2 629 949 66.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107302 3 335 613 54.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107303 9 91 276 33.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107303 5 26 26 100.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107303 9 576 758 76.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107305 1 535 674 79.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107305 2 931 1,393 66.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107306 1 931 1,245 74.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107306 2 455 892 51.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107306 3 965 1,483 65.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107401 4 13 27 48.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107401 1 1,347 2,123 63.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107401 2 392 1,022 38.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107401 3 1,256 2,487 50.5 OKLAHOMA RIVER
40 109 Okl h C t 55000 OKLAHOMA CITY 107401 4 541 972 55 7 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 107401 4 541 972 55.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107402 2 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107402 1 247 1,193 20.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107402 2 691 2,642 26.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107402 6 848 1,575 53.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107403 1 485 1,456 33.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107403 2 251 1,556 16.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107403 3 420 801 52.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107500 9 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107500 4 1 082 1 669 64 8 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 107500 4 1,082 1,669 64.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107500 9 370 947 39.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107806 1 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107806 4 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107900 1 76 112 67.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107900 1 241 333 72.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107900 4 657 950 69.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 107900 5 340 527 64.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 108005 2 140 446 31.4 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 202002 1 470 1,684 27.9 OKLAHOMA RIVERy ,
40 027 Cleveland County 55000 OKLAHOMA CITY 202002 2 1 31 3.2 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 202006 1 665 1,637 40.6 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 202006 2 692 1,837 37.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101300 1 226 507 44.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101300 2 518 602 86.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101300 3 288 461 62.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101300 4 350 405 86.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101300 5 429 535 80.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101300 6 368 591 62.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101400 2 439 520 84.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 101700 2 72 524 13.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102100 1 213 589 36.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102100 2 189 768 24.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102200 1 512 910 56.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102200 2 464 741 62.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102200 3 395 661 59.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102300 1 493 673 73.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102300 2 388 895 43.4 OKLAHOMA RIVER


kl h40 109 Oklahoma County 55000 OKLAHOMA CITY 102300 3 583 813 71.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102300 4 591 857 69.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102400 1 632 814 77.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102400 2 525 748 70.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102400 3 783 1,102 71.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102400 4 522 802 65.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102500 1 410 446 91.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102600 1 398 426 93.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102700 1 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102800 1 444 459 96 7 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 102800 1 444 459 96.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102800 2 391 534 73.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102800 3 212 307 69.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102800 4 589 744 79.2 OKLAHOMA RIVER







STATE COUNTY COUNTYNAME PLACE CDBGNAME TRACT BLKGRP LOWMOD LOWMODUNIV LOWMODPCT BASIN
40 109 Oklahoma County 55000 OKLAHOMA CITY 102800 5 436 551 79.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 102900 1 393 506 77.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103000 1 224 354 63.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103000 2 431 464 92.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103101 1 149 149 100.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103102 1 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103200 1 405 626 64.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103200 2 162 310 52.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103300 1 730 991 73.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103300 2 605 961 63.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103400 1 260 406 64.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103500 1 178 221 80.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103601 1 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103602 1 45 45 100.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103700 1 283 299 94.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103800 1 95 98 96.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103800 2 65 65 100.0 OKLAHOMA RIVER
40 109 Okl h C t 55000 OKLAHOMA CITY 103800 3 0 0 0 0 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 103800 3 0 0 0.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103900 1 917 997 92.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103900 2 390 558 69.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103900 3 651 766 85.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103900 4 744 942 79.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 103900 5 509 601 84.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104000 1 214 417 51.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104100 1 1,193 1,386 86.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104100 2 1,478 1,895 78.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104200 1 510 671 76 0 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 104200 1 510 671 76.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104200 2 511 698 73.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104200 3 544 658 82.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104300 1 494 743 66.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104300 2 1,226 1,503 81.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104300 3 764 1,132 67.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104400 1 794 1,306 60.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104400 2 796 1,298 61.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104400 3 614 939 65.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104500 1 1,013 1,262 80.3 OKLAHOMA RIVERy , ,
40 109 Oklahoma County 55000 OKLAHOMA CITY 104500 2 640 791 80.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104500 3 972 1,369 71.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104600 1 659 1,054 62.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104700 1 455 514 88.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104700 2 672 830 81.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104800 1 758 1,048 72.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104800 2 616 889 69.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104800 3 696 956 72.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104900 1 846 1,167 72.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104900 2 652 919 70.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104900 3 489 736 66.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 104900 4 640 812 78.8 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105000 1 835 1,237 67.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105000 2 618 1,087 56.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105300 2 960 1,566 61.3 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105300 3 209 340 61.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105300 4 230 390 59.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105300 6 398 647 61.5 OKLAHOMA RIVER


kl h40 109 Oklahoma County 55000 OKLAHOMA CITY 105400 1 663 975 68.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105400 2 670 785 85.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105500 1 794 1,039 76.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105500 2 610 739 82.5 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105500 3 366 588 62.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105500 4 343 531 64.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105600 1 1,584 1,821 87.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105600 2 893 1,176 75.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105600 3 779 973 80.1 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105600 4 556 848 65 6 OKLAHOMA RIVER40 109 Oklahoma County 55000 OKLAHOMA CITY 105600 4 556 848 65.6 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105700 1 362 456 79.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105700 2 285 360 79.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105800 1 697 824 84.6 OKLAHOMA RIVER







STATE COUNTY COUNTYNAME PLACE CDBGNAME TRACT BLKGRP LOWMOD LOWMODUNIV LOWMODPCT BASIN
40 109 Oklahoma County 55000 OKLAHOMA CITY 105906 1 606 1,306 46.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105906 5 550 1,379 39.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105907 1 648 1,192 54.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105907 2 788 1,204 65.4 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105907 3 438 684 64.0 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 105907 4 444 703 63.2 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 108601 1 116 402 28.9 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 108601 1 549 1,456 37.7 OKLAHOMA RIVER
40 109 Oklahoma County 55000 OKLAHOMA CITY 108602 1 462 951 48.6 OKLAHOMA RIVER
40 027 Cleveland County 55000 OKLAHOMA CITY 201605 1 638 4,628 13.8 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 107403 2 158 298 53.0 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202002 3 250 538 46.5 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202003 9 92 448 20.5 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202003 9 552 1,547 35.7 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202005 9 160 694 23.1 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202101 2 36 237 15.2 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202200 9 28 142 19.7 THUNDERBIRD
40 027 Cl l d C t 55000 OKLAHOMA CITY 202200 9 60 1 252 4 8 THUNDERBIRD40 027 Cleveland County 55000 OKLAHOMA CITY 202200 9 60 1,252 4.8 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202301 1 131 727 18.0 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202301 2 489 1,817 26.9 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202301 3 167 717 23.3 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202301 4 151 690 21.9 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202302 1 265 1,119 23.7 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202302 2 307 1,062 28.9 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202302 3 454 1,487 30.5 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202302 4 197 480 41.0 THUNDERBIRD
40 027 Cleveland County 55000 OKLAHOMA CITY 202402 1 0 0 0 0 THUNDERBIRD40 027 Cleveland County 55000 OKLAHOMA CITY 202402 1 0 0 0.0 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108701 1 21 486 4.3 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108701 9 312 1,146 27.2 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108701 1 62 165 37.6 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108701 9 50 635 7.9 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108704 1 215 703 30.6 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108704 2 313 743 42.1 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108704 3 338 1,030 32.8 THUNDERBIRD
40 109 Oklahoma County 55000 OKLAHOMA CITY 108704 4 162 1,160 14.0 THUNDERBIRD
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ID Task Name Duration Start


1 NDRC Grant Phase 2 1 day Mon 5/2/16


2  Twin Creeks 716 days Tue 5/3/16


3 Program Delivery 716 days Tue 5/3/16


4 Phase 1 322 days Tue 5/3/16


5 Phase 2 329 days Thu 7/27/17


6 Project Closeout 65 days Wed 10/31/18
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Project Summary
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Project: TwinCreeksProject2007







ID Task Name Duration Start


1 NDRC Grant Phase 2 1 day Mon 5/2/16


2  NW 4th & Walker and NW 10th & Dewey near
EMSA Drainage Improvements


888 days Tue 5/3/16


3  Program Delivery 888 days Tue 5/3/16


4 Phase 1 NW 4th & Walker 376 days Tue 5/3/16


5 Phase 2 NW 4th & Walker 445 days Wed 10/11/17


6 Phase 1 NW 10th & Dewey 411 days Tue 5/3/16


7 Phase 2 NW 10th & Dewer 411 days Wed 11/29/17


8  Project Closeout 65 days Thu 6/27/19
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Project: NW4th&WalkerNW10T
Date: Tue 10/27/15







ID Task Name Duration Start


1 NDRC Grant Phase 2 1 day Mon 5/2/16


2  NE 7th at the BNSF RR Drainage Improvements 445 days Tue 5/3/16


3  Program Delivery 445 days Tue 5/3/16


4 Phase 1 260 days Tue 5/3/16


5 Phase 2 120 days Tue 5/2/17


6  Project Closeout 65 days Tue 10/17/17


7  Edwards Elementary Project 505 days Tue 10/17/17


8  Program Delivery 505 days Tue 10/17/17


9 Phase 1 260 days Tue 10/17/17


10 Phase 2 180 days Tue 10/16/18


11  Project Closeout 65 days Tue 6/25/19
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Project: EdwardsElementary_&_







ID Task Name Duration Start


1 NDRC Grant Phase 2 1 day Mon 5/2/16


2  NW 4th Street from Classen to Shartel 864 days Mon 5/2/16


3  Program Delivery 0 days Mon 5/2/16


4 Phase 1 405 days Tue 5/3/16


5 Phase 2 394 days Tue 11/21/17


6  Project Closeout 65 days Mon 5/27/19
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Project: NW 4th Street from Cla







ID Task Name Start


1 NDRC Grant Phase 2 Mon 5/2/16


2  Will Rogers Park Dam and NW
36th & Venice Blvd.


Tue 5/3/16


3  Program Delivery Tue 5/3/16


4 Phase 1 Tue 5/3/16


5 Phase 2 Tue 1/16/18


6  Project Closeout Wed 3/20/19
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Project: WillRogersPark&NW36
Date: Tue 10/27/15







ID Task Name Start


1 NDRC Grant Phase 2 Mon 5/2/16


2  Belle Isle Bypass Reconstruction Tue 5/3/16


3  Program Delivery Tue 5/3/16


4 Phase 1 Tue 5/3/16


5 Phase 2 Fri 10/6/17


6  Project Closeout Mon 5/13/19
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October 14, 2015 
 
Steve Rhodes 
Program Planner 
Oklahoma City Planning Department 
420 W. Main Street, Suite 900 
Oklahoma City, OK 73102 
 
RE:  CDBG-NDRC Application 
 
Dear Mr. Rhodes, 
 
At your request I compared the proposed projects/activities of the City of Oklahoma City’s 
Community Development Block Grant – National Disaster Resilience Competition (CDBG-
NDRC) application against the City’s FEMA approved Hazard Mitigation Plan (HMP).  I found 
the following proposed projects/activities are consistent with the HMP (the applicable sections of 
the HMP are listed below each project/activity): 
 


 Revised development regulations (including drainage, zoning, subdivision) 
o HMP 19.1.7 – Land Use Planning 
o HMP 19.2.18 – Stormwater Management and Ordinances 
o HMP 19.3.2 – Zoning 
o HMP 19.3.12 – Watercourse Rehabilitation 


 City-Wide Drainage Master Plan 
o HMP 19.1.9 - Planning 
o HMP 19.2.24 - Wetland Protection 
o HMP 19.3.7 – Stormwater Management 
o HMP 19.3.9 - Watershed Approaches 


 Drainage infrastructure improvements 
o HMP 19.3.7 – Stormwater Management 
o HMP 19.3.8 – Retention and Detention 
o HMP 20.2.8 – Floods 


 
If I can be of further assistance please feel free to contact me. 
 
Sincerely, 
 
 
 
Franklin N. Barnes 
Emergency Manager 
City of Oklahoma City, Office of Emergency Management 


The City of  
OKLAHOMA CITY 
POLICE DEPARTMENT 
William Citty 
Chief of Police 
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Summary Budget and Priority
National Disaster Resilience Competition Grant Funding


Activity Amount Eligible Activity National Objective Disaster Damage/Impact


Program Administration $7,465,000 24 CFR 570.206 Not Applicable
Planning Activities $10,450,000


Drainage Basin Studies $9,500,000 24 CFR 570.205 Not Applicable
planokc  Implementation (Development Code Resiliency) $750,000 24 CFR 570.205 Not Applicable
Green Infrastructure Resilience Planning $200,000 24 CFR 570.205 Not Applicable


Drainage Infrastructure Facilities (Total) $80,646,308
Oklahoma River Basin (Subtotal) $63,755,286
Twin Creeks $1,049,360 24 CFR 570.201(c)  Low Mod Area Area Flooding
NW 4th & Walker and NW 10th & Dewey/EMSA $47,308,205 24 CFR 570.201(c)  Low Mod Area Area Flooding
NW 7th & 5th along RR $682,427 24 CFR 570.201(c)  Low Mod Area Area Flooding
NW 4th & Shartel $10,799,479 24 CFR 570.201(c)  Low Mod Area Area Flooding
Edwards Elementary $3,915,815 24 CFR 570.201(c)  Low Mod Area Area Flooding
Deep Fork Basin (Subtotal) $16,891,022
Will Rogers Park and NW 36th & Venice $10,052,536 24 CFR 570.201(c)  Urgent Need Area Flooding
Belle Isle Bypass Reconstruction $6,838,486 24 CFR 570.201(c)  Urgent Need Area Flooding


Public Housing Community Facilities (Oklahoma Basin) $7,895,500
Oak Grove Public Housing Community and Head Start Center 24 CFR 570.201(c)  Low Mod Area Area Flooding


Environmental Degradation $26,178,350
Lake Thunderbird Basin Environmental Mitigation 24 CFR 570.201(c)  Urgent Need Stream Bank Erosion


Economic Revitalization $1,000,000
Disaster Recovery Economic Development Loan Fund 24 CFR 570.203(b) Low Mod Jobs Structure Flooding


Housing (Deep Fork Basins) $15,690,819
Housing Development (Gateway Academy acq/rehab) $9,914,888 24 CFR 570.202(b)(1)  Low Mod Housing Loss of Affordable Housing
Housing Development (Shepherd Manor acq/rehab) $5,775,930 24 CFR 570.202(b)(1)  Low Mod Housing Loss of Affordable Housing


Total Funding  $149,325,977


Budgeted CDBG Expenditure Ratios Capacity Proposed Ratios
General Program Administration $8,213,186 $7,465,000 5.0%
Planning $24,639,558 $10,450,000 7.0%
General Eligible Activities (Project Funding) $131,410,977 $131,410,977 88.0%


$164,263,721 $149,325,977 100.0%
CDBG National Objective Ratios


Low and Moderate Income Benefit $88,341,605 67.2%
Urgent Need $43,069,372 32.8%


$131,410,977
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Chapter 1 - Introduction 


The HMC reviewed Chapter 1 and have determined no changes to Chapter 1 are needed, with the 


exception of adding to the Man-Made Hazards list.  Natural and manmade hazards pose a threat to 


every citizen and within the City of Oklahoma City on some level and frequency. Often, the reality of 


potential hazards to a community are not fully understood or realized until a major disaster occurs. It is 


then that a community experiences the extreme hardship of significant human and economic losses. The 


process of all-hazard mitigation planning is the first step toward protecting a community from losses 


associated with hazards and resulting disasters. The Federal Emergency Management Agency (FEMA) 


with regard to hazard mitigation planning provides the following definitions: 


 Hazard mitigation - Any sustained action taken to reduce or eliminate the long-term risk to 


human life and property from hazards. 


 Planning - The act or process of making or carrying out plans, specifically, the establishment of 


goals, policies, and procedures for a social or economic unit. 


The process of hazard mitigation planning is a critical part of any community’s planning program. As 


most hazards occur infrequently, mitigation programs for hazards are usually initiated and funded as a 


reaction to recover from the most recent disaster event. This form of hazard mitigation response is 


typically more costly, both in property and human losses, than is pre-disaster planning and mitigation. 


The City of Oklahoma City Hazard Mitigation Plan was originally developed, adopted and approved in 


2006. This document contains the City of Oklahoma City’s Hazard Mitigation Plan Update incorporating 


a number of revisions and refinements to the original plan content. 


The Plan Update includes a detailed characterization of natural and man-made hazards in the City of 


Oklahoma City; a risk assessment that describes potential losses to physical assets, people and 


operations; a set of goals, objectives, and actions that will guide the City of Oklahoma City’s mitigation 


program in coming years; and a detailed strategy for implementation and monitoring results. 


This update Hazard Mitigation Plan focuses on the hazards with the highest potential for causing 


damage to buildings and other physical assets, injuries and fatalities to the residents of the City of 


Oklahoma City and disruption of government and business operations in the City. These hazards include 


floods, severe winter storms, extreme heat, severe summer storms, and tornadoes producing high 


winds. Additional hazards, identified in the State of Oklahoma Mitigation Plan are also discussed. 


The recommendations in the Hazard Mitigation Plan Update were developed by the City of Oklahoma 


City’s Hazard Mitigation Committee (HMC). 
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1.1 About the Plan 


Hazard mitigation is any sustained action taken to reduce or eliminate long-term risk to people and 


property from natural hazards and their effects. This definition distinguishes actions that have a 


long-term impact from those that are more closely associated with immediate preparedness, 


response, and recovery activities. Hazard mitigation is the only phase of emergency management 


specifically dedicated to breaking the cycle of damage, reconstruction, and repeated damage. The 


purpose of this plan is to evaluate natural and man-made threats to the City of Oklahoma City and 


determine appropriate hazard mitigation strategies. Currently, federal regulations require local 


governments to develop hazard mitigation plans to establish and maintain eligibility for federal hazard 


mitigation assistance grants. 


The initial City of Oklahoma City Hazard Mitigation Plan (HMP) was originally developed and approved in 


October 2006. This plan is an update of the 2006 HMP. Although it is an update, this document has been 


redesigned so that it looks, feels, and reads differently than the original. This is due to several factors: 


new hazard information has become available that drives new definitions of risk, the City’s 


understanding and approach to hazard mitigation planning has evolved, new capabilities are now 


available, and the new format will allow readers to more easily understand the content. In addition, the 


2011 plan update addresses man-made hazards in greater detail. Further, the 2006 HMP included 


several action items that have been completed, creating an opportunity for developing new mitigation 


strategies. 


This plan update focuses on eleven natural hazards and four man-made hazards that have the highest 


potential for causing damage to buildings and other physical assets; injuries and fatalities to City 


residents, workers, or visitors; or disruption of government and business operations in the City.  


Natural hazards profiled in the plan update are the same hazards profiled in the 2006 plan. The profiles 


include descriptions of hazards identified in the previously approved plan as well as new occurrences of 


hazard events.  Natural hazards profiled in the plan update include: 


1. Tornadoes 


2. High Winds 


3. Lightning 


4. Hail 


5. Severe Winter Storms 


6. Flood 


7. Extreme Heat 


8. Drought 


9. Wildfires 


10. Earthquakes 


11. Dam Failures 
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Man made hazards identified in the plan update include: 


1. Hazardous Materials 


a. Hazardous Material Transport 


i. Streets and Highways 


ii. Rail 


iii. Pipelines 


b. Hazardous Material Storage 


c. Clandestine Laboratories 


d. Radiological Emergencies 


2. Terrorism 


a. Sabotage/Weapons of Mass Destruction 


b. Cyber Terrorism 


c. Agricultural Terrorism 


3. Pandemic Flu 


4. Urban Fires 


The plan update includes a detailed characterization of natural and manmade hazards in the City of 


Oklahoma City; a risk assessment that describes potential losses to physical assets, people, and 


operations; and a set of goals, objectives, and actions that will guide the City of Oklahoma City’s 


mitigation program in coming years, including a detailed strategy for implementation and monitoring 


results. The recommendations in the plan update were developed by the City of Oklahoma City Hazard 


Mitigation Committee (HMC). 


1.2 Disaster Mitigation Act of 2000 Planning Requirements 


The requirement for communities such as the City of Oklahoma City, to prepare an HMP is established in 


the Robert T. Stafford Disaster Relief and Emergency Assistance Act of 1988, P.L. 93-288 (Stafford Act), 


as amended by the Disaster Mitigation Act of 2000, P.L. 106-390 (DMA 2000). DMA 2000 was signed into 


law on October 30, 2000. DMA 2000 amended the Stafford Act to include a new section on Mitigation 


Planning (section 322).  The FEMA regulations were published in the Federal Register on February 26, 


2002, as an interim final rule at 44 CFR 201. FEMA may revise the Interim Final Rule and publish a Final 


Rule; however, the Interim Final Rule will serve as the rule for mitigation planning implementation until 


such a time occurs. 


DMA 2000 requires state and local governments to develop and formally adopt a natural hazard HMP to 


be eligible to apply for federal assistance under grant programs such as the Hazard Mitigation Grant 


Program (HMGP), the Pre-Disaster Mitigation Grant Program (PDM), the Flood Mitigation Assistance 


Program (FMA, and the Severe Repetitive Loss Grant Program (SRL). DMA 2000 requires communities to 


address all types of natural hazards that might threaten a community (also referred to as an “all-hazards 


approach”). Under DMA 2000, the local governing body must formally adopt the HMP. In addition, the 


Oklahoma Department of Emergency Management (OEM) and the Federal Emergency Management 


Agency (FEMA) Region VI headquarters must review, evaluate, and approve the HMP. DMA 2000 
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requires that HMPs be updated every five years at a minimum. However, it does not prohibit 


communities from updating their plans on a more frequent basis. 


This HMP has been prepared to meet the requirements of the Act and regulations established by FEMA. 


An Interim Final Rule for implementing section 322 was published in the Federal Register, 44 CFR Parts 


201 and 206, on February 26, 2002.  


1.3 Plan Update Preparation 


The plan update contains risk reduction strategies for an all-hazard, citywide approach to reducing the 


damage caused by natural and man-made disasters. To develop this plan update, the City of Oklahoma 


City utilized a process to identify and assess all potential hazards that may impact the community and 


develop an action plan to address those hazards. To better articulate the City’s mitigation needs, the 


planning process was designed to involve as many potential stakeholders as possible, including the 


public, government, business, and industry leaders.  


The original City of Oklahoma City HMP was funded through FEMA’s HMGP and administered by the 


Oklahoma Department of Emergency Management (OEM). This plan was first submitted to OEM for 


review and was subsequently adopted and approved on October 10, 2006. 


In July 2010, OEM and FEMA approved and the City accepted a second HMGP grant to fund an update to 


the original plan. The HMC met four times during the development of the update and was assisted in the 


process by Science Application International Corporation (SAIC), Energy, and Environment & 


Infrastructure’s hazard mitigation planners. The updated plan draft was first reviewed by the HMC on 


August 31, 2011 and a detailed review by its members occurred between August 31 and September 9, 


2011.  The Plan Update was submitted to the City of Oklahoma City, City Council for review and 


approval.  The Updated plan was subsequently submitted to OEM for review and approval.  Once 


reviewed and approved by OEM, it was submitted to FEMA Region VI for their review and approval.  


For more details regarding the preparation of the plan update, see section 3.0. 


1.4 Plan Update Organization 


To document the planning process, the HMC followed the general format of the DMA 2000 Multi-


Jurisdictional HMP Criteria to ensure an efficient and accurate review by FEMA. The resulting 


organization of the plan update is as follows: 


Part 1 – Introduction to the Planning Process 


 Introduction 


 Community Profile 


 Planning Process 


Part 2 – Hazard Identification and Risk Assessment 


 Methodology and Approach 


 Natural Hazards 
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 Man Made Hazards 


Part 3 – Mitigation Strategy 


 Mitigation Action Plan 


 Plan Maintenance  


Part 1 describes the overall purpose and development of the plan update; describes the community in 


depth including its history, geography, topography, and infrastructure; and documents the planning 


process describing the initial planning process and efforts undertaken during the plan update. Part 2 


profiles and provides a risk assessment of the natural and man-made hazards that threaten the 


community. Part 3 lays out the mitigation action plan to reduce the effects of the disasters profiled in 


Part 2 and describes procedures for monitoring the results of implementing the plan update and the 


process to be used for future HMP updates. 


1.5 Contact Information 


Additional information regarding this plan is available by contacting either of the following City 


employees:


 Lt. Franklin Barnes, CEM 


Emergency Manager 


The City of Oklahoma City 


Office of Emergency Management 


4600 North Martin Luther King 


Oklahoma City, OK  73111 


(405) 605-8981 


 


Mr. James R. Lewellyn, PE 


 Civil Engineer IV 


The City of Oklahoma City 


Public Works Department 


420 West Main, 7th Floor 


Oklahoma City, OK  73102 


(405) 297-2830 
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Chapter 2 - Community Profile 


2.1 Geography 


The HMC reviewed Chapter 2 and have determined no changes to Chapter 2 are needed, with the 


exception of updating the census numbers for the new census data.  Surrounded by gently rolling prairie 


and plains along the North Canadian River, Oklahoma City is at the geographic center of the state. The 


city is the county seat of Oklahoma County and the capital of the State of Oklahoma. The city is 


surrounded by rapidly growing suburban areas such as Edmond, Norman, Yukon, Midwest City, and 


Moore, and boasts the largest square mile boundary of any city in the union. 


Oklahoma City is situated in the southern half of the nation’s midlands. The state is bordered by 


Colorado and Kansas on the north, Texas on the south, Missouri and Arkansas on the east, and New 


Mexico and Texas on the west. The areas surrounding Oklahoma City are referred to as the Prairie 


Plains.  


According to the United States Census Bureau, the city has a total area of 621.2 square miles, of which 


607.0 square miles is land and the remaining 14.2 square miles is water.1  Terrain in the city area is 


undulating with sluggish rivers and soils that are predominantly red clay. The Oklahoma River (North 


Canadian River) splits the city almost evenly north and south. Oklahoma City is located (in terms of 


geographic coordinates) at 35°28'3" north and 97°30'58" west (degrees/minutes/seconds) and has a 


peak elevation of 1,320 feet above mean sea level and a low elevation of 1,140 feet above sea level. 


                                                             
1
 http://factfinder.census.gov 



http://factfinder.census.gov/





CHAPTER  2 – COMMUNITY PROFILE  PART 1 


 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |2-2  


Figure 2-1: Map of Oklahoma City Jurisdictional Boundary 
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2.2 History 


Just a little over a century ago, the site of Oklahoma City was a grass-and-timbered land of gently rolling 


hills flattening out into prairie to the west. Oklahoma lands became part of the Indian Territory in 1803 


with the Louisiana Purchase and in 1812 were included with the Missouri Territory and by 1819 became 


part of the Arkansas Territory. Oklahoma was known for many years as Indian Territory. However, there 


was one parcel of land that was never given over to any Indian tribe, and was referred to as the 


Unassigned Lands. In the 1880s, many frontier Americans wanted to move into this land. In time, 


landless pioneers began slipping over into this area without authorization. These were the "Boomers," 


who were trying to force the government into opening the territory up to homesteaders. 


On March 2, 1889, President Benjamin Harrison signed legislation that opened up the Unassigned Lands 


and on April 22, 1889, about 50,000 homesteaders gathered at the boundaries in hopes of claiming land. 


Some of these people snuck over at night to stake out prime land early, hiding from the army patrols; 


these people are known as "Sooners." Oklahoma City sprang into being almost overnight, was 


incorporated in 1890, and replaced Guthrie as the state capital in 1910.  


The new century found Oklahoma City prosperous, with the success of railroad commerce from the 


Frisco, Katy, Rock Island, and Santa Fe companies. Tracks crisscrossed the downtown area, bringing in 


and shuttling out grain, livestock, produce, and other lucrative cash crops. The following decades saw a 


period of economic prosperity for Oklahoma City such as the opening of a new assembly plant in 1915 


by Henry Ford and the discovery of oil in the city in 1928 on the corner of Southeast (SE) 59th and 


Bryant, which allowed petroleum production to become a mainstay of the city’s economy. 


The 1930s brought the Great Depression, and Oklahoma found itself one of the hardest hit by economic 


troubles. This was only compounded by the fury of nature with prolonged droughts and the fierceness 


of Oklahoma’s wind stirring up storms of red dirt that covered the landscape. Farmers and ranchers 


watched their livelihoods die in the parched "Dust Bowl" environment. 


Oklahoma City never fully recovered from the Great Depression and as the city struggled on, the Second 


World War (WWII) further depleted the city and its residents of funds and resources. Following WWII, 


Oklahoma City began a strong period of growth and expansion as soldiers returned and, along with 


residents, took advantage of new Federal housing programs. The growth and expansion once celebrated 


was now a hindrance beginning in the late 1960s as families retreated to suburbs and adjacent small 


towns and the heart of Oklahoma City was in decline. Politicians and civic leaders strived to find a 


remedy for the ailing city, but numerous plans for urban renewal in the 1960s and 1970s were lost in the 


tumultuous social and economic climate. 


The 1980s marked a low point, when the oil bust wiped out hope for continued growth. Mayor Ron 


Norick formed a panel of community leaders to solve the problem, and a visionary capital improvement 


program called the Metropolitan Area Projects (MAPS) was initiated. Residents knew this progressive 


plan had the potential to transform the city back into an attractive place in which to live and visit and in 
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1993, Oklahoma City residents voted to implement a new tax to fund the project. It has been estimated 


that around $650 million in public and private funds have gone to make this project such a success. The 


successor of the MAPS project was the MAPS for Kids in November 2001. MAPS for Kids is a $700 million 


school program, which includes hundreds of construction, transportation, and technology projects—all 


for the benefit of Oklahoma City’s public school students. The most recent MAPS initiative, MAPS3, is a 


seven-year nine month one-cent sales tax initiative that began on April 1, 2010 to improve the quality of 


life in Oklahoma City. The initiative funds eight projects and is estimated to raise $777 million, including 


$17 million in contingency funds. As a result of these and other strategic initiatives Oklahoma City has 


become a model for other communities seeking to create jobs and enhance the quality of life offered its 


residents. 


2.3 Climate 


Oklahoma City enjoys favorable and mild seasons throughout the year. The average annual temperature 


is 60 degrees Fahrenheit / 16 degrees Celsius with an average rainfall of 33.6 inches / 85.3 centimeters 


and average snowfall of 9.7 inches / 24.6 centimeters per year. Because the normal storm paths that 


tract across most of the U.S. bypass the Oklahoma City area, prolonged periods of bad weather are 


almost unheard of. 


During the average year, skies are clear or partly sunny 65 percent of the time. And the air is clean. In 


fact, Oklahoma City is the largest geographic urban area in the U.S. that is in attainment with air quality 


standards set by the Environment Protection Agency. 


Flying conditions are generally very good with flight by visual flight rules possible on 350 days of the year 


– the same number of days you’ll see sun shining in Oklahoma City. Measurable precipitation averages 


between 1 and about 5 inches a month, with heaviest rainfall in May, June and September. Snowfall 


averages less than 10 inches per year and seldom remains on the ground very long. Heavy fogs are 


infrequent and prevailing winds are southerly, except in January and February, when northerly breezes 


predominate. 


2.4 Population and Demographics 


Oklahoma City is the most populous city in the State.  The 2010 census places the City's population at 


579,999, while the Oklahoma City Metropolitan Statistical Area (MSA) population is 1,252,987.  Between 


2000 and 2010, the City of Oklahoma City grew by 12.74 percent and the MSA grew by 13.54 percent. 2  


As of the 2010 census, there were 230,233 households and 144,120 families residing in Oklahoma City.  


The population density for the city increased from 833 persons per square mile in 2000 to 955 in 2010 


(based on land area only).  There are 256,930 housing units at an average density of 423.3 dwelling units 


                                                             
2
 2010 census data provided by the City of Oklahoma City, Planning Department, September 2, 2011. 


Map Update Needed 
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per square mile.  The racial composition of the city changed slightly between 2000 and 2010 as indicated 


in Table 2-1.   


Table 2-1: Racial Composition for Years 2000 and 2010 


 2000 2010 


White 68.4 (% of pop reporting 1 race)  62.7 (% of pop reporting 1 race) 


Black or African American  15.4 (% of pop reporting 1 race)    15.1 (% of pop reporting 1 race) 


American Indian or Alaska Native 3.5 (% of pop reporting 1 race) 3.5 (% of pop reporting 1 race) 


Asian 3.5 (% of pop reporting 1 race) 4.0 (% of pop reporting 1 race) 


Native Hawaiian or other Pacific Islander 0.1 (% of pop reporting 1 race) 0.1 (% of pop reporting 1 race) 


Other 5.3 (% of pop reporting 1 race) 9.4 (% of pop reporting 1 race) 


Two or More Races 3.9 (% of total pop) 5.2 (% of total pop) 


Hispanic or Latino (of any race) 10.2 (% of total pop) 17.2 (% of total pop) 


Out of the 230,233 households, 29.4% have children under the age of 18 living with them, 43.4% are 


married couples living together, 13.9% have a female householder with no husband present, and 37.4% 


are non-families.  Out of the total household, 30.5% are made up of individuals and 8.7% have someone 


living alone who is 65 years of age or older.  The average household size is 2.47 (and the average family 


size is 3.1. 


In terms of age, the population is spread out with 28.0% under the age of 20, 36.2% from 20 to 44,  , 


24.7% from 45 to 64, and 11.3% who are 65 years of age or older.   The median age is 34.6 years and for 


every 100 females age 18 and over, there are 94.6 males.  


In addition, Census 2000 states that the median income for a household in the city is $34,947, and the 


median income for a family is $42,689.  Males have a median income of $31,589 versus $24,420 for 


females.  The per capita income for the city is $19,098.  16.0% of the population and 12.4% of families 


are below the poverty line.  Out of the total number of people living in poverty, 23.0% are under the age 


of 18 and 9.2% are 65 or older. 


In addition, the 2009 American Community Survey estimates that the median income for a household in 


the city is $41,411 (the Census 2000 stated $34,947), and the median income for a family is $54,721 (the 


Census 2000 stated $42,689). Males have a median income of $31,589 versus $24,420 for females. 16.5 


percent of the population and 12.5 percent of families are below the poverty line up slightly from 2000 


Census data, which reported 16 percent of the population and 12.4 percent of families in poverty. Out of 


the total number of people living in poverty, 25.3 percent are under the age of 18 and 8.6 percent are 65 


or older.3 


Commentary:  2009 ACS income data was used in the Plan Update as economic data is no longer 


collected as part of the decennial census. 


                                                             
3
 http://factfinder.census.gov, accessed December 9, 2010. 



http://factfinder.census.gov/servlet/GCTTable?_bm=y&-context=gct&-ds_name=DEC_2000_SF1_U&-mt_name=DEC_2000_SF1_U_GCTPH1_ST7&-CONTEXT=gct&-tree_id=4001&-geo_id=04000US40&-format=ST-7|ST-7S&-_lang=en
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Figure 2-2:  Apartment Complexes 
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2.5 Governmental Structure 


Oklahoma City has a city manager-council form of government. Its mayor and eight councilmen are 


elected to staggered four-year terms. The city manager, appointed by the council, oversees 


approximately  4,500 permanent full time positions and a total  proposed budget for FY  2016 of  $1.2 


billion  according to the City of OKC FY  2016Budget Book. 


2.6 Transportation and Utility Lifelines 


Lifelines are defined as those infrastructure facilities that are essential to the function of the community 


and the well-being of its residents. They generally include transportation and utility infrastructure.  


2.6.1 Transportation 


Two of the nation’s most important highways, Interstate 40, which runs from Los Angeles to Raleigh, 


N.C.; and Interstate 35, which runs all the way from Mexico to Canada, meet in downtown Oklahoma 


City. Joining them is Interstate 44, running from Wichita Falls, Texas to St. Louis. This intersection of 


highways ensures Oklahoma City’s status as a transportation hub.  


In the City of Oklahoma City alone there are 12,647 miles of streets; a distance equal to driving from 


Oklahoma City to Valdez, Alaska. When combined with the Federal and State highways that criss-cross 


the city, residents are rarely more than 15 or 20 minutes from any destination in the area. 


Mass Transit 


Metro Transit offers more than 25 interconnecting routes, including two Express routes with convenient 


service and the flexibility of numerous stops throughout the Oklahoma City metro area. The Oklahoma 


City bus systems cover 465 miles of the metropolitan area.  


Oklahoma Spirit Trolley travels throughout the downtown area on the Red & Blue Lines. They also tour 


the I-40/Meridian corridor on the Orange Line. This transit system provides flexible daily inbound and 


outbound services. 


Air Transportation 


Oklahoma City's newly-renovated and expanded Will Rogers World Airport is the primary commercial 


airport for Oklahoma City and the surrounding areas. Located in the southwest corner of the city, it is 


easily accessible by interstate, freeway and major traffic thoroughfares. Six major carriers serve the 


airport (American, Continental, Delta, Frontier, Southwest, and United) and provide 19 non-stop flights 


to 17 different cities. 


Rail Transportation 



http://www.gometro.org/

http://www.flyokc.com/

http://www.flyokc.com/Cities.aspx

http://www.flyokc.com/Cities.aspx
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Two major lines provide most of the rail transportation in the Oklahoma City MSA: Union Pacific, and 


Burlington Northern & Santa Fe. The two major lines, together with short lines offering regional service, 


have more than 4,000 miles of track and provide a statewide railroad network connecting Oklahoma 


communities with other U.S. cities, markets, and ports. 


Passenger rail service is provided by Amtrak's Heartland Flyer, running its 418-mile daily round trip 


between Oklahoma City and Fort Worth, Texas, with stops along the way in Norman, Purcell, Pauls 


Valley, Ardmore, and Gainesville. 


The city is implementing a comprehensive makeover of its downtown streetscape through project 180 


to enhance walk ability within the core. Other ongoing transportation plans include development of a 


streetcar system and intermodal hub facility within the downtown. 


Oklahoma City's Will Rogers World Airport is one of the busiest airports in the state. Located just 10 


miles southwest of the downtown with convenient access from I-40 and I-44, it is served by 16 


commercial carriers that carry more than 3.2 million passengers a year. Will Rogers World Airport 


provides the Oklahoma City area with over 75 scheduled departures a day, with non-stop service to 19 


cities. Many of the flights continue as direct service to other major U.S. markets and international 


destinations. 


In 2006, Phase II of a renovation project totaling more than $110 million was officially completed. The 


project added 9 new gates, bigger ticketing and lobby areas, expanded retail, restaurant and bar 


facilities, and better traffic flow to handle capacity requirements into 2012 and beyond. A Phase III 


project exists which calls for the construction of a new concourse to the east, with at least eight 


additional gates as well as expanded retail, restaurant, and baggage areas.4  Phase III will eventually 


involve the extension of the concourse to the east for the addition of 11 new departure gates. This 


phase will start when further expansion of the terminal is needed.5 


                                                             
4 www.flyokc.com  
5
 http://www.flyokc.com/index.aspx?page=features 



http://www.heartlandflyer.com/

http://www.flyokc.com/

http://www.flyokc.com/index.aspx?page=features
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2.6.2 Utilities 


Local utilities can be separated into two categories of publicly (government) and privately owned and 


operated. The City is responsible for wastewater collection and treatment, potable water supply, and all 


roadways under the City’s jurisdiction (the exception being county, state, and private roadways).  


Privately controlled lifelines include electric, supplied by the Oklahoma Gas and Electric (OG&E); natural 


gas, supplied by Oklahoma Natural Gas (ONG); and telephone, supplied through various companies. 


2.7 Economy 


The Greater Oklahoma City Chamber leads business efforts to grow existing industries, recruit 


new companies and develop an active entrepreneurial environment, resulting in quality job 


creation and a diverse economy. Through these efforts, in the last five years we have announced: 


 More than 200 new projects / expansions  


  The creation of more than 21,000 new jobs 


 Average salaries of created jobs at more than $5,000 higher than mean annual wage for the 


MSA 
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The Chamber works closely with business and community leaders to accomplish the work that is 


driving Oklahoma City forward. 


Forward Oklahoma City was established to create quality jobs, increase capital investment, retain 


existing business and improve per capita income. Through three five-year cycles, these initiatives 


have laid the groundwork for a dynamic economic development effort that has produced results 


far exceeding expectations. 


Tourism is also an important aspect of economic development.  The Greater Oklahoma City area 


currently sees an impact of approximately $2.1 billion in direct spending from more than 7.5 


million tourists who visit each year. 


 (See Figure 2-4 for mapping of Entertainment and Shopping Venues in City of Oklahoma City.) 
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Figure 2-4:  Entertainment & Shopping Venues  
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Despite the trend toward greater economic diversity in Oklahoma City and in the state, economic health 


in the region has fluctuated dramatically from decade to decade. This pattern is due both to the cyclical 


nature of agriculture and to the heavy reliance on the energy industry for jobs, capital formation, and 


tax revenue. 


One report indicates that economic activity in the Oklahoma City area has slowed along with the nation 


in 2002, but just as in the last recession, the metro area is managing to add jobs as the national 


workforce contracts. The mild slowdown in the metro economy, however, is expected to translate into a 


mild recovery. Another forecast calls for non-farm employment growth of 0.6 percent for all of 2002, 


followed by a rebound to 0.9 percent growth in 2003. The metro area will lag the 1.1 percent job growth 


expected for the nation in 2003 but exceed the 0.7 percent rate forecast for the state. Most of the job 


gains in 2003 are expected in the services, retail trade, and construction sectors. Only the mining, 


durable manufacturing, wholesale trade, and state and local government sectors should experience job 


losses. 


According to CNN’s Money Statistical Snapshot (post Census 2000), Oklahoma City has a median 


household income of $37,802, which is below the national average of $63,345. In addition, the sales tax 


and state income tax rate (highest bracket) are above the national average (8.22 percent to 6.94 percent 


and 7.00 percent to 5.17 percent respectively). Oklahoma City’s average home price is $76,210, which is 


below the national average of $218,875 while property taxes are above average at $101.98 locally and 


$25.70 nationally (estimated per $1,000 of market value). 


Since the writing of the original Hazard Mitigation Plan (HMP), Oklahoma City has experienced 


something of a renaissance despite a national economy in crisis. In 2009, CNN Money ranked Oklahoma 


City has the best place to launch a small business citing Oklahoma City as “a haven for entrepreneurial 


risk takers.” Despite the national collapse in the real estate market beginning in 2008, Oklahoma City 


boasts the second lowest foreclosure rate among large U.S. metro areas, along with the second lowest 


median rent. Oklahoma City has benefited from a diverse local economy spread across medical research, 


energy, education, and government. 


Even with the closure of the GM plant in 2006, the County acted aggressively in securing the property 


through a voter supported bond issue and then leasing the facilities to the United States Air force to 


support operations at nearby Tinker Air Force Base.  


Another boon to Oklahoma City’s economy has been the success of its National Basketball Association 


franchise team the Oklahoma City Thunder, which made the playoffs in their second season in 


Oklahoma.  


Other economic rankings reported by the Oklahoman: 
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Table 2-5: Recent Economic Rankings 


Top 10 Places for Recovery Newsweek November 2010 


Ninth in Private Sector Job Growth U.S. Bureau of Labor 
Statistics 


Year ending September 3, 2010 


America’s Most Affordable City Forbes Magazine October 2010 


Top 25 Best-Performing Cities Index Milken Institute October 2010 


Top 10 in Income Growth over 25 
Years 


Portfolio.com October 2010 


2.8 Industry 


According to the Greater Oklahoma City Chamber of Commerce (The Chamber), studies indicate that the 


Oklahoma City region has nine industry clusters (related firms that compete and collaborate in related 


markets). As a result, the Chamber has integrated a Cluster Industry program dedicated to the 


development and growth of existing companies within the cluster along with focused and targeted 


marketing activities designed to cultivate the clusters through new companies and investment. 


The Chamber's cluster industry program is focused on aviation, biotechnology, and automotive 


industries. Oklahoma boasts an aviation and aerospace cluster with more than 32,000 employees at 


significant employers such as Tinker Air Force Base, Federal Aviation Administration (FAA), GulfStream, 


and Boeing. Tinker Air Force Base alone is responsible for more than $2 billion in state revenue. 


Aviation/ Aerospace 


With the largest concentration of aviation and aerospace firms in the state, the Greater Oklahoma City 


region's 265 firms employ 38,000 workers - and growing. This high-wage, technology-intensive industry 


has all the right assets in place, leaving it ripe for new businesses - and new jobs. 


Biotechnology 


With statewide efforts focusing on growing this relatively new industry, the Oklahoma City area's 


bioscience presence is garnering national and international attention. With companies dedicated to 


bioscience goods and services production, as well as education and research testing, career paths are 


plentiful in this industry, which directly employs 44,000 workers. 


Energy 


With abundant oil, natural gas reserves and wind power, Oklahoma City is home to the headquarters of 


Fortune 500 energy companies, and some of the largest energy companies in the state. Career 


opportunities in this expanding sector include science streams, such as geology and engineering, as well 


as business streams, such as human resources and accounting. 
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Business Services 


This broad category includes advertising and public relations; computer system design; employment 


services; customer service, research and development and consulting. With the diverse range of 


employers in Oklahoma City, the need for business services is significant and growing, as many 


companies would rather work with an outside firm to fulfill their business services needs. 


Government 


Oklahoma City is the seat of government for the State of Oklahoma, as well as Oklahoma County. 


Combine that with City government and regional offices of federal governmental agencies, and this 


industry sector makes up more than 20 percent of Greater Oklahoma City's employment. These broad 


areas include jobs in education, legal services, transportation, environmental and natural resources, 


finance, information technology, corrections and tourism. 


Health Care 


As one of the nation's major centers of health delivery, Oklahoma City employs more than 60,000 health 


care sector workers. The city's twenty general medical and surgical hospitals, four specialized hospitals 


and two federal medical installations combine to offer more than 5,000 beds - and a wealth of 


opportunities for health care professionals. 


Hospitality & Entertainment 


With Bricktown, the nation's fastest growing entertainment district, a burgeoning arts community and a 


range of hotels, including two on the National Trust Historic Hotels of America list - the Colcord and the 


Skirvin Hilton - Oklahoma City is the place to grow a career in hospitality and entertainment. With 


western charm and a friendly atmosphere, Oklahoma City is well known for providing a great visitor 


experience. It's the perfect market to hone your skills and build an exciting career. 


Telecommunications 


As technology advances, so does Oklahoma City's telecommunications industry. Consisting of wire line, 


wireless, cable and satellite companies, this industry provides diverse job opportunities, ranging from 


technical support to installation. 


Table 2-6 lists key industries in Oklahoma City. The health care and social service industry is very 


important to Oklahoma City as exhibited by the high number of paid employees in this sector. 


Manufacturing and retail trade are also important industries as evidenced by the value of goods 


produced or sold.  



http://www.okc.gov/

http://ok.gov/3167/3322/

http://www.ok.gov/

http://ok.gov/3167/3230/
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2.9 Public Safety 


Approximately 55 percent of the City of Oklahoma City’s General Fund budget is allocated to public 


safety. Additionally the police and fire receive revenue through a dedicated three-quarter cent Public 


Safety Sales Tax.   


In addition to traditional police and fire responsibilities, public safety has broadened to include various 


emergency services ranging from routine emergency medical response to disaster rescue and recovery. 


Hazardous materials accidents and now the threat of weapons of mass destruction (WMD) have further 


expanded the role of municipal public safety. The definition of public safety today includes crime and 


fire prevention programs as well as public education regarding health and safety.   (See Figure 2-7 below 


for Public Safety locations within City of Oklahoma City.) 


While police and fire are distinct departments, they work together in public safety situations. Meth lab 


raids require hazmat support. Automobile accidents may require specialized equipment, such as the 


'jaws of life.'  


Emergency management planning is handled by Oklahoma City Emergency Management, which is part 


of the Police Department, but involves other first responders as well such as the Fire Department, Public 


Works, Emergency Medical Services Authority’s (EMSA) Metropolitan Medical Response System 


(MMRS), community based organizations such as the American Red Cross, private sector partners such 


as natural gas and electrical service providers, and the Oklahoma City County Health Department who 


works with the state health departments and federal Centers for Disease Control and Prevention (CDC).  


The municipal court handles tickets issued by fire and environmental inspectors as well as the police 


department. 


Table 2-6: Oklahoma City’s Major Industries in 2007 
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In addition to the City’s public safety function, emergency medical services (EMS) are provided by EMSA, 


a trust that oversees advanced out-of-hospital emergency medicine. 
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Figure 2-7:  Public Safety in City of Oklahoma City 
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2.9.1 Police Department 


The Police Department, with a uniformed force of 1043 officers and 267 civilian employees (Authorized 


positions OKC FY 11-12 Final Budget Book), protects citizens and property from criminal activity, keeps 


the peace, enforces laws, apprehends criminals, and helps prepare cases for prosecution. The 


department has a central police station and five substations and covers over 2,500 police reporting 


districts that average 1/4 square mile in size.6 


In addition to officers patrolling the city in cars and on foot, the Police Department includes an 


Investigations Bureau, an Airport Police Unit, a Helicopter Unit, a Motorcycle Unit, a Canine Unit, and a 


Lake Patrol Section. The department operates the City's Emergency Management and 9-1-1 programs. 


The department also has a Crime Scene Investigations Unit to collect and protect evidence, with a state-


of-the-art Forensic Lab, Drug Lab, and DNA Lab to process the evidence. 


2.9.2 Fire Department 


The Fire Department, with 979 employees (Authorized positions OKC FY 11-12 Final Budget Book) at 44 


work sites, provides fire prevention, fire suppression, rescue, and other emergency services. The 


department's comprehensive fire prevention programs include code enforcement, arson investigation, 


and public education. The training work section provides state of the art training to fire fighters. 


Organizationally, the department consists of four divisions: Administration, Fire Prevention, Operations, 


and Support Services. 


The Operations Division includes fire suppression, rescue, and EMS forces. Fire Suppression is the largest 


section within the Oklahoma City Fire Department. Presently, its authorized staffing consists of 375 


uniformed firefighters, 230 apparatus drivers, 183 company officers, and 18 district chiefs. These are the 


crews that make up the city's fire companies, which responded to more than 65,000 calls last year.7 


They may handle fires, rescues, hazardous materials incidents, medical emergencies, and other 


situations.8 


There are currently 37 fire stations serving a population of about 580,000 scattered over an area of 621 


square miles. 


2.9.3 Medical Services 


EMSA is Oklahoma's largest provider of pre-hospital emergency medical care. EMSA was established in 


Tulsa in 1977 and later expanded to include Bixby, Jenks, and Sand Springs. EMSA began providing 


service to Oklahoma City in 1990.   (See Figure 2-8 below for Medical/Public Health locations in City of 


Oklahoma City.) 


                                                             
6 http://www.okc.gov/police/index.html, accessed 02-8-2010 
7
 http://www.okc.gov/fire/index.html, accessed 2-8-2010. 


8 http://www.okc.gov/fire/index.html, accessed 2-8-2010. 



http://www.okc.gov/police/index.html

http://www.okc.gov/fire/index.html

http://www.okc.gov/fire/index.html
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Figure 2-8:  Medical/Public Health  
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Figure 2-9: Capitol Hill High School 


EMSA is a public trust authority of the City of Tulsa and City of Oklahoma City governments. Eight of the 


11 member Board of Trustees are appointed by the mayors of Tulsa and Oklahoma City. It is the 


Authority's charged duty to ensure that the cities served receive the highest quality of EMS at the best 


possible price. The Authority does not provide ambulance service, but rather acts as an informed and 


impartial buyer of service for the cities it represents. EMSA provides independent business oversight and 


ensures compliance of a private ambulance service chosen to operate in the service area. Since 1998, 


Paramedics Plus LLC has provided ambulance service for the Authority. Paramedics Plus is committed, 


by contract, to meet response times and other standards set forth by the Authority. EMSA owns the 


ambulances and other capital equipment used by the private contractor to provide service. EMSA also 


manages agreements, maintains patient records, bills and collects, purchases goods and services, and 


manages the TotalCare ambulance subscription program and makes policy recommendations.   


2.10 Community Assets 


2.10.1 Schools 


Oklahoma City Public Schools is a multi-cultural district serving approximately 43,000 students. 


Our students are educated throughout 55 neighborhood elementary schools, 17 secondary schools, 4 


special centers, and 13 charter schools located in a 135.5 square miles in the center of Oklahoma.   


We employ approximately 4,600 administrators, teachers, and support personnel who serve a student 


population which comprises of 3% Asian, 5% Native American, 20% Caucasian, 27% African American, 


and 45% Hispanic individuals.  Additionally, 13% of our population has disabilities or special needs and 


28% of our students are English Language Learners.9 


There are also several excellent suburban public 


school districts adjacent to the Oklahoma City 


Public School District which also serve portions 


of The City of Oklahoma City, including Putnam 


City Schools, which was named by Money 


magazine as one of the nation's "100 Top 


Schools in Towns You Can Afford." In addition to 


Oklahoma City and Putnam City Schools, other 


school districts serving the City of Oklahoma City 


include: Choctaw / Nicoma Park, Crooked Oak, 


Deer Creek, Edmond, Jones, Luther, McLoud, 


Mid-Del, Millwood, Moore, Oakdale, and 


Western Heights.  In addition to public school 


districts there are many private schools serving grades K-12. 


                                                             
9
  http://okcs.schooldesk.net/AboutOKCPS/tabid/1623/Default.aspx, accessed 09-30-2011 



http://okcs.schooldesk.net/AboutOKCPS/tabid/1623/Default.aspx
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Figure 2-10:  Schools & Colleges 
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The Oklahoma City MAPS for Kids program was established in November 2001, when voters approved a 


new tax to fund public schools. This approximately $680 million combined bond issue and sales tax 


initiative is a comprehensive metropolitan area wide school improvement program. The temporary sales 


tax was collected for 7 years, with 70 percent disbursed to the Oklahoma City School District and 30 


percent to the suburban school districts. 


Funds earmarked for reinvestment in the Oklahoma City public schools total a projected $530 million.  


To date the MAPS for Kids program has resulted in: 


 16 new/renovated school projects 


 5 high schools and 11 elementary schools 


 18 schools in construction, 24 schools in architectural design 


 160 new school busses have been purchased and $11.2 million has been spent on new 


technology 


When complete, proceeds from MAPS for Kids will benefit the district as follows:  


 Building Construction ...........................$469 million 


 Technology............................................$52 million 


 Transportation.........................................$9 million 


 


2.11 Growth Trends 


The Planning Team examined the City’s existing limits, urban services boundary, and capital 


improvement program to determine areas of future growth and expansion. The team also examined the 


City’s Comprehensive Plan, OKC Plan 2000–2020, noting planned future land use, densities, and policies. 


The team also used Planning Department data from its work related to a new Comprehensive Plan, 


planokc, not-yet-adopted.   Areas of future development include infill and redevelopment of the 


downtown and traditional neighborhoods, a preservation of growth characteristics for the rural 


neighborhoods, and the encouragement of traditional neighborhood development in the urban growth 


neighborhoods. Urban growth neighborhoods are defined as areas where all city services are presently 


available or are anticipated to be extended during the horizon of the City’s Comprehensive Plan. 


New housing construction in Oklahoma City has seen concentrated growth in the north-northwest part 


of the City (Ward 8), with 10291 permits issued for new construction between 2000 and the middle of 


2009.  Similarly, the neighboring city of Edmond (to the north), has experienced large growth in the past 


years.  Although Edmond is not within the Plan’s scope, it helps to illustrate the large growth to the 


north.  Other significant growth from 2000 through 2009 has been almost evenly divided between 


southwest (Ward 3), south (Ward 5), and southeast (Ward 4) Oklahoma City, with approximately 5248, 


4672, and 4672 new permits issued, respectively.  Again, growth outside of the city to the south (Moore 


and Norman) is significant.  
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While growth still continues to be concentrated in the northwest and southeast sectors of the 


community, residential construction activity has slowed significantly from a peak of 4,097 permits issued 


in 2006 to a low of 1,395 permits in 2009.
10


 


Economic Indicators provide a snapshot and trend analysis for the Oklahoma City metropolitan area. 


More than a dozen indicators are tracked by the Greater Oklahoma City Chamber.  


Monthly Economic Indicators - prepared AUGUST 2011 


Total Population 2010 2000 % CHANGE 


OKC 579,999 506,132 14.6 


OKCMSA 1,252,987 1,097,241 14.2 


State of Oklahoma 3,751,351 3,450,654 8.7 


Source: U.S. Census Bureau       


        


Employment - OKCMSA June 2011 June 2010 % CHANGE 


Total Labor Force 567,447 572,172 -0.8 


Total Employed 535,121 532,938 0.4 


Total Unemployed 32,326 39,234 -17.6 


Unemployment Rate 5.7 6.9 -17.4 


Source: U.S. Bureau of Labor Statistics; LAUS     


        


Nonfarm Employment (CES) - OKCMSA June 2011 June 2010 % CHANGE 


Total Nonfarm 569,100 558,300 1.9 


    Goods Producing 74,200 70,600 5.1 


    Service-Providing 495,300 491,400 0.8 


Mining and Logging 15,800 14,300 10.5 


Construction 25,800 25,500 1.2 


Manufacturing 32,600 30,800 5.8 


Trade, Transportation, and Utilities 98,800 97,100 1.8 


    Retail Trade 61,400 60,200 2.0 


                                                             
10


 http://censtats.census.gov/cgi-bin/bldgprmt/bldgdisp.pl, accessed 12-15-2010. 



http://censtats.census.gov/cgi-bin/bldgprmt/bldgdisp.pl
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Information 10,100 10,600 -4.7 


Financial Activities 32,900 32,900 0.0 


Professional and Business Services 76,300 70,000 9.0 


Education and Health Services 75,400 76,400 -1.3 


Leisure and Hospitality 61,200 58,500 4.6 


Other Services 22,700 23,200 -2.2 


Government 117,500 119,000 -1.3 


Source: U.S. Bureau of Labor Statistics; Not Seasonally Adjusted 


Note: BLS Methodology changes resulted in revisions going back to Jan 2006 


        


Average Weekly Earnings - Oklahoma June 2011 June 2010 % CHANGE 


Mining and Logging $1,111.51 $1,055.86 5.3 


Manufacturing $644.06 $614.61 4.8 


Durable Goods $708.71 $661.42 7.1 


Wholesale Trade $705.28 $595.59 18.4 


Source: U.S. Bureau of Labor Statistics     


Not Seasonally Adjusted; Earnings of Production Employees   


        


Building Permits - OKCMSA June 2011 June 2010 % CHANGE 


Total 398 278 43.2 


Single Unit 318 269 18.2 


Double Units 4 2 100.0 


3 & 4 Units 7 0 700.0 


5 + Units 69 7 885.7 


Bldgs w/ 5+ Units 5 1 400.0 


Source: U.S. Census Bureau; New Privately Owned Housing Units Authorized 


        


Residential Sales - OKC June 2011 June 2010 % CHANGE 


Total Closed 1543 1565 -1.4 
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Median Sales Price $138,000 $138,000 0.0 


Average Interest Rate 4.76% 5.12% -7.0 


Average Days on Market 85 88 -3.4 


Source: Oklahoma City Metro Realtors Association - MLS Statistics 


        


FHFA House Price Index-OKCMSA Q1-2011 Q1-2012 % CHANGE 


OKCMSA 174.28 177.32 -1.7 


Source: Federal Housing Finance Agency     


All-Transactions Index (Estimated Using Sales Prices and Appraisal Data) 


        


Apartment Rent Rates - OKC Q1-2011 Q1-2010 % CHANGE 


Avg cost of 900sf, 2bed, 1 bath $680.00 $704.00 -3.4 


Source: ACCRA / C2ER       


        


CPI June 2011 June 2010  % CHANGE 


Composite (CPI-U) U.S. City Average 225.7 218.0 3.6 


Source: Bureau of Labor Statistics; All Urban Consumers; Unadjusted Index 


        


Major Airport Traffic June 2011 June 2010 % CHANGE 


Year to Date Passengers 1,689,556 1,652,809 2.2 


Monthly Enplanements 168,462 162,674 3.6 


Monthly Deplanements 167,146 166,454 0.4 


Source: Will Rogers World Airport     


        


Tourism - OKC June 2011 June 2010 % CHANGE 


Hotel/Motel Occupancy Rates 66.9% 73.5% -9.0 


Average Daily Rates $73.83 $72.63 1.7 


Source: Smith Travel       
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Commercial Real Estate - OKCMSA Mid-Year 2010 Year End 2009 % CHANGE 


Office Vacancy Rate 18.0% 17.1% 5.3 


Office Rental Rate $15.60 $15.55 0.3 


Industrial Vacancy Rate 19.8% 11.9% 66.4 


Industrial Rental Rate $3.81 $4.68 -18.6 


Source: Price Edwards Market Surveys     


        


ACCRA Cost of Living Index - OKC Q1-2011 Q1-2010 % CHANGE 


Composite (All Items) 89.1 91.9 -3.0 


Grocery Items 92.9 94.6 -1.8 


Housing 85 86.8 -2.1 


Utilities 86.6 89 -2.7 


Transportation 88.1 92.9 -5.2 


Health Care 101.3 98.8 2.5 


Misc. Goods & Services 90.6 95.2 -4.8 


Source: ACCRA / C2ER; 100 represents national avg   


Example: 89.1 indicates that OKC is 10.9% below the nation in cost of living 


        


Sales Tax Receipts - OKC July 2011 July 2010 % CHANGE 


Primarily May-2010 w/ June-2011 estimates 30468244 28852529 5.59990772 


Source: Oklahoma Tax Commission; July News Release 
 


 


2.12 Existing Hazard Mitigation Programs 


The plans, studies and reports described in section 2.12 were reviewed and incorporated into this 


updated plan.    Plans included are the Community Rating System, Flood and Stormwater Management 


Plans, Capital Improvement Program, and the Emergency Operations Plan. 


2.12.1 Community Rating System 


The City of Oklahoma City participates in the National Flood Insurance Program (NFIP).  The NFIP’s 


Community Rating System (CRS) is a voluntary incentive program that recognizes and encourages 


community floodplain management activities to exceed the minimum NFIP requirements. Oklahoma 
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City currently does not participate in the CRS rating program. As a result, flood insurance premium rates 


are not discounted to reflect the reduced flood risk resulting from the community actions meeting the 


three goals of the CRS which are: (1) Reduce flood losses; (2) Facilitate accurate insurance rating; and (3) 


Promote the awareness of flood insurance. 


2.12.2 Flood and Storm water Management Plans 


Floodplain and storm water management issues are dealt with through individual area studies and 


included in bond issue projects on an as needed basis. Projects and plans that have been completed 


include Quail Creek, Lightning Creek, Turin Creek, Deep Fork areas, Lake Overholser, and Hefner Dam. As 


mentioned previously, the US Army Corp of Engineers did a significant amount of flood control work 


throughout the Canadian River Basin during the 1950s, mitigating the majority of the City’s flood issues. 


2.12.3 Capital Improvement Program 


The City’s Capital Improvement Program (CIP) lists approved street, building, water, sewer, and storm 


water capital improvement needs, their costs, priority, and a five-year funding schedule. To maintain a 


city’s infrastructures capacity in dealing with storms, various improvement projects are scheduled in the 


CIP to maintain a level of protection for residents and property.  


2.12.4 Emergency Operations Plan 


The City’s Emergency Operations Plan (EOP) was updated in May, 2010.   The EOP follows the National 


Response Framework (NRF) emergency support functions (ESF) format; in addition, the National 


Incident Management System Command & Management Components (Incident Command System, 


Multiagency Coordination, and Public Information) have been incorporated into this plan. 


This plan describes a comprehensive emergency management program to address natural and man-


made disasters and hazards. The EOP identifies hazards that may occur in the city and includes 


tornadoes, severe thunderstorms, floods, earthquakes, winter storms, wildfires, air crashes, hazardous 


material incidents, nuclear-biological-chemical attacks, acts of terrorism, power failures, civil 


disturbances, and other types of incidents. Furthermore, the EOP defines and assigns responsibilities for 


mitigating, preparing for, responding to, and recovering from natural disasters, technological accidents, 


war, terrorism, or other major incidents. 


In the event of a major emergency or disaster within city limits, the City government with all its 


resources will direct its efforts to protecting life and property, restoring/maintaining law and order, 


ensuring continuity of government, and returning to normal as soon as possible. 
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2.12.5 Public Safety Sales Tax 


The Public Safety Sales tax was an initiative voted on by the public in March, 2000 to add a $0.005 City 


sales tax for a limited term (collected 


for 32 months). The purpose of this 


tax was to raise funds for public 


safety projects. These projects 


included a new warning siren system 


with 180 sirens providing full city 


coverage, hardened tornado-


resistant emergency communication 


center (combines police, fire, and 


EMSA), 800 MHz trunk radio 


communication systems, police and 


fire information system (wireless 


infrastructure and mobile data 


computers) the replacement of aging 


police and fire vehicles and 


equipment, among others. 


One of the mitigation measures undertaken as part of the Public Safety Sales Tax was the installation of 


new warning sirens. The adjacent figure depicts warning siren locations and coverage for Oklahoma City. 


(Red markers represent directional sirens and black markers are omnidirectional sirens.) Warning sirens 


are an effective tool in notifying residents of hazards and are currently being developed to permit 


playback of recorded messages in the event of specific hazards to create a flexible warning system. 


2.13 Critical Facilities 


Critical facilities are defined as those facilities that if put out of operation by any cause would have a 


broadly adverse impact on the community as a whole. (See Figure 2-10 below for Infrastructure 


locations within the City of Oklahoma City) 


FEMA’s definition of critical facilities includes mass care shelter sites, police and fire stations, schools, 


childcare centers, senior citizen centers, hospitals, disability centers, vehicle and equipment storage 


facilities, emergency operations centers (EOC), and city halls. Since the September 11, 2001 attacks, 


FEMA has added banks and financial institutions to their critical facilities list. 


Critical buildings and facilities can generally be separated into four categories: 


 Essential facilities are essential to the health and welfare of the whole population and are 


especially important during and after hazard events. The potential consequences of losing them 


are so great that they should be carefully inventoried. They include hospitals, medical facilities, 


Figure 2-12: Oklahoma City Warning Siren Locations 
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nursing homes and group homes, police and fire stations, EOCs, evacuation center and mass 


care shelters, and schools.  


During the development of this plan, the City recognized their need to inventory and map 


essential facilities in Oklahoma City. This task has been included as a recommended mitigation 


measure along with the identification of those structures that reside in the floodplain. 


 Critical transportation, utility, and communication infrastructure are those facilities whose loss 


of service or use would significantly disrupt the city and would have cascading effects on other 


types of critical facilities.  


 Critical transportation infrastructure includes airways (airports, heliports); highways (roads, 


bridges, overpasses, tunnels); railways (railroad tracks, bridges, tunnels, rail yards, and 


depots/stations); and waterways (canals, locks, and ports).  


 Critical utility infrastructure includes water production, transmission, and distribution 


(reservoirs, treatment plants, towers, transmission lines, groundwater aquifers, public wells, 


and administrative districts) and energy production, transmission, and distribution 


(oil/natural gas wells, electric power plants, oil/natural gas pipelines, electric transmission 


lines, electric substations). 


 Critical communications infrastructure includes equipment storage facilities, transmission 


dishes, towers, and cable. 


 High potential loss facilities are facilities that may not be vital to the continuity of critical 


services but, if affected by a hazard event, may result in significant loss of life and property and 


adverse impacts to public health and safety in the long-term. These facilities include nuclear 


power plants, dams and levees, and military installations. 


 Hazardous materials facilities are those industrial facilities that store hazardous materials such 


as corrosives, explosives, flammable materials, radioactive materials, and toxins. These facilities 


include toxic release inventory sites, landfills, and hazardous materials transport routes. 


For public safety and security reasons, an inventory of hazardous materials facilities will not be 


included in the plan. The City is aware of the location of their hazardous material facilities and 


has in place a process to inventory such facilities.  
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Figure 2-11:  Infrastructure 
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2.13.1 Key Assets 


Key assets represent a broad range of unique facilities, sites, and structures whose damage, disruption, 


or destruction could have significant consequences across multiple dimensions. Key assets may 


represent heritage, traditions, values, and political power and may draw large amounts of tourism. They 


may represent our national economic power and technological advancement and could include places 


where large numbers of people regularly congregate to conduct business or personal transactions, shop, 


or recreate. Given the regional and potentially national significance of these sites and facilities, 


protecting them is important to prevent loss of life and preserve public confidence. 


Identified key assets include the City’s economic assets (major employers, major financial/commercial 


centers, downtown business improvement districts and neighborhoods, skyscrapers, convention center 


and arenas, amusement parks); agricultural assets (farms, food-processing plants); historical assets 


(historic buildings, icons, monuments); cultural assets (museums, cemeteries, archaeological sites, burial 


grounds); governmental assets (city halls, courthouses, state offices, post offices); and natural resource 


assets (lakes, rivers, reservoirs). 


2.13.2 City of Oklahoma City Buildings 


Oklahoma City has identified priority facilities, owned and operated by the City, essential to maintaining 


critical services during an emergency or disaster. A list of priority facilities will not be included within this 


plan because the City feels it may threaten or impede its ability to provide a high level of service and 


protection to the residents of Oklahoma City.  
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Figure 3-1: 10-Step Mitigation 
Planning Process 


Chapter 3 - Planning Process 


3.1 Introduction 


The HMC reviewed Chapter 3 and have determined no changes to Chapter 3 are needed, with the 


exception of updating the planning process followed in updating the HMP.  The Oklahoma City Hazard 


Mitigation Plan (HMP) was prepared following the hazard mitigation planning process as outlined in the 


Federal Emergency Management Agency’s (FEMA) State and Local Mitigation Planning How-To Guides, 


which emphasize public involvement and the participation of interested agencies and private 


organizations. 


3.2 The Initial Planning Process 


3.2.1 Purpose of the Plan 


Hazard mitigation planning is the coordination of actions taken 


to reduce or eliminate long-term risk to people and property 


from various hazards and their effects. It encompasses reducing 


injuries, deaths, property damage, economic losses, and 


degradation of natural resources due to natural or man-made 


hazards. Hazard mitigation actions should exhibit long-term and 


cumulative benefits. 


An HMP attempts to realize and guide the government and the 


public in achieving goals and guidelines established to mitigate 


the effects of hazards. The City of Oklahoma City’s HMP will be 


a public document that will detail historical hazard events, 


assess the effects of future hazard events, review existing 


policies, suggest mitigation measures, and provide an action 


and implementation plan based on goals and objectives 


designed throughout this planning process.  


3.2.2 Planning Process Summary 


The planning process employed a 10-step process (refer to Figure 3-1) based on guidance and 


requirements of FEMA. These 10 steps are outlined in sections 3.1 through 3.10. The following is a 


summary of the work performed in developing each component section of the original Oklahoma City 


HMP. The Hazard Mitigation Committee (HMC) followed the phases of the planning process 


corresponding to FEMA guidelines for component sections of an HMP: 


Step 1 – Organization 


The process of preparing the plan was initiated by the City, which: 
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1. Identified the need for an HMP 


2. Determined and solicited support for such a plan 


3. Procured the necessary local funding match upon receiving a hazard mitigation grant 


from FEMA, and 


4. Hired a consultant, Benham Company later known as Science Applications 


International Corporation (SAIC).  


After the City undertook the aforementioned steps, the next step was the development of a Planning 


Team. The Planning Team was responsible for organizing, ensuring, and documenting this 


comprehensive planning process. 


One of the first actions of the Planning Team was to initiate the development of an Oklahoma City HMC. 


The Planning Team identified city staff, local citizens, professionals, and stakeholders active in the 


community to serve on the HMC. 


The HMC consists of individuals with a wide range of backgrounds, knowledge, and experience in 


dealing with hazards in the Oklahoma City area. The initial HMC members were: 


Table 3-2: Original Oklahoma City Hazard Mitigation Committee Members 


Name Organization 


Ronnie Warren, Chairman Oklahoma City Emergency Management 


James Lewellyn, Vice-Chair Public Works Dept 


Paul Brum, PE Public Works Dept 


James Thompson City Administration 


Donald Jones Department of Airports 


Harriett Ginn Auditor’s Office 


Kerri Medley City Clerk’s Office 


Jason Smitherman Finance Department 


John Thomas Risk Management 


Major Clint Greenwood Hazmat Team 


Darlise Stallworth General Services 


Carol Tomlinson Information Technology 


Mark Carleton MAPS 


Diane Lewis Municipal Counselors Office 


Becca Jessop Municipal Courts/Administration 


Dee Newcom Neighborhood Service Department 
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Table 3-2: Original Oklahoma City Hazard Mitigation Committee Members 


Name Organization 


Catherine Waide Parks and Recreation Department 


Brain McKeever Personnel Department 


John Dugan Planning Department 


Captain Bob Nash Police Department 


Jon Lowry Public Health Department 


Mario Quiroga Public Information and Marketing Department 


J.C. Reiss Public Works Department 


Justin Adams Oklahoma City Emergency Management 


Rick Cain Transit Services Administration 


Pat Yonikas Water/Wastewater Department 


Marvin Warren Oklahoma City Zoo 


Ron Pittser President, Mayfair Neighborhood Association 


Dorothy Gray President, Data Control Specialists 


The members of the HMC were solicited for their voluntary participation in the development of the plan. 


An equal opportunity was given to all Oklahoma City residents to participate in the process, as new 


members were welcome to join the HMC until a week after the first public meeting. This ensured that a 


greater range of citizens could be contacted and that they would have the opportunity to participate on 


the HMC.  


HMC meetings were open to the public and all attendees were encouraged to participate in exercises 


and discussions. All meeting materials were available online prior to a scheduled meeting. It was the 


goal of this plan to have a committee that represented a broad spectrum of community stakeholders, 


including representatives from the industrial sector, city government, emergency response 


organizations, health care, private businessmen, and local environmental agencies. 


The HMC met several times during the course of preparing this plan. Subcommittees were formed to 


focus on specific hazards within the overall process in order to facilitate concentrated discussions and 


develop mitigation measures. Outcomes of the subcommittee’s tasks were presented to the HMC and 


reviewed. All HMC meetings were open to the public and posted on the website. In addition, Planning 


Team meetings were held on a regular basis and focused on designing and ensuring the 


comprehensiveness of the planning process. Table 3-3 describes meeting activities. 
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Step 2 – Public Involvement 


The Planning Team pursued a number of avenues for notifying Oklahoma City residents of this planning 


initiative. The City created a project website on the City’s website (http://www.okc.gov/hm) with links 


from its homepage to provide a greater opportunity for exposure. As of July 19, 2004, this site had 


received 503 visitors. Outreach efforts were made to media channels via the City’s Public Information 


Office (PIO), which included local radio, news stations, and newspapers (see Appendix D of 2006 plan  In 


addition, HMC members contacted professional organizations and affiliations, such as the American 


Public Works Association (APWA), that could have members in Oklahoma City or would be interested in 


the planning process. During the course of the outreach efforts, the Planning Team presented their 


hazard mitigation planning process to an Oklahoma APWA Chapter meeting. 


 Table 3-3: 2004 Meeting Activities 
 


Date of Meeting 
(2004) 


Activities 


April 28 


Planning Team: Kickoff meeting to establish planning process and project mechanics 


(meeting dates, activities, responsibilities). Included brainstorming session on 


identifying hazards and targeting stakeholders for HMC. Outlined methods for public 


involvement. 


May 6 


Planning Team and Emergency Management State Recovery Office: Discussed 


planning process, schedule, and public participation strategy, sensitive and secure 


information, and general plan preparation advice. 


May 6 Planning Team:  


May 11 Planning Team:  


May 21 
Committee: Initial meeting, introductions, presentation on hazard mitigation 


planning, questionnaire, and duties. 


May 26 Planning Team: 


June 2 Planning Team: 


June 7 
Open Public Meeting: Introduction to hazard mitigation planning, questionnaire, and 


public workshop on hazard safety. (Recorded by Channel 20.) 


June 14 Planning Team: 


June 16 Committee: Review and assess goals and mitigation measures. 


June 22 Planning Team Interview with Channel 20: 


June 30 Planning Team: 


July 12 Open Public Meeting: Presentation of draft plan. 


July 14 
Committee: Final prioritization of mitigation measures and development of action 


plan. 


July 20 Planning Team: 


July 21 Committee: Discussion of final plan. 


July 28 
Committee: Discussion of final plan. Vote for approval and submission to City 


Council. 


July 28 Planning Team: 


August 3 City Council Meeting: 
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Two meetings dedicated, focused, and designed for residents of Oklahoma City were held to facilitate 


public participation, coordination, and involvement in the hazard mitigation planning process. The first 


public meeting was held on June 7, 2004, at 6:00 p.m. in Council Chambers at 200 North Walker. This 


meeting was a workshop to educate residents of Oklahoma City on the hazard mitigation planning 


process, the effects of natural hazards on Oklahoma City, and to include participants in establishing 


priorities and other aspects of the HMP. A questionnaire about natural hazards was made available at 


this time. In total, 67 public responses were received. 


On June 22, 2004, Channel 20 conducted an interview of the Planning Team regarding the plan’s 


process. The interview was aired repeatedly on Channel 20 throughout the plan development process 


and included information about the plan and how to become involved, as well as the date of the next 


project meetings. 


The second public meeting was held on July 12, 2004, at 6:00 p.m. in Council Chambers at 200 North 


Walker. This meeting was broadcast live on Channel 20 and has subsequently been rebroadcasted daily. 


The purpose of this meeting was to present the draft HMP and offer a chance for the public to 


comment. Residents were notified via Channel 20, the project’s website, The Daily Oklahoman, The 


Journal Record, and other media outlets available through the PIO. In addition, residents were provided 


multiple methods to contact team members via the website, mail, fax, phone, or in-person. 


To further increase involvement, residents were encouraged to involve their family, friends, and 


coworkers. Material was available for residents wishing to educate and encourage their families, friends, 


and coworkers. All materials were made available online or in print form for individuals without Internet 


access. 


In keeping with the open comprehensive planning process, all meetings of the HMC were publicly 


posted through the PIO and the project’s website. All meetings were open to the public. Appendices to 


the plan provided a compilation of meeting agendas and full documentation of the plan’s outreach 


efforts. 


Step 3 – Agency and Organization Coordination 


The City has achieved a degree of success with their current approach to coordinating hazard mitigation 


efforts. One of the most visible efforts in response to hazards has been the development of their 


emergency operation plan (EOP). Stated within the EOP is the mandate that each department or unit is 


responsible for furnishing their own policy and procedure for their function so that it can be 


incorporated in the EOP. Within the City, the Office of Emergency Management, which is a subset of the 


Oklahoma City Police Department, is responsible for administering the EOP. However, the Public Works 


Department plays a vital role during most hazard reaction incidents and functions as Incident 


Commander during events such as flooding and tornadoes. Furthermore, the city’s Hazardous Materials 


(Hazmat) Division is responsible for facilitating and monitoring hazardous materials events. The Public 


Works Department also manages the Metropolitan Area Projects (MAPS) program and the stormwater 


management process. Therefore, this process poses a more comprehensive and inclusive (in terms of 
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intergovernmental) approach by bringing key personnel from the City departments influenced by hazard 


mitigation together to create the City’s HMP. 


Throughout the development of this plan, the Planning Team corresponded with public agencies, private 


organizations and business, and nonprofits that deal with natural hazards at any stage from education 


and prevention to response and cleanup. Planning Team members contacted these stakeholders to 


collect information and determine how their efforts could best support or be incorporated into the 


HMP. Stakeholders were invited to participate as part of the HMC, attend public meetings, and review 


the draft HMP. The Planning Team also met with the Oklahoma Department of Civil Emergency 


Management (ODCEM) mitigation liaisons to discuss the planning process to be employed and to obtain 


insight and guidance as to the criteria that the State would use to evaluate the plan. A compilation of 


the outreach efforts are included in Appendix D of the 2006 plan. 


Step 4 – Hazard Identification and Selection 


In May 2004, the Planning Team began the process of identifying natural and technological hazards that 


currently or could potentially affect Oklahoma City. Through meetings with key figures in the city and 


state and by using technical and professional knowledge, the Planning Team identified a comprehensive 


list of 24 natural and technological hazards that were initially considered for assessment. 


Table 3-4: Natural and Technological Hazards Considered 


Natural Hazards Considered 


Flood Severe Thunderstorms 


Tornado Lightning 


High Wind Winter Storms 


Hailstorms Levee Failure 


Extreme Heat Drought 


Expansive Soil Wildfire 


Dam Failure Earthquake 


 


Man-Made Hazards Considered 


Biological Agents Civil Disturbance or Riot 


Chemical Agents Pipeline Accidents 


Cyber terrorism Utility Interruption 


Infectious Pandemic Hazmat Transport 


Nuclear Incident and Agents Meth Labs 


Terrorism Urban Fires 


The Planning Team decided not to include technological hazards in this plan, with the exception of 


hazmat transport, terrorism, urban fires, and methamphetamine labs. Realizing that the City would 


undertake a more detailed analysis of technological hazards in the future, the plan profiles and identifies 


current mitigation measures for these technological hazards but left a more detailed assessment to the 


next update. 
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Furthermore, with the assistance of the HMC, the above list was reduced to the 14 hazards most likely 


to affect Oklahoma City. In addition, meetings with the state prompted the inclusion of additional 


technological hazards. The State Recovery Office approved that additional technological hazards could 


be profiled within this document and, as part of the maintenance plan, be assessed and mitigated in 


detail in a subsequent Plan. 


Table 3-4 summarizes the examination process the Planning Team underwent to detail, identify, and 


support those natural hazards that could or do affect the city and to assist. The HMC in determining 


which hazards were to be assessed in the plan. The process of eliminating certain hazards from further 


consideration under this plan was conducted initially by the Planning Team based upon research of the 


area and meetings with City officials. The criterion selected was based upon the presence of these types 


of hazards and their resultant impact on the City. For example, under this initial assessment hazards 


such as levee failures and expansive soils were removed from consideration due to dialogue with City 


staff. Regarding technological hazards, most of these were not included in this plan based on the 


premise that they would be addressed under the proposed Technological Hazard Plan. To better 


understand and evaluate the impacts of closely related hazards, lightning and hail hazards were grouped 


together by the Steering Committee and classified as severe thunderstorms. 


Table 3-5: Hazard Identification for Inclusion in Mitigation Plan 


Hazards 
Identifiers/ 


How Identified 
Support/ 


Why Identified 


Dam Failure  Input from US Army Corps of 
Engineers 


 Input from Oklahoma Water 
Resources Board (OWRB), Dam Safety 
Division 


 Population and buildings in spillway of dam 
are vulnerable in event of release or dam 
failure 


 Need EOP for Dam Break release 
 Various dam release rates should  be GIS 


mapped, and properties at risk identified 


Drought  Historical vulnerability to drought 
 Input from Oklahoma City 


Departments of Public Works and 
Water/ Wastewater Management 


 Water supply currently mitigated and 
supported by sources with potential 
to be depleted 


 Continuing mid-west and western drought 
and impacts on Oklahoma communities 


 Need to ensure future water resources for 
Oklahoma City service area 


 Increasing growth in city and demand on 
water supply 


Earthquake  Historic records of area earthquakes 
 Input from USGS 
 Input from Oklahoma Geological 


Survey 


 Oklahoma City has a history of mild 
earthquakes 


 Need EOP 
 Not considered a threat therefore majority 


of residents and facilities are not fully 
prepared 


Extreme Heat  Number of heat-related deaths and 
injuries 


 Weather conditions in Oklahoma City 
 Public outreach efforts 
 Input from National Climatic Data 


Center and National Centers for 


 High percentage of poor and elderly 
populations at risk 


 $2 million in agricultural losses 
 Local community organizations have 


invested in educational campaigns 
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Hazards 
Identifiers/ 


How Identified 
Support/ 


Why Identified 


Disease Control and Prevention (CDC) 


Flood 
 


 Historical floods and damages  
 Review of FEMA and City floodplain 


maps 
 Review of recent disaster declarations 


(Mother’s Day Flood) 
 85 NFIP Repetitive Loss Properties 


Since 1994, floods have caused $610,000 in 
estimated property damage and resulted in 
one death 
 


Severe Thunder Storms 
(Hail) 


 National Climatic Data Center and 
State Disaster Declarations 


 Loss information provided by national 
insurance companies 


 April 21, 2004, damage estimated in the 
millions and one fatality 


 There have been approximately 605 hail 
events since 1950 


Severe Thunder Storms 
(Lightning) 


 National Climatic Data Center 
information and statistics 


 In the last 10 years, there have been 2 
deaths, 11 injuries, and an estimated $4.6 
billion in damages 


Winter Storm  Review of past disaster declarations 
 Input from Oklahoma City Office of 


Emergency Management  
 Input from Oklahoma City Department 


of Public Works 
 Input from area utility companies 


 Occur almost annually in Oklahoma City 
area 


 Widespread economic disruption 
 Potential for widespread public utility 


outages as on January 2002 where over 
250,000 residents were without power and 
storms resulted in an estimated 
$3,000,000 in damages 


Tornado  Review of recent disaster declarations 
 Input from emergency manager 
 Input from citizen’s questionnaires 
 Consensus of Hazard Mitigation 


Citizens Advisory Committee 
 Review of data from the National 


Climatic Data Center 


 Located in Tornado Alley 
 An average of 52 tornadoes per year in 


Oklahoma 
 Oklahoma City tornado in May of 1999 


killed 36 people and had 583 direct 
injuries, 1800 homes destroyed, and 2,500 
damaged—approximately $1 billion in 
damage 


 All citizens and buildings are at risk 
 


High Winds  National Weather Service data 
 Loss information provided by national 


Insurance Companies 


 156 high wind-related events in Oklahoma 
County in the last 10 years, and millions of 
dollars in damage 


Urban Fires  Input from Fire Department  From 1994 to 2003 a total of 115 fatalities 
 Since 1994 to 2003, between 9 and 28.8 


million in property loss occurs 


Wildfire 
 


 Input from Oklahoma City Fire 
Department 


 Input from Rural Fire Departments 
 Input from surrounding county and 


community fire departments 
 Input from State Fire Marshal 


 Fires of the urban/rural interface 
threatened Oklahoma City properties as in 
July 26, 2000, where 80 acres of grass was 
consumed 
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Hazards 
Identifiers/ 


How Identified 
Support/ 


Why Identified 


Hazmat Transport  Input from City Fire and Police 
Department and the Hazard Material 
Transport Focus Group 


 Input from Public Works and 
Transportation Departments 


 Improper disposal of contaminants and 
high costs associated with cleanup and 
treatment 


 Need for development of hazmat transport 
routes in Oklahoma City 


Step 5 – Hazard Assessment 


Hazards selected from Step 4 were analyzed in terms of their relative frequency, the extent to which 


community assets were vulnerable to these hazards, and the populations vulnerable to these hazards. 


The HMC used data from a variety of federal and state agencies as well as GIS data from the City and 


other federal and state sources to estimate the potential impact of these hazards. 


Step 6 – Community Goals and Objectives 


Overall plan goals were initially developed by the Planning Team by researching and reviewing goals 


from a variety of sources, including City plans and reports. These goals were used to guide the 


development of goals for each hazard. 


Mitigation goals for each hazard were identified first by the respective Hazard Mitigation 


Subcommittees. These goals were then presented to the HMC for their concurrence. Goal selection 


occurred throughout June 2004 in committee meetings and smaller subcommittee meetings.  


Step 7 – Mitigation Strategies 


Hazard mitigation goals assisted in identifying various alternative mitigation measures in order for the 


City to meet their goals. This preliminary list included a number of projects or actions that the 


subcommittees envisioned as accomplishing identified goals. When developing these mitigation 


measures, the HMC considered funding limitations, differences in project benefits between projects, 


and whether measures were practical and could be implemented. The goals and mitigation measures 


were then compiled and analyzed by the Planning Team who used the STAPLEE (Social, Technical, 


Administrative, Political, Legal, Economic, and Environmental) evaluation criteria to work through and 


narrow the list of alternative mitigation measures that would be most practical and cost effective for the 


City. The final list of 85 mitigation measures from the STAPLEE exercise was presented to the HMC for 


consideration and approval. 


Step 8 – Action Plan 


From the 85 mitigation measures identified in Step 7, the HMC selected the top 20 high priority 


mitigation measures to be included in an action plan. The action plan discusses priorities, funding, and 


responsible entities for implementation of these high priority mitigation measures. 
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Step 9 – Plan Adoption 


An open meeting was held on July 12, 2004 to present the plan and allow public comment on the plan. 


The plan was finalized incorporating those public comments and other changes recommended by the 


HMC. The final HMP was sent to City Council for approval at the August 3, 2004 Council meeting. The 


plan was also submitted to the City’s Planning Commission for consideration as an amendment to the 


City’s Comprehensive Plan. 


Step 10 – Plan Maintenance  


The adoption of the plan by the City represented their first step in a continuous hazard mitigation 


planning process. The HMP is a living document that is continuously being updated and adapted to 


ensure it remains relevant and retains a high degree of functionality for implementation. The City is now 


committed to continuing this process through monitoring and applying necessary revisions as well as the 


development of a subsequent Technological Hazards Mitigation Plan. The Office of Emergency 


Management, Public Works Department, and HMC are instrumental in overseeing the implementation 


of this plan. The City is committed to maintaining the effectiveness and dynamics of this planning 


process and is recommending that updates occur on an annual basis in hopes that the plan remains a 


living document that is regularly evaluated and updated. 


3.3 The Plan Update Process 


The City of Oklahoma City applied to Oklahoma Department of Emergency Management (OEM) for a 


HMGP grant in December 2009 to help fund the Hazard Mitigation Plan Update.  In January 2010, OEM 


announced the approval of a grant application to provide funding in the amount of $73,493.  On July 20, 


2010 the City Council passed a resolution accepting the grant and provided for an additional $25,000 


local match. The HMGP grants help communities update HMPs and identify projects to mitigate damage 


that may be caused by future disasters. The City engaged the consulting firm of Scientific Applications 


International Corporation (SAIC), Engineering, Environment, and Infrastructure Division formerly known 


as The Benham Companies, to assist in the update process. 


It was decided at the outset to utilize the same organizational structure for the plan update that was 


utilized for the original plan. A Planning Team consisting of key City staff and the SAIC planners would 


again be responsible for organization, research, meeting facilitation, and documentation of the planning 


process. The HMC would be reformed and expanded to include representation from public and private 


sector organizations that would respond to, or be impacted by, man-made hazards. 


The Planning Team  


The Planning Team was led by Staff Sergeant Franklin Barnes, OKC Emergency Manager.  Other key staff 


members included James Llewellyn, the Project Administrator representing the Public Works 


Department; Major Dean Findley, Emergency Management Liaison representing the OKC Fire 


Department; Staff Sergeant Jason Knight, Emergency Management Liaison representing the OKC Police 


Department, and J. C. Reiss, Public Works Department GIS Coordinator. SAIC planning team members 
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included Dianne Abernathy, Project Manager; Tom Kuntz, Senior Planner/Project Coordinator; and 


Emergency Management Consultants Millisa Danner and Lanita Lloyd. 


The Planning Team met throughout the planning process to monitor progress and provide direction and 


feedback.  The initial Planning Team meeting was held March 21, 2011. The main agenda items were the 


identification of the roles and responsibilities of various team members, the confirmation of the 


proposed project schedule and milestones, and planning the public outreach strategies.   Four more 


meetings were held between March 21 and June 13.  These meetings were held to review results of the 


HMC and Community surveys; discuss mitigation goals strategies; evaluate mitigation measures 


identified in the original plan and to coordinate preparations for upcoming HMC and public outreach 


meetings.   The Planning Team convened by conference call on July 21 and August 29 to coordinate the 


final plan preparation and review process.  


Hazard Mitigation Committee 


Oklahoma City began the process to update its plan with a project initiation meeting held on March 24, 


2011. Invitees included a wide cross-section including representatives of various City departments such 


as public works, planning, fire, police, and other governmental agencies, municipal and public utilities, 


health care, , and neighborhood organizations. From these invitees, who included several members who 


had participated in the development of the original plan, the membership of the HMC developed. 


 Table 3-6: 2011 Hazard Mitigation Committee Membership (Plan Update) 


Name Organization 


Jason Constable AT&T 


Rick Thagard Cox Communications 


James DeHaven Integris Health 


Richard Smith OG&E 


Jim Thrash OKC Airports 


Catherine English OKC Animal Welfare 


Rodney Pesch OKC Animal Welfare 


Michelle Nichols OKC COTPA 


Boyd Fulton OKC Council Support 


Bruce Stokke OKC Development Center 


Franklin Barnes OKC Emergency Management 


Dean Findley OKC Fire 


Clint Greenwood OKC Fire Department 


Peter A. Pickett OKC General Services 


Schad Meldrum OKC Information Technology 


Pam Henry OKC Mayor's Committee on Disability Concerns 


Catherine Waide OKC Parks 


Joshua Ryan OKC PIM 


Paul Ryckbost OKC Planning 


Jason Knight OKC Police Department 


Adhir Agrawal OKC Public Works 
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Name Organization 


JC Reiss OKC Public Works 


Jim Lewellyn OKC Public Works 


Mike DeGiacomo OKC Public Works 


Paul Bronson OKC Public Works 


John Thomas OKC Risk Management 


Raymond Melton OKC Storm Water Quality 


Allen McDonald OKC Utilities 


Jim Linn OKC Utilities 


Blaine Bolding Oklahoma City County Health Dept 


Brenda Hoefar Oklahoma One-Call System 


Steve Powell ONG 


Blair Schoeb United Way 


Sherman Carthen Wildwood Hills Height Neighborhood 


 


Similar to the development of the original HMP, the role of the HMC members during the plan update 


was to attend the planning meetings and provide valuable information on the City, develop parts of the 


plan update, and review the results of research conducted by City staff and SAIC. Tasks completed by 


the HMC include: 


 Reviewing and revising the list of potential hazards included in the plan update 


 Assembling a list of critical facilities, such as hospitals, police stations, and shelters 


 Updating mitigation goals and objectives 


 Determining prudent mitigation measures 


 Prioritization of identified mitigation measures 


The plan update process involved four HMC meetings.   SAIC facilitated each meeting to address the 


next stage in the planning process and gather input from the committee on local conditions and 


mitigation needs. Following the meetings, SAIC researched ideas discussed and presented the findings to 


the HMC at the next meeting. Each member of the HMC provided equal input in the overall process. All 


members had an opportunity to review the draft and final versions of the plan. All the meetings were 


open discussions, where each person attending had the opportunity to volunteer information about the 


community and present ideas. Information was also collected from the outside jurisdiction 


representatives. 


The purpose of the initial meeting was to outline the planning process and inform attendees that they 


would be asked to meet with SAIC to provide detailed information for the plan update. At this meeting, 


the grant and mitigation planning were explained in detail. Thirty-four people participated, several of 


whom had not been involved in the initial planning efforts. The participants addressed the community’s 


thoughts on potential hazards, mitigation strategies, and needs. To benchmark changes in community 


concerns, the HMC was asked to complete a questionnaire similar to one administered in 2004. A 


comparison of the two surveys noted little change with respect to the level of concern expressed for 


various types of hazards. As one would expect for this region of the country, the greatest natural hazard 
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threat is perceived to be tornadoes and winter storms as reflected in Table 3-7. An analysis of the entire 


survey is included in Appendix C.   


The second meeting held April 27, 2011 focused on goal identification and mitigation actions. Chapter 


4 of the 2006 plan identifies 76 goals; 14 are categorized as general goals and the 


remaining 65 address specific types of hazards identified in the plan. The Planning Team 


recommended that the goals section be revised to reflect more general goals that would be 


more closely aligned with the State of Oklahoma’s adopted HMP. The HMC agreed and 


approved a hazard mitigation strategy reflected through the following goals: 


1. Reduce loss of life and protect public health and safety. 


2. Minimize damage to property including critical facilities, infrastructure and key 


resources. 


3. Maintain or restore the capacity of the natural environment. 


4.  Increase community preparedness for natural disasters.  


 


3-7: 2011 Hazard Mitigation Committee Level of Concern Regarding Various Hazard Types 
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Tornadoes  55% 21% 24% 0% 0% 


Winter Storms 38% 28% 31% 3% 0% 


Utility Interruption  24% 38% 31% 7% 0% 


Terrorism  17% 34% 28% 17% 3% 


High Winds 14% 24% 41% 17% 3% 


Wildfires  14% 24% 28% 31% 3% 


Urban Fires 10% 14% 38% 34% 3% 


Biological Agents  7% 17% 21% 38% 14% 


Chemical Agents 7% 17% 21% 45% 10% 


Civil Disturbance 7% 24% 52% 10% 17% 


Dam Failures 7% 3% 17% 41% 31% 


Flood 7% 34% 41% 14% 3% 


Hail Storms 7% 31% 45% 14% 3% 


Pipeline Accidents 7% 21% 21% 45% 7% 


Agricultural Terrorism 3% 17% 14% 45% 21% 


Expansive Soils 3% 3% 0% 34% 59% 


Levy Failure 3% 10% 7% 24% 55% 
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Type of Hazard 
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Lightning 3% 28% 31% 28% 7% 


Cyber terrorism  0% 0% 34% 28% 21% 


Drought  0% 14% 17% 48% 21% 


Earthquakes 0% 0% 34% 28% 21% 


Extreme Heat 0% 17% 28% 38% 17% 


Hazardous Material Storage  0% 24% 31% 34% 10% 


Hazardous Material Transport 
(Rail) 


0% 21% 21% 52% 7% 


Hazardous Material Transport 
(Road) 


0% 14% 34% 45% 7% 


Infectious Pandemic 0% 10% 24% 38% 28% 


Methamphetamine Labs  0% 17% 28% 31% 24% 


Radiological Event  0% 17% 28% 34% 21% 


 


The third meeting of the HMC was conducted on July 25, 2011.  The purpose of the meeting was to 


review and update the HMP Goals, to review and update the 2006 Mitigation Goals and Actions, and to 


identify new 2011 Mitigation Actions to add to the 2006 Mitigation Actions.   HMC members were given 


an assignment to perform after the meeting.  They were asked to prioritize the 2011 Mitigation Actions 


by ranking them.  The results were tabulated by SAIC and produced a comprehensive ranking of the 


2011 Mitigation Actions. 


The fourth and final HMC meeting was held August 31, 2011.  A preliminary draft of the Hazard 


Mitigation Plan was provided to HMC for review and comments.  The committee was also provided the 


opportunity to confirm the mitigation actions identified in the plan. The meeting minutes and attendee 


list is located in Appendix C of this HMP.  HMC members volunteered to review individual chapters of 


the draft HMP and provide feedback on their reviewed chapter.  This feedback was incorporated into a 


Final Draft Hazard Mitigation Plan. 


The Final Draft Hazard Mitigation Plan was submitted to the Municipal Counselor’s Office and City 


Council Office for review and feedback. 


The Final Draft Hazard Mitigation Plan was submitted to the City Council for acceptance (not adoption) 


and authorization to submit it to the Oklahoma Department of Emergency Management (OEM) and 


Federal Emergency Management Agency (FEMA) for their review and approval. 
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Once the Final Draft Hazard Mitigation Plan was reviewed and approved by OEM and FEMA, it was 


submitted to the City Council for adoption. 


Public Outreach 


As an effort to engage the public directly, two public meetings were held.  Notices about public outreach 


efforts and the public meetings were  posted on the City’s web site; distributed to the media, distributed 


using the City’s Facebook and Twitter accounts; and emailed to the Neighborhood Alliance who then 


distributed them to homeowner and neighborhood associations throughout the City.  Emergency 


Manager Frank Barnes using various distribution lists he maintains sent the notices out to private sector 


and community based organizations.  This list also included requesting participation for neighboring 


communities and/or academia.  This included Oklahoma County, Bethany, The Village, Del City, FEMA, 


NWS, OEM, OCU, OCCC, OU and OSU. 


The first outreach meeting was held April 6, 2011 near the beginning of the Planning project.  Three 


people attended this meeting.  This meeting provided an opportunity for the public to learn about the 


objectives of the Hazard Mitigation Plan and to communicate their concerns and ideas to the staff and 


planning consults.  In addition, the City posted a Community Hazard Mitigation and Preparedness Survey 


on the internet and encouraged residents and neighboring communities to provide their feedback.  Over 


a two week period the City received 30 responses.   


The second outreach meeting was held July 25, 2011 to obtain public response to the hazard mitigation 


goals and actions identified by the Hazard Mitigation Committee.  The meeting minutes and attendee 


list is located in Appendix B of this HMP.  The public meeting was very well attended with 14 people 


participating (one of whom attended the April 6, 2011 meeting) and providing feedback on the draft 


HMP as well as the proposed 2011 mitigation strategies.  Some of their feedback was incorporated into 


the draft plan. 


Prior to presenting the Hazard Mitigation Plan Update to the City Council for their approval to submit it 


to OEM and FEMA, the final draft document was posted on the City’s website for public review and 


comment. All comments received during this period were considered and communicated to the City 


Council. 


3.4 Plan Integration 


Opportunities to integrate the requirements of the HMP into other local planning mechanisms will 


continue to be identified through future meetings of the HMC and through the five-year review process.  


The primary means for integrating mitigation strategies into other local planning mechanisms will be 


through the revision, update, and implementation of each agency’s individual action plans that require 


specific planning and administrative tasks (e.g., plan amendments, ordinance revisions, and capital 


improvement projects). 
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The members of the HMC will remain charged with ensuring that the goals and strategies of new and 


updated local planning documents for their agencies and/or departments are consistent with the goals 


and actions of the HMP, and will not contribute to increased hazard vulnerability in the City of 


Oklahoma City. 


During the planning process for new and updated local planning documents, the City of Oklahoma City’s 


Emergency Management will provide a copy of the HMP to the appropriate parties and recommend that 


all goals and strategies of new and updated local planning documents be consistent with, and support 


the goals of, the HMP and will not contribute to increased hazards. 
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Chapter 4 - Risk Assessment Methodology 


4.1 Introduction 


The HMC reviewed Chapter 4 and have determined no changes to Chapter 4 are needed, with the 


exception of adding to the Man-Made Hazards list.  The Federal Emergency Management Agency 


(FEMA) defines risk assessment as “the process of measuring the potential loss of life, personal injury, 


economic injury, and property damage resulting from natural hazards by assessing the vulnerability of 


people, buildings, and infrastructure to natural hazards.”11 This process focuses on the following 


elements: 


 Hazard Identification – The systematic use of all available information to determine the types of 


disasters likely to affect a jurisdiction (“hazards of concern”), how often these events can occur, 


and their potential severity; 


 Vulnerability Assessment – The process of determining the impact of these events on the 


people, property, environment, economy, and lands of a region; and  


 Estimating Losses – Estimation of the cost of damage or cost that can be avoided through 


mitigation. 


In addition to benefiting mitigation planning, risk assessment information allows emergency 


management personnel to establish early response priorities by identifying potential hazards and 


vulnerable assets. 


The risk assessment in this plan evaluates the risk of hazards likely in Oklahoma City. It meets the 


requirements of 44CFR (section 201.6.c.2) for risk assessment of hazards; it also looks at the possible 


impacts of man-made hazards. Chapters 5 through 18 describe the risks associated with the hazards 


identified to be of concern for the City of Oklahoma City. Each chapter elaborates on one hazard, the 


city’s vulnerability to that hazard, and probable event scenarios. 


4.2 Identifying Hazards 


This section of the plan update is divided into two parts: Natural Hazards and Manmade Hazards. Each 


part includes a description, analysis, history, and risk assessment of each type of hazard event likely to 


occur within the City of Oklahoma City jurisdiction. The plan update is based upon the best available 


data. 


Event histories for natural hazards identified in the original plan were are based on a search of the 


National Climatic Data Center (NCDC) database. All historical data searches in the initial Hazard 


Mitigation Plan (HMP) were conducted for the period January 1950 through April 2004. The plan update 


supplements HMP with event histories from May 2004 through the event history based on data 


searches from April 2004 through August 2010.  


                                                             
11


 State and Local Mitigation Planning How-to Guide: Understanding Your Risks, FEMA 386-2, August 2001, p. iii. 
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Profiles and descriptions of technological hazards come from a variety of national databases, including 


the Federal Bureau of Investigation (FBI), Department of Health, U.S. Environmental Protection Agency 


(EPA), and U.S. Department of Transportation (DOT) and other sources of information. Data from the 


City or other local sources is included as available.  


The HMC determined that there are no new natural hazards that pose a threat to the community not 


identified in the original plan. Therefore as required by 44 CFR §201.6(c)(2)(I) The plan update will 


address the natural hazards identified in the 2006 plan and provide improved descriptions if available 


along with descriptions of any new hazard event.  


The natural hazards that have a potential impact on the planning area and are addressed in this plan 


update are as follows: 


1. Tornadoes 


2. High Winds 


3. Lightning 


4. Hail 


5. Severe Winter Storms 


6. Flood 


7. Extreme Heat 


8. Drought 


9. Wildfires 


10. Earthquakes 


11. Dam Failure 


Manmade/Technological hazards addressed in the plan update are: 


1. Hazardous Materials 


a. Hazardous Material Transport 


i. Streets and Highways 


ii. Rail 


iii. Pipelines 


b. Hazardous Material Storage 


c. Clandestine Laboratories 


d. Radiological Emergencies 


2. Terrorism 


a. Sabotage/Weapons of Mass Destruction 


b. Cyber Terrorism 


c. Agricultural Terrorism 


3. Pandemic Flu 


4. Urban Fires 
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The community and HMC survey indicated a substantial concern for utility disruptions in Oklahoma City.  


Indeed, the loss of power can have a significant, life threatening impacts.  However utility disruptions 


are most often a secondary impact of other hazards both natural and man-made.  The Plan update 


includes mitigations measures designed to reduce the potential for utility and communication 


disruptions resulting from severe weather events as well as acts of terrorism or man-made hazards.  


4.3 Methodology 


The following steps were used to define the risk of each hazard: 


1. Identify and profile each hazard – This assessment includes the following information for each 


hazard: 


a. Geographic areas most affected by the hazard 


b. Event frequency estimates 


c. Severity estimates 


d. Warning time likely to be available for response 


2. Determine the exposure to each hazard – Where applicable, exposure was determined by 


overlaying hazard maps with an inventory of structures and infrastructure to determine which 


facilities are exposed to each hazard. The City’s geographic information system (GIS) contains 


extensive coverage of homes, industry, roads, bridges, oil pipelines, hazardous material storage 


sites, electricity, and water mains. 


3. Assess the vulnerability of exposed facilities – The vulnerability of structures and infrastructure 


was determined by interpreting the probability of occurrence of each event and assessing 


exposure.  


In this section, the past hazards of Oklahoma City are recorded and analyzed.  This information is 


identified by using both primary and secondary research materials which will include but is not limited 


to reports from local, state, and national agencies, as well as, media accounts, state and local weather 


records, and conversations with key personnel and residents in Oklahoma City.  This analysis will include 


the possible severity and magnitude, as well as, the potential impact of damage within Oklahoma City 


from future hazards. 


To drive the risk assessment effort, two distinct methodologies were applied.  The first methodology 


consists of utilizing HAZUS®MH (GIS based loss estimation software available from the Federal 


Emergency Management Agency) as well as GIS-based approach independent of the HAZUS®MH 


software.  The quantitative assessment focuses on potential loss estimates, while the qualitative 


assessment is comprised of a scoring system built around value assigned by the HMC to the likelihood of 


occurrence, consequence of impact and potential impact of each hazard studied here. 


It is important to note the determinations presented in this section with regard to vulnerability were 


developed using the best available data, and the methodologies applied have resulted in an 


approximation of risk.  These estimates should be used to understand relative risk from hazards and 


potential losses that may be incurred; however, uncertainties are inherent in any loss estimation 


methodology, arising in part from incomplete scientific knowledge concerning natural hazards and their 
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effects on the built environment and also from approximations and simplifications that are necessary in 


order to provide a comprehensive analysis. 


Table 4-1 
Hazard Index Ranking 


Impact 


Frequency of 


Occurrence 


5 4 4 3


(Highest) (High) (High) (Medium)


5 4 3 2


 (Highest) (High) (Medium) (Low)


4 3 2 2


(High) (Medium) (Low) (Low)


3 2 1 1


 (Medium) (Low) (Lowest) (Lowest)


2 1 1 1


(Low) (Lowest) (Lowest) (Lowest)


Hazard Index Ranking


Highly 


Unlikely


Highly Likely


Likely


Possible


Unlikely


Catastrophic Critical Limited Negligible


 


Hazard Index Scale: 1-5, with 5 indicating the highest priority for considering mitigation 


measures (Highest, High, Medium, Low, and Lowest). Source: FEMA, 1997 


Table 4-2 
Frequency of Occurrence 


Highly Likely Near 100 percent probability in the next year.


Likely
Between 10 and 100 percent probability in the next year, or at least one chance 


in the next 10 years.


Possible
Between 1 and 10 percent probability in the next year or at least one chance in 


the next 100 years.


Unlikely
Less than 1 percent probability in the next year or less than one chance in the 


next 100 years.


Highly Unlikely Little to no probability in next 100 years.


Frequency of Occurance


 
Source: FEMA  
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Table 4-3 
Consequences of Impact 


Catastrophic
Multiple deaths, complete shutdown of facilities for 30 days or more, more than 


50 percent of property is severly damaged.


Critical
Multiple severe injuries, complete shutdown of critical facilities for at least 2 


weeks, more than 25 percent of property is severely damaged.


Limited
Some injuries, complete shutdown of critical facilities for more than one week, 


more than 10 percent of property severely damaged.


Negligible
Minor injuries, minimal quality-of-life impact, shutdown of critical facilities and 


services for 24 hours or less, less than 10 percent of property is severely damaged.


Consequences of Impact


 


Source: FEMA  


In addition to the identification and ranking of each hazard, this section used the information identified 


in the community profile section of this plan and compared it to the hazards identified to determine the 


areas vulnerability to each hazard.  This assessment provides detailed information on the number of 


structures and the potential population that could be affected by each hazard.   


Based upon the qualitative approach defined in detail under methodologies used, the risk from natural 


and man-made hazards in Oklahoma City were weighted by the HMC and criteria was used to assign 


values to the likelihood of occurrence, and potential impact of each hazard.  These values combined to 


form a total rating for each hazard (Tables 4-1, 4-2, and 4-3). 


Table 4-4 
Hazard Identification and Likelihood of Occurrence 


Hazard Likelihood Potential Impact Hazard Rating 


Tornado Highly Likely High 5 


High Winds Highly Likely High 5 


Extreme Heat Highly Likely Medium 4 


Drought Highly Likely Medium 4 


Flood Likely Medium 4 


Lightning Highly Likely Medium 4 


Hail Highly Likely Medium 4 


Wildfires Likely Medium 3 
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Hazard Likelihood Potential Impact Hazard Rating 


Winter Storms Likely Medium 3 


Earthquakes  Likely Medium 3 


Dam Failure Unlikely Medium 3 


Hazardous Materials Likely Medium 3 


Terrorism Possible Low 2 


Pandemic Flu Likely Low 2 


Urban Fires Likely Low 2 
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Chapter 5 - Tornadoes 


5.1 Plan Update 


2015 – Chapter 5 was revised and updated to include tornado events that occurred in 2012, 2013, and 


2015; Table 5-1 and 5-1a were updated;    


 A tornado is a violent rotating column of air 


extending from a thunderstorm to the ground and is 


characterized by a twisting, funnel-shaped cloud. It is 


spawned by a thunderstorm and produced when cool 


air overrides a layer of warm air, forcing the warm air 


to rise rapidly. It is the most destructive of all storm-


scale atmospheric phenomena and is capable of 


moving at speeds between 30 and 125 miles per hour 


(mph). Wind speeds of a tornado range from 40 to 


380 mph and most of the damage is the result of 


these high velocity winds, and wind-blown debris. 


According to the National Climatic Data Center (NCDC) storm events database and Oklahoma City 


Emergency Management Reports the majority of tornadoes in Oklahoma City are EF-3 or less in 


intensity.  However, more destructive EF 4 and EF 5 tornadoes have occurred in Oklahoma City.  A 


tornado that at various points along its track was rated F-5 struck portions of south Oklahoma City and 


other communities on May 3, 1999 and a tornado rated at F-4 at various points along its track also 


struck portions of south Oklahoma City on May 8, 2008.  Table 5-1 and 5-1a provides a synopsis of the 


tornado events occurring since the original HMP was adopted.  


Table 5-1: Tornado Events Oklahoma County between January 1, 2004 and May 22, 2015 


Location or County Date Time Mag Deaths Injured Prop. Dam. 


1 Edmond  5/29/2004 8:04: p.m. F2 0 0 $5,000,000 


2 Spencer  11/10/2004 4:36: p.m. F0 0 0 $50,000 


3 Jones  11/10/2004 4:43: p.m. F1 0 0 $1,000,000 


4 Luther  11/10/2004 5:00: p.m. F0 0 0 - 


5 Newalla  4/10/2005 7:30: p.m. F1 0 0 $150,000 


6 Forest Park  5/7/2007 1:32: a.m. F0 0 0 $25,000 


7 NW Oklahoma City  3/31/2008 12:23: a.m. F0 0 0 - 


8 NW Oklahoma 
City/Edmond  


3/31/2008 12:39: a.m. F1 0 0 $450,000 


9 Choctaw  5/1/2008 6:29: p.m. F0 0 0 $15,000 


10 Bethany  5/7/2008 4:02: p.m. F1 0 0 $100,000 


11 The Village  5/7/2008 4:22: p.m. F0 0 0 $50,000 



http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~551083

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~551788

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~551789

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~551790

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~590573

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~675930

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~729531

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~730059

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~730195

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~730201
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Table 5-1: Tornado Events Oklahoma County between January 1, 2004 and May 22, 2015 


Location or County Date Time Mag Deaths Injured Prop. Dam. 


12 NW Oklahoma City 2/10/2009 2:36: p.m. F1 0 0 $1,000,000 


13 Edmond  2/10/2009 2:53: p.m. F2 0 0 NA- 


14 The Village  5/10/2010 4:13: p.m. F0 0 0 NA- 


15 SE Oklahoma City - 
Cleveland & Oklahoma 
Counties 


5/10/2010 4:35: p.m. F4 2 29 NA- 


16 Edmond 05/19/2013 3:22 pm EF 1 0 0 NA- 


17  Arcadia Lake 05/19/2013 3:33 pm EF 1 0 0 NA- 


18 Luther 05/19/2013 3:37 pm EF 2 0 0 NA- 


19 S. Oklahoma City 05/31/2013 6:25 pm EF 1 0 0 NA- 


20 SW Oklahoma City 05/31/2013 6:51 pm EF 1 0 0 NA- 


21 SE Oklahoma City 05/31/2013 7:33 pm EF 0 0 0 NA- 


22 SE Oklahoma City 05/6/2015 8:25 pm EF 3 0 0 NA- 


   
Totals 2 29 $7,840,000 


 


Table 5-1a:  Tornado Events Canadian & Cleveland Counties between January 2, 2004 and August 31, 
2010 


Location or County Date Time Mag Deaths Injured Prop. Dam. 


Yukon/Oklahoma City – 
Canadian County 


3/29/2007  3:05 pm F2 0 5 $500,000 


Stanley Draper Lake D 
Cleveland County 


5/13/2009  9:41 pm F0 0 0 0 


Mustang/OKC – Canadian 
County 


04/14/2012 12:55 am EF 1 0 0 NA- 


Norman/Cleveland County/ 
SE OKC 


05/19/2013 6:01 pm EF 4 0 0 NA- 


Newcastle/OKC/Moore/OKC 
– Cleveland County 


05/20/2013 3:01 pm EF 5 24 237 Billions 


      
$1,000,500,000+ 


 


5.2 Hazard Profile 


Tornadoes can occur anywhere in the Oklahoma City area given the right conditions and are among the 


most unpredictable weather phenomenon. Tornadoes are most frequent in the United States in an area 


bounded by the Rockies on the west and the Appalachians in the east. This frequency is the result of the 


recurrent collision of moist, warm air moving north from the Gulf of Mexico with colder fronts moving 


east from the Rocky Mountains. Severe thunderstorms spawn approximately 1,000 tornadoes each year 


in the United States.  



http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~749849

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~807477
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Figure 5-2: Tornadoes in OKC Area by Month  
From 1890 through 2010 


(126 Tornadoes) 


May is the peak month for all tornadoes, 


followed closely by April and June (see Figure 


5-1). Nearly two-thirds of all tornadoes in 


Oklahoma City have struck during those three 


months. Strong and violent tornadoes tend to 


occur slightly earlier, with April the peak 


month. Fifteen of the eighteen April 


tornadoes were F2 or greater, and five of the 


nine F4 to F5 tornadoes on record occurred in 


April. Frequencies level off during the 


summer and autumn before dwindling during 


the winter. The only two months in which the 


immediate OKC area has not been struck are 


December and January. 


Tornadoes striking Oklahoma City have formed most frequently between mid-afternoon and early 


evening (2 p.m. to 7 p.m.). The period of peak activity also appears in the distribution of strong (F2 to F3) 


and violent (F4 to F5) tornadoes, although the peak of F2 or greater tornadoes appears to occur slightly 


later in the day (around 6 p.m. versus a broad peak centered around 4 p.m. for all events). Oklahoma 


City has seen nocturnal tornadoes striking late at night or even after midnight as has occurred in March 


2008, May 2009, and April 2014. (See Table 5-3 The Fujita Tornado Intensity Scale for classifications on 


the type of damage by force.) 


In terms of extent, the City of Oklahoma City may experience tornadoes ranging from EF0 (65-85 mph) 


to EF5 ( >200 mph). The levels of tornado risk nationwide are depicted in below. The National Oceanic 


and Atmospheric Administration (NOAA) National Weather Service utilizes the recently updated 


Enhanced Fujita (EF) Scale to rate the severity of tornadoes. Tables 5-3 and 5-3a describes the EF Scale  


and associated wind speed categories. 


5.2.1 Impact 


Damages during a tornado are largely depended on the magnitude and duration of the event. In the City 


of Oklahoma City’s case, it is likely that a major storm event will spawn several tornadoes. Damages can 


range from wind which has the force to cause minor damages to trees, sign boards, and chimneys, to 


events with enough force to lift automobiles into the air and level well-constructed houses. In some 


instances, severe tornadoes have the potential to lift 300-ton objects and toss homes more than 300 


feet. 


In general, seventy percent of all tornadoes are measured F0 and F1 on the Fujita Tornado Scale, causing 


light to moderate damage, with wind speeds between 40 and 112 miles per hour. F4 and F5 tornadoes 


are considerably less frequent, but are the big killers. Sixty-seven percent of all tornado deaths were 


caused by F4 and F5 storms, which represent only 1% of all tornadoes. 
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Oklahoma City is located in “Tornado Alley,” the most tornado-prone area of the nation. Oklahoma has 


experienced an average of 60 tornadoes per year over the past 50 years and between 1975 and 1995, 


there were eight federal tornado-related disaster declarations in the state. Oklahoma is hit by more 


tornadoes each year, on average, than any other state except Texas (Texas has twice as many 


tornadoes, but is also more than twice the size of Oklahoma). 


FEMA has established a process for areas of the United States to determine their risk level by assessing 


Tornado Activity and Wind Zones associated with their area. According to a summary on the number of 


recorded tornadoes per one thousand square miles throughout the United States (refer to Figure 3.1-2), 


Oklahoma City experiences greater than fifteen. The other part of the analysis, wind zones (refer to 


Figure 3.1-3), shows Oklahoma City located in Zone IV, or a 250-mile per hour wind zone. In consulting 


FEMA’s shelter risk assessment chart, this places Oklahoma City in a High Risk zone for tornadoes. 


5.2.2 Measurements 


In order to classify and compare the intensity of tornado events a series of reference guides have been 


created. The most widely known of these is the Fujita Scale developed in 1971 (refer to Table 5-3). 


However, two limitations of Fujita Scale is that it is damage based and therefore can only be established 


after an event and only if that event strikes an area were damage can be caused. Nonetheless, the Fujita 


Scale has proven to be a reliable measurement of the strength of a tornado.  The devastating tornadoes 


in Jarrell, TX on 27 May 1997 and Moore/Oklahoma City on 3 May 1999 demonstrated to many 


engineers, emergency managers and meteorologists that the wind estimates in the original F-scale may 


be too high.  The EF-scale was unveiled by the NWS to the public and the full meteorological community 


early in 2006. On 1 February 2007, the Enhanced Fujita scale replaced the original Fujita scale in all 


tornado damage surveys in the United States (refer to Table 5-3a). 


Table 5-3: The Fujita Tornado Intensity Scale 


F-Scale 
Number 


Intensity Phrase 
Wind Speed 


(mph) 
Type of Damage Done 


F0 Gale tornado 40-72 mph 
Some damage to chimneys; breaks branches off trees; pushes 
over shallow-rooted trees; damages sign boards. 


F1 Moderate tornado 73-112 mph 


The lower limit is the beginning of hurricane wind speed; peels 
surface off roofs; mobile homes pushed off foundations or 
overturned; moving autos pushed off the roads; attached garages 
may be destroyed. 


F2 
Significant 


tornado 
113-157 mph 


Considerable damage. Roofs torn off frame houses; mobile homes 
demolished; boxcars pushed over; large trees snapped or 
uprooted; light object missiles generated.  


F3 Severe tornado 158-206 mph 
Roof and some walls torn off well constructed houses; trains 
overturned; most trees in forest uprooted 


F4 
Devastating 


tornado 
207-260 mph 


Well-constructed houses leveled; structures with weak 
foundations blown off some distance; cars thrown and large 
missiles generated. 


F5 Incredible tornado 261-318 mph 


Strong frame houses lifted off foundations and carried 
considerable distances to disintegrate; automobile sized missiles 
fly through the air in excess of 100 meters; trees debarked; steel 
reinforced concrete structures badly damaged. 







CHAPTER  5 – TORNADOES  PART 2 


 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |5-5  


 


On February 1, 2007, the Fujita scale was decommissioned in favor of the more accurate Enhanced 


Fujita Scale, which replaces it. None of the tornadoes recorded on or before January 31, 2007 will be re-


categorized. Therefore maintaining the Fujita scale will be necessary when referring to previous events. 


Table 5-3a:  The Enhanced Fujita Tornado Intensity Scale 


Fujita Scale Derived EF Scale Operational EF Scale 


F 


Number 


Fastest ¼ 


Mile (mph) 


3 Second Gust 


(mph) 


EF 


Number 


3 Second Gust 


(mph) 


EF 


Number 


3 Second Gust 


(mph) 


0 40-72 45-78 0 65-85 0 65-85 


1 73-112 79-117 1 86-109 1 86-110 


2 113-157 118-161 2 110-137 2 111-135 


3 158-207 162-209 3 138-167 3 136-165 


4 208-260 210-261 4 168-199 4 166-200 


5 261-318 262-317 5 200-234 5 Over 200 


 


Table 5-3b:  Enhanced Fujita Scale 


Enhanced Fujita (EF) Scale 


Enhanced Fujita Category Wind Speed (mph) Potential Damage 


EF0 65-85 


Light damage.                                             


Peels surface off some roofs; 


some damage to gutters or 


siding; branches broken off 


trees; shallow-rooted trees 


pushed over.                                              


EF1 86-110 


Moderate damage.                                   


Roofs severely stripped; 


mobile homes overturned or 


badly damaged; loss of 


exterior doors; windows and 


other glass broken.                                     


EF2 111-135 


Considerable damage.                             


Roofs torn off well-


constructed houses; 


foundations of frame homes 


shifted; mobile homes 







CHAPTER  5 – TORNADOES  PART 2 


 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |5-6  


Enhanced Fujita (EF) Scale 


Enhanced Fujita Category Wind Speed (mph) Potential Damage 


completely destroyed; large 


trees snapped or uprooted; 


light-object missiles 


generated; cars lifted off 


ground.                              


EF3 136-165 


Severe damage.                      


Entire stories of well-


constructed houses 


destroyed; severe damage 


to large buildings such as 


shopping malls; trains 


overturned; trees debarked; 


heavy cars lifted off the 


ground and thrown; 


structures with weak 


foundations blown away 


some distance.                                       


EF4 166-200 


Devastating damage.             


Well-constructed houses 


and whole frame houses 


completely leveled; cars 


thrown and small missiles 


generated.                                      


EF5 >200 


Incredible damage.               


Strong frame houses leveled 


off foundations and swept 


away; automobile-sized 


missiles fly through the air in 


excess of 100 m (109 yd); 


high-rise buildings have 


significant structural 


deformation; incredible 


phenomena will occur.                                    


source: http://en.wikipedia.org/wiki/Enhanced_Fujita_Scale 


 


The Enhanced Fujita Scale, or EF Scale, is the scale for rating the strength of tornadoes in the United 


States estimated via the damage they cause. Implemented in place of the Fujita scale, it was used 


starting February 1, 2007. The scale has the same basic design as the original Fujita scale, six categories 


from zero to five representing increasing degrees of damage. It was revised to reflect better 
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examinations of tornado damage surveys, so as to align wind speeds more closely with associated storm 


damage. The new scale takes into account how most structures are designed, and is thought to be a 


much more accurate representation of the surface wind speeds in the most violent tornadoes.  


The City of Oklahoma City has identified a Tornado of EF0 on the fajita scale is considered a minor 


severity.  A major severity is EF3 and above. 


5.2.3 Historical Events and Costs 


According to the National Climatic Data Center (NCDC) storm events database, 71 tornadoes of 


magnitude F1 or higher were reported in Oklahoma County between January 1, 1950, and October 31, 


2010. Of these 71 tornadoes, 33 were classified as F1, 23 were classified as F2, 17 were classified as F3, 


and 4 were classified as F4. However, the May 3, 1999, tornado (discussed below) that hit portions of 


Oklahoma City was rated as an EF3 while classified as an F4 in the NCDC data base. 


The deadliest tornado with the most property damage to occur is still the May 3, 1999, tornado. This 


tornado was in fact a series of tornadoes with the most notable one rated as an F5 and forming over 


Grady County near Amber, Oklahoma and tracking northeast for 37 miles eventually into the Oklahoma 


City metropolitan area. Bridge Creek, Oklahoma City, Moore, Del City, and Midwest City suffered 


tremendous damage. Thirty-six direct fatalities and 583 direct injuries were recorded. An estimated 


1800 homes were destroyed, and 2500 homes were damaged, resulting in approximately 1 billion 


dollars in damage from this tornado that tracked through Oklahoma City. 


The National Weather Service (NWS) Forecast Office database lists the second most costly tornado as 


$370,000,000 and tracking through Moore, Oklahoma City and Choctaw on May 8, 2003.  


The F4 tornado which occurred May 10, 2010, was part of a significant outbreak of severe 


thunderstorms and tornadoes affecting a large part of northern, central, and southern Oklahoma. This 


round of storms would directly impact a large part of the Oklahoma City metro area at rush hour, and 


posed a significant threat to the area. Two lives were reported lost and at least 450 injuries sustained as 


a result of the tornadoes.  Property damage was substantial with unofficial estimates exceeding $595 


million.   


On May 24, 2011 there were several tornadic super cell thunderstorms which developed over parts of 


western and much of central Oklahoma with extensive damage occurring over many areas of central 


Oklahoma.  


 At least 7 tornadoes occurred.  


 One tornado has been rated EF5. Two tornadoes were EF4. One tornado was rated EF-3, one EF-


2, and two EF1.  


 In addition to the damaging tornadoes, hail sizes reached at least 3" in diameter.  


One of these tornadoes tracked across the City of Piedmont, OK in northeast Canadian County.  The City 


of Oklahoma City shares a common border with the City of Piedmont.  OCPD personnel immediately 


responded to the affected area to render assistance because the City of Piedmont’s public safety 
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communications was knocked out by the storm/tornado (they could not communicate with us and we 


could not communicate with them). 


A severe weather event began during the early afternoon hours of Friday, April 13, 2012, and lasted 


through the early morning hours of Saturday, April 14, 2012. Around a dozen tornadoes, as well as large 


hail, and strong wind gusts were produced by the numerous thunderstorms that occurred during this 


event. Much of the severe weather occurred in parts of southwestern and central Oklahoma.  On the 


early morning hours of April 14, 2012 at about 12:55 am a tornado touched down in the City of Mustang 


and traveled north into the City of Oklahoma City for several miles before dissipating.  


In May 2013, the City of Oklahoma City was impacted by tornadoes on May 19th, May 20th, and May 


31st.  On May 19, 2013 an EF-4 tornado touched down near NE 48 & Alameda in Norman and tracked 


northeast through NE Norman, into unincorporated Cleveland County (served by the Little Axe 


Volunteer Fire Protection District), and across the extreme southeast corner of the City of Oklahoma City 


affecting about two square miles of the City with about 31 structures damaged or destroyed in a one 


square mile area of the City. 


On May 20, 2013 a tornado outbreak occurred during the afternoon and evening hours. Several 


tornadoes occurred from central Oklahoma down through south central Oklahoma near the Red River. 


The strongest tornado touched down near Newcastle and traveled through south Oklahoma City, 


Moore, and back into Oklahoma City. This tornado caused catastrophic damage in these areas, with a 


maximum rating of EF-5. The tornado claimed 24 lives (three of these were in the City of OKC) and 


caused billions of dollars in damage. In addition to the tornadoes, large hail and damaging winds cause 


damage in many areas.  In Oklahoma City 1,038 structures were identified by OKC Emergency 


Management as destroyed or damaged. 


The National Weather Service’s survey, conducted by several teams, on May 21, 2013 rated the tornado 


as EF-5. Though it was ultimately rated an EF-5, the tornado was not an EF-5 for the entire length, but at 


places along its path reached a rating of EF-5. The NWS team survey teams determined that the tornado 


began 4.4 miles west of Newcastle and ended 4.8 miles east of Moore, yielding an approximate tornado 


path length of 17 miles. The Preliminary maximum damage path width is 1.3 miles. 


May 31, 2013 saw multiple tornadic events impacting Oklahoma City.  An EF-1  tornado moved into 


Oklahoma County from Canadian County in western Oklahoma City and moved generally east along and 


near SW 15th Street before dissipating near SW 15th and Meridian Avenue. Buildings, power lines and 


trees were damaged, including broken windows at a couple of motels along Meridian Avenue.  An EF-0 


tornado traveled from Creekwood Terrace southeast to Keith Drive near SE 54th Street. Minor damage to 


trees and power lines was noted.  An EF-1 tornado touched down just west of SW 59th Street and 


Pennsylvania Avenue in southwest Oklahoma City, and moved east to just southwest of SW 59th Street 


and Western Avenue. Roof and tree damage occurred with this tornado. 


On May 6, 2015 and EF-3 tornado touched down in southeast Oklahoma City.  The tornado had a length 
of 1.3 miles and a maximum width of 700 yards.  It began near SE 59th and Eastern Ave and traveled in a 
northwest arc to SW 44th Street to just west of High. 







CHAPTER  5 – TORNADOES  PART 2 


 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |5-9  


5.2.4 Vulnerable Population and Facilities 


The National Weather Service (NWS) advises that tornadoes strike at random, and therefore all areas 


within the community are equally at risk. Furthermore, tornadoes follow the path of least resistance 


making people living in valleys, which normally are the most highly developed areas, at the greatest risk 


of exposure. 


Differences in vulnerabilities do exist for different populations: people are generally more vulnerable if 


they fall into one or more of the following categories: 


 They are located where community early warning systems are ineffective. 


 They are in housing that is not as structurally sound as standard housing (i.e., mobile homes). 


 They do not have ready access either to individual storm shelters (safe rooms, underground 


storm shelters, etc.) or to community storm shelters. 


 At the time of a tornado, they are caught outside or in an automobile. 


In regards to structures, damage levels are typically the result of such factors as storm intensity, 


duration, objects in the tornadoes path, and distance between structure and tornado. Furthermore, the 


construction materials and site location of a structure can influence the amount of damage it and its 


occupants may incur. Also, mobile homes can be more easily damaged than permanent structures and 


thus are likely to place their occupants at greater risk of injury. 


Table 5-4 shows the number of tornado-related fatalities in the United States for each year from 1995 to 


2000, and where the deaths occurred. The summations in this table can be roughly applied to residents 


in Oklahoma City. Even though the chart shows that Permanent Homes and Mobile Homes exhibit 


nearly the same number of fatalities, it should be recognized that housing stock in a city is largely 


comprised of Permanent Homes, which covers a much larger area than Mobile homes, and therefore 


they exhibit a greater chance of being affected by the Tornado than the Mobile Home. Thus, one can 


deduce that those who live in mobile homes are more vulnerable to the effects of a tornado than any 


other identifiable population. 


 


Table 5-4: Tornado-related deaths in the U.S by Physical Location of Fatality (1995-2000) 
 


Year Vehicle Permanent 
Homes 


Mobile 
Homes 


In the 
Open 


Other Total for Year 


1995 4 15 8 0 3 30 


1996 2 8 14 0 1 25 


1997 3 38 15 0 11 67 


1998 16 46 64 0 4 130 


1999 6 39 36 0 13 94 


2000 3 6 18 0 2 29 


Total 34 152 155 0 34 375 
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In regard to geographical location, although several tornado "corridors" are suggested for Oklahoma 


City, it is likely that these distributions are no more than statistical fluctuations. Figure 5-2 on the 


following page delineates historical tornado paths occurring in the Oklahoma City area. Therefore, 


according to the NWS, past tornado frequencies in any given location do not imply similar frequencies in 


the future. 


Furthermore, since there are no critical facilities or assets in Oklahoma City that are exposed to an 


increased incidence of tornadoes as a result of their geographical location, all residents and property in 


Oklahoma City is considered to have a similar risk to tornadoes. 


Figure 5-2: Oklahoma City Historical Tornado Paths 1890 -2007 


 


Due to the frequency of tornadoes experienced by the Oklahoma City area and the local governing 


bodies experience and knowledge of such events, it was accepted that the May 8 and 9, 2003, tornado 


events would represent a typical tornado scenario for Oklahoma City. Furthermore, for preparing for a 


worst-case scenario, the events of May 3, 1999, were chosen. Therefore, estimated losses are based on 


these scenarios and Oklahoma City can expect similar damages. (Refer to Sections 5.3.1 and 5.3.2 for 


discussions on worst case and typical Oklahoma City tornado scenarios respectively.) 


5.3 Risk Assessment 
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Table 5-6: May 3, 1999 Tornado Damages 
Oklahoma and Cleveland Counties 


Type Destroyed Damaged 
Homes 1,780 6,550 


Apartments 473 568 


Businesses 85 42 


Churches 3 - 


Schools 2 - 


Schools 2 - 


 


Oklahoma experiences, on average, about 60 tornadoes per year. Approximately 16 square miles of the 


State’s 69,919 square miles are impacted each year. Of these events, 70% are EF0 and EF1 magnitude 


events, while approximately 1% of these events produce tornadoes with an EF2 and EF3 magnitude. 


Typically, the approximate path of an average tornado is 600 feet in width and two and a half miles in 


length, making the area of affect roughly equal to 181 acres per tornado. Therefore, in the State, an area 


has roughly a 1 in 5000 chance of being impacted by a tornado annually. Furthermore, the chance of an 


EF2 or EF3 event occurring is roughly 1 in 417,000. Even though the chance of larger and more 


devastating tornadoes (EF2 and EF3) occurring is less likely, they do occur as evident in the May 3, 1999, 


tornado (refer to Section 3.1.8). 


5.3.1 Worst-case Tornado Scenario 


A worst-case scenario for any area would be an EF3 tornado whose path tracks through any part of 


more densely developed parts of a city and has widespread economic impact to the area: such an event 


struck Oklahoma City on May 3, 1999. 


The May 3, 1999, tornado was the deadliest tornado for Oklahoma City and incurred the most property 


damage over the last ten years in Oklahoma City. This event spawned a series of tornadoes (almost 60 in 


the State, and 5 that affected the City) with the most notable one rated as an EF3 which formed over 


Grady County near Amber and tracked northeast for 37 miles eventually into the Oklahoma City 


metropolitan area. (This tornado was the first EF3 event on record to strike the immediate area of 


Oklahoma City.)  Bridge Creek, Oklahoma City, Moore, Del City, and Midwest City suffered tremendous 


damage. 


Although reports differ, statistics from The Daily Oklahoman (NewsOK.com) report that 40 people died 


in Oklahoma due to the twisters and 675 were injured. (NWS reports 36 deaths, of which, 9 where in 


south/southeast Oklahoma City as well as numerous indirect injuries that were too many to count.)  


Many homes and businesses were damaged or destroyed throughout the affected areas with a total 


damage estimate of $1.2 billion. The following table outlines damages reported in Oklahoma and 


Cleveland Counties for structures that were destroyed and damaged 


In terms of costs to the City for such an 


event, as in the May 3 tornado, The 


United States Army Corps of Engineers, 


working for FEMA and the City, 


performed tornado debris clean up (one 


of the largest expenditures). The City 


was responsible for initial response 


costs such as clearing streets of debris 


to allow access for emergency vehicles, paid overtime for Police and Fire for search and rescue and 


scene security, and for temporary traffic signs and signals. 


5.3.2 Typical Oklahoma City Scenario 
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As discussed briefly in Section 3.1.6, Oklahoma City has had numerous encounters with tornadoes and is 


quite familiar with damages that are likely to occur. (Approximately 1,600 tornadoes occurred in the 


State of Oklahoma in the last 31 years.)  Therefore, in estimating damages from a typical tornado 


scenario, this plan will rely on past experiences and damages. The tornado events of May 8 and 9, 2003, 


have been selected as a typical scenario. 


This event spawned five tornadoes that produced an estimated damage total of over $388 million 


(statistics from NWS): Two on May 8, reported at $500,000 and $370 million, and three on May 9, 


reported at $10 million, $20,000, and $7 million in damages. 


Luckily, the City has not had any buildings substantially damaged by tornadoes except for the damage at 


the publicly owned Wiley Post Airport that occurred on May 9. Several hangars were damaged, some 


substantially.  However, one cost that the City can be almost guaranteed during an event in their 


developed areas are the costs for the initial response such as clearing streets of debris to allow 


access for emergency vehicles, paid overtime for Police and Fire for search and rescue and scene 


security, and for temporary traffic signs and signals. 


Following the May 9 Tornado, the City’s Public Works 


Department reported expenses of $80,000 for materials 


(temporary signals and signs), overtime, and equipment, 


respectively. The City’s Police department reported almost 


$125,000 for overtime and equipment expenses, the Parks 


Department over $22,500, the Fire department almost 


$7,200, and the Water and Wastewater Solid Waste 


Division almost $6,500. All of these expenditures bring the 


City’s summation of Force Account Costs to over $161,000. 


In addition, the total contract and landfill costs were almost $600,000, making it one of the City’s most 


costly expenditures. A deductible of $25,000 covered the combined losses at Wiley Port Airport and the 


Witcher Wastewater Treatment Plant. Subsequently, insurance payments were distributed for the repair 


and mitigation work of almost $1,000,000. 


Typical events still have a widespread impact on the economy over time and may prove to be more of 


an economic burden than a worst-case scenario event. Tornado damage, following the May 9 event, and 


subsequent lost production at the Oklahoma City General Motors (GM) Assembly Plant produced a 


quarterly loss of $140 million to $196 million for the automotive giant, the company estimated. As the 


result of damages, the plant was not in operation for almost 2 months.  


As evident in this typical scenario, the City can expect some interruption in their business as usual and 


ability to provide services. Damages to the City are estimated potential losses for future scenarios and 


can greatly change if damage occurs to more buildings owned by the City. 


Potential secondary impacts associated with tornadoes are often the result of key infrastructure and 


critical facility failures, which may lead to the following situations: 
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 Indirect loss of life due to an inability to respond to secondary catastrophes, such as fires, due to 


debris blocking access ways, possible damage to first responder facilities and equipment, and 


loss of street signs and identifiable features 


 Indirect loss of life due to an inability to provide adequate emergency medical aid 


 Release of hazardous materials with associated adverse environmental impacts due to damaged 


facilities 


 Losses due to interruption of access to transportation mechanisms (for example, export losses 


due to damages to distribution centers, railroad loading facilities, etc.) 


 Disruption of economic activity across the region affected due to functional downtime due to 


resultant damages 


In addition, historical tornado events such as the tornadoes on May 8 and 9, 2003, show that tornadoes 


can spawn from a severe thunderstorm, which in turn can be accompanied by other hazards such as 


high winds, hail, lighting, and flooding. 


5.4 Mitigation Strategies 


The City has a number of mitigation strategies currently in place to reduce the impact of tornadoes. 


Recognizing the need to be able coordinate emergency response personnel without interruptions during 


a tornado event, the City has constructed a new 911-center designed to withstand all types of natural 


disasters and remain self-sufficient for a number of days. In addition, the City has experienced staff and 


a tested emergency operation plan (EOP), which provide a strong foundation for protecting life and 


property in Oklahoma City. Furthermore, local television and radio stations also provide coverage of 


tornado events and during NWS tornado warnings will stop regularly scheduled programming to go live  


for event monitoring and tracking. 


In addition, present day meteorological monitoring and forecasting generally allows time for alerting 


residents to take shelter. The success of a city’s response can be evaluated by the following five factors: 


1. Efficient coordination of efforts from trained workers within City departments 


2. A comprehensive, updated, and well disseminated EOP that concisely outlines roles and 


responsibilities of individuals and departments involved in reactionary efforts 


3. Existence of properly sited and maintained warning devices 


4. An educated and prepared public 


5. Adequately equipped department for dealing with the aftermath such as clean up, traffic 


control, and search and rescue 


The City encourages the installation of individual residential storm shelters and safe rooms in homes to 


protect the inhabitants.  The Oklahoma City Office of Emergency Management has pursued and 


obtained grants from the FEMA Hazard Mitigation Grant Program and the American Red Cross to 


provide rebates to homeowners who have storm shelters and safe rooms installed in their homes.  The 


City’s Planning Department is using Community Development Block Grant – Disaster Recovery funds to 


provide safe rooms and storm shelters for income qualified homeowners. 
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5.5 Conclusion 


Tornadoes are capable of producing damage levels ranging from breaking tree limbs to leveling entire 


neighborhoods. Tornadoes occur at random and although past tornado tracks may exhibit similar 


locations, they do not imply similar frequencies in the future. This makes all structures equally at risk 


from being struck by a tornado; however, damage is relative to type of structure and the quality of 


construction, including materials used. In particular, mobile homes are at the greatest risk unless 


properly mitigated. 


The State of Oklahoma is ranked second in the United States for total number of tornadoes and number 


of killer tornadoes. Oklahoma City is located in “Tornado Alley” and has experienced the most costly 


tornado in United States history. According to NWS, eighty-seven tornadoes have struck Oklahoma City 


with the majority of them producing EF2 to EF3 damage levels, killing several residents, and injuring too 


many to track. The City can expect damages from tornadoes similar to the events that transpired on 


May 8 and 9, 2003. 
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Chapter 6 - High Winds 


6.1 Plan Update 


The HMC reviewed Chapter 6 and have 


determined no changes to Chapter 6 are needed, 


with the exception of updating the high winds 


events in Oklahoma City since the 2006 HMP.  


Wind is defined as the motion of air relative to the 


earth’s surface. Windstorms involve sustained, 


potentially damaging, high winds. In the mainland 


United States the mean annual wind speed is 


reported to be 8 to 12 miles per hour (mph), with 


frequent speeds of 50 mph and occasional wind 


speeds greater than 70 mph. 


High winds can result from thunderstorm inflow and outflow, or downburst winds when the storm cloud 


collapses, and can result from strong frontal systems, or gradient winds (high or low pressure systems) 


moving across Oklahoma. High winds are defined as winds with speeds reaching 50 miles per hour or 


greater, either sustaining or gusting.  


According to the National Climatic Data Center (NCDC) storm events database, 8 high wind events were 


reported in Oklahoma City since the initial HMP was prepared in May 2004. Estimated property damage 


resulting from these events totaled $48,000. Table 6.1 provides a synopsis of the high wind events 


occurring since the previous hazard mitigation plan (HMP). Event descriptions can be found on the NCDC 


website using the links in the table under the column heading “Description.” 


Table 6-1: High Wind Events in Oklahoma County between January 1, 2004 and August 31, 2010 


Description / Location Date Time Event Type 
Magnitude 


(knots) 
Prop 


Damage 


OKZ025 4/29/2004 11:23 p.m. High Wind 57 
 


OKZ015 - 025 - 033 - 035 - 037 4/6/2006 1:30 p.m. High Wind 55 $3,000 


OKZ025 11/15/2006 1:35 p.m. High Wind 52 $5,000 


OKZ025 2/24/2007 4:45 p.m. High Wind 50 $40,000 


OKZ025 6/5/2008 4:43 p.m. High Wind 54 - 


OKZ025 6/5/2008 4:50 p.m. High Wind 50 - 


OKZ025  4/9/2009 5:19 p.m. High Wind 53 - 


OKZ025  5/13/2009 12:10 a.m. High Wind 64 - 


Edmond 5/29/2004 8:00 p.m. Tstm Wind 61 kts. $0 


Edmond  5/29/2004 8:53 p.m. Tstm Wind 59 kts. $0 


Luther  5/29/2004 9:13 p.m. Tstm Wind 52 kts. $0 



http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~757733

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~761960

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~551087

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~551089
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Table 6-1: High Wind Events in Oklahoma County between January 1, 2004 and August 31, 2010 


Description / Location Date Time Event Type 
Magnitude 


(knots) 
Prop 


Damage 


Arcadia  6/2/2004 1:45 p.m. Tstm Wind 61 kts. $0 


Choctaw  6/21/2004 3:30 a.m. Tstm Wind 61 kts. $5,000 


Edmond  6/22/2004 12:15 a.m. Tstm Wind 52 kts. $0 


Edmond  8/10/2004 11:04 p.m. Tstm Wind 61 kts. $0 


Edmond  8/10/2004 11:25 p.m. Tstm Wind 52 kts. $0 


Edmond  8/10/2004 11:26 p.m. Tstm Wind 69 kts. $750,000 


Oklahoma City  8/11/2004 5:20 a.m. Tstm Wind 56 kts.  


Oklahoma City  6/12/2005 6:35 p.m. Tstm Wind 56 kts. $0 


Choctaw  6/16/2005 10:53 p.m. Tstm Wind 56 kts. $0 


Oklahoma City  7/4/2005 1:05 a.m. Tstm Wind 52 kts. $0 


(okc)will Rogers Apt  7/4/2005 1:10 a.m. Tstm Wind 55 kts. $0 


Midwest City  7/4/2005 1:30 a.m. Tstm Wind 56 kts. $2,000 


Midwest City  7/4/2005 1:31 a.m. Tstm Wind 56 kts. $0 


Midwest City  7/4/2005 1:31 a.m. Tstm Wind 56 kts. $3,000 


Bethany  7/4/2005 12:22 a.m. Tstm Wind 52 kts. $0 


Bethany  8/12/2005 2:27 p.m. Tstm Wind 52 kts. $0 


Bethany  8/12/2005 2:32 p.m. Tstm Wind 61 kts. $0 


(pwa)wiley Post Apt  8/12/2005 2:36 p.m. Tstm Wind 55 kts. $0 


(pwa)wiley Post Apt  8/12/2005 2:36 p.m. Tstm Wind 56 kts. $5,000 


Edmond  8/12/2005 2:55 p.m. Tstm Wind 65 kts. $25,000 


Arcadia  8/12/2005 3:11 p.m. Tstm Wind 52 kts. $0 


Oklahoma City  8/13/2005 4:22 p.m. Tstm Wind 56 kts. $1,000 


Oklahoma City  8/13/2005 4:24 p.m. Tstm Wind 52 kts. $0 


Oklahoma City  8/13/2005 4:32 p.m. Tstm Wind 61 kts. $0 


Oklahoma City  8/13/2005 4:33 p.m. Tstm Wind 64 kts. $0 


Oklahoma City  8/13/2005 4:34 p.m. Tstm Wind 56 kts. $1,000 


Oklahoma City  9/14/2005 1:10 a.m. Tstm Wind 57 kts. $0 


 (pwa)wiley Post Apt  5/9/2006 11:26 p.m. Tstm Wind 51 kts. $0 


(tik)tinker Afb  6/17/2006 1:00 a.m. Tstm Wind 52 kts. $0 


Oklahoma City  7/10/2006 2:30 p.m. Tstm Wind 56 kts. $20,000 


Bethany  8/14/2006 6:20 p.m. Tstm Wind 52 kts. $0 


Oklahoma City  8/14/2006 6:50 p.m. Tstm Wind 56 kts. $8,000 


Newalla  4/24/2007 13:43 p.m. Tstm Wind 56 kts. $0 


Oklahoma City  5/7/2007 1:50 a.m. Tstm Wind 52 kts. $20,000 


(tik)tinker Afb  5/7/2007 1:54 a.m. Tstm Wind 61 kts. $0 


Oklahoma City  5/30/2007 4:15 a.m. Tstm Wind 52 kts. $10,000 


Tinker Afb  6/10/2007 1:41 p.m. Tstm Wind 52 kts. $4,000 


Oklahoma City  7/9/2007 4:56 p.m. Tstm Wind 52 kts. $0 
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Table 6-1: High Wind Events in Oklahoma County between January 1, 2004 and August 31, 2010 


Description / Location Date Time Event Type 
Magnitude 


(knots) 
Prop 


Damage 


Oklahoma City  7/9/2007 5:05 p.m. Tstm Wind 52 kts. $6,000 


Bethany  8/19/2007 2:50 a.m. Tstm Wind 52 kts. $1,000 


The Village  8/24/2007 2:35 p.m. Tstm Wind 52 kts. $0 


Oklahoma City  8/24/2007 2:46 p.m. Tstm Wind 53 kts. $0 


Oklahoma City  8/24/2007 2:55 p.m. Tstm Wind 51 kts. $0 


Oklahoma City  8/24/2007 3:05 p.m. Tstm Wind 52 kts. $0 


Bethany  10/14/2007 7:57 p.m. Tstm Wind 56 kts. $10,000 


Oklahoma City  10/14/2007 7:58 p.m. Tstm Wind 56 kts. $5,000 


Oklahoma City  10/14/2007 8:12 p.m. Tstm Wind 52 kts. $0 


Edmond  5/1/2008 11:30 p.m. Tstm Wind 61 kts. $10,000 


(okc)will Rogers Apt  5/1/2008 11:31 p.m. Tstm Wind 64 kts. $0 


(pwa)wiley Post Apt  5/7/2008 4:10 p.m. Tstm Wind 50 kts. $0 


Nichols Hills  5/7/2008 4:12 p.m. Tstm Wind 61 kts. $5,000 


Nichols Hills  5/7/2008 4:30 p.m. Tstm Wind 51 kts. $0 


Oklahoma City  5/27/2008 12:52 a.m. Tstm Wind 51 kts. $0 


Edmond  5/27/2008 1:05 a.m. Tstm Wind 52 kts. $0 


Oklahoma City  5/27/2008 1:14 a.m. Tstm Wind 56 kts. $10,000 


(okc)will Rogers Apt  6/5/2008 8:42 p.m. Tstm Wind 53 kts. $0 


Nichols Hills  6/5/2008 8:55 p.m. Tstm Wind 51 kts. $0 


Nicoma Park  8/14/2008 7:50 p.m. Tstm Wind 52 kts. $0 


Warr Acres  8/29/2008 5:00 p.m. Tstm Wind 56 kts. $12,000 


Del City  11/5/2008 9:23 p.m. Tstm Wind 70 kts. $0 


Del City  12/27/2008 4:30 a.m. Tstm Wind 56 kts. $0 


(tik)tinker Afb  5/13/2009 9:29 p.m. Tstm Wind 56 kts. $0 


Harrah  6/30/2009 4:59 p.m. Tstm Wind 61 kts. $0 


The Village  7/8/2009 11:30 a.m. Tstm Wind 56 kts. $7,000 


Edmond  7/16/2009 3:35 p.m. Tstm Wind 56 kts. $7,000 


Forest Park  7/16/2009 3:47 p.m. Tstm Wind 56 kts. $5,000 


Midwest City  7/16/2009 4:00 p.m. Tstm Wind 61 kts. $12,000 


Midwest City  7/16/2009 4:02 p.m. Tstm Wind 61 kts. $7,000 


(tik)tinker Afb  7/16/2009 4:04 p.m. Tstm Wind 63 kts. $6,000 


Del City  7/16/2009 4:04 p.m. Tstm Wind 61 kts. $0 


Del City  7/16/2009 4:31 p.m. Tstm Wind 56 kts. $8,000 


Edmond  7/28/2009 7:55 p.m. Tstm Wind 56 kts. $7,000 


(tik)tinker Afb  7/28/2009 8:21 p.m. Tstm Wind 51 kts. $0 


Nicoma Park  8/5/2009 2:20 p.m. Tstm Wind 56 kts. $8,000 


Edmond  4/2/2010 5:26 a.m. Tstm Wind 52 kts. $0 


Oklahoma City  4/2/2010 5:33 a.m. Tstm Wind 56 kts. $4,000 
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Table 6-1: High Wind Events in Oklahoma County between January 1, 2004 and August 31, 2010 


Description / Location Date Time Event Type 
Magnitude 


(knots) 
Prop 


Damage 


(tik)tinker Afb  4/2/2010 5:47 a.m. Tstm Wind 55 kts. $0 


Harrah  4/2/2010 6:05 a.m. Tstm Wind 56 kts. $0 


Oklahoma City  5/16/2010 15:05 p.m. Tstm Wind 52 kts. $0 


The Village  5/16/2010 15:12 p.m. Tstm Wind 52 kts. $0 


(tik)tinker Afb  5/16/2010 15:30 p.m. Tstm Wind 50 kts. $0 


Oklahoma City  8/31/2010 15:55 p.m. Tstm Wind 52 kts. $2,000 


Edmond  9/2/2010 17:15 p.m. Tstm Wind 65 kts. $2,500,000 


(pwa)wiley Post Apt  9/2/2010 17:34 p.m. Tstm Wind 50 kts. $0 


Warr Acres  9/2/2010 17:35 p.m. Tstm Wind 52 kts. $0 


Property Damage Total $2,779,000 


6.2 Hazard Profile 


Typically there are two types of wind 


events, convective and non-convective. 


Generally, winds associated with 


thunderstorms are convective and winds 


caused by fronts or gradient winds are non-


convective. Wind speeds for these wind 


events can range from light breezes to 


sustained speeds of 80 to 100 mph and are 


different than the winds associated with 


tornadoes. 


The speed of onset of non-convective 


events, such as dust storms, is slower than 


that of convective events. Recognizable weather patterns are easily identified twenty-four to thirty-six 


hours in advance of large scale, non-convective storms. The National Weather Service (NWS) may issue 


a ‘High Wind Watch’ during this period. 


The duration of events can range from four hours to potentially two or three days, usually with evening 


lulls. These storms occur mainly during the late winter, early spring, and into the summer months, when 


pressure gradients are extreme and soils are bare. Storms worsen during the late morning and become 


most intense during the late afternoon, when atmospheric mixing is most pronounced. Large-scale 


extreme wind phenomena are experienced over every region of the United States and its territories. 


In addition, downdraft winds are from a strong thunderstorm downburst, which causes damaging winds 


on or near the ground, and can extend to as little as 2½ miles or extend over 100 miles. Downdraft wind 


speeds can be from 80 mph up to 168 mph, and occur quite suddenly as a thunderstorm cloud collapses. 


Strong Straight Line Winds 
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Table 6-1b - Wind: Beaufort wind scale 


Force 


Wind 


(Knots) 


WMO 


Classification 


Appearance of Wind Effects 


On the Water On Land  


0 
Less 


than 1 
Calm Sea surface smooth and mirror-like Calm, smoke rises vertically  


1 1-3 Light Air Scaly ripples, no foam crests 
Smoke drift indicates wind direction, still 


wind vanes 
 


2 4-6 Light Breeze Small wavelets, crests glassy, no breaking 
Wind felt on face, leaves rustle, vanes 


begin to move 
 


3 7-10 Gentle Breeze 
Large wavelets, crests begin to break, scattered 


whitecaps 


Leaves and small twigs constantly 


moving, light flags extended 
 


4 11-16 
Moderate 


Breeze 


Small waves 1-4 ft. becoming longer, numerous 


whitecaps 


Dust, leaves, and loose paper lifted, 


small tree branches move 
 


5 17-21 Fresh Breeze 
Moderate waves 4-8 ft taking longer form, many 


whitecaps, some spray 
Small trees in leaf begin to sway  


6 22-27 Strong Breeze 
Larger waves 8-13 ft, whitecaps common, more 


spray 


Larger tree branches moving, whistling 


in wires 
 


7 28-33 Near Gale 
Sea heaps up, waves 13-20 ft, white foam streaks 


off breakers 


Whole trees moving, resistance felt 


walking against wind 
 


8 34-40 Gale 


Moderately high (13-20 ft) waves of greater length, 


edges of crests begin to break into spindrift, foam 


blown in streaks 


Whole trees in motion, resistance felt 


walking against wind 
 


9 41-47 Strong Gale 
High waves (20 ft), sea begins to roll, dense streaks 


of foam, spray may reduce visibility 


Slight structural damage occurs, slate 


blows off roofs 
 


10 48-55 Storm 


Very high waves (20-30 ft) with overhanging crests, 


sea white with densely blown foam, heavy rolling, 


lowered visibility 


Seldom experienced on land, trees 


broken or uprooted, "considerable 


structural damage" 


 


11 56-63 Violent Storm 
Exceptionally high (30-45 ft) waves, foam patches 


cover sea, visibility more reduced 
   


12 64+ Hurricane 


Air filled with foam, waves over 45 ft, sea 


completely white with driving spray, visibility 


greatly reduced 
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Gust Front Storms with Rotation 


Gust Front Appearance 


 


Source: www.wikipedia.org 


The City of Oklahoma City has identified a high wind event wind speed of 34-40 mph is considered a 


minor severity.  A major severity is winds in excess of 55 mph or higher. 


6.2.1 Impact 


The entire Oklahoma City area is at risk from 


damaging winds. Winds are always part of severe 


storms such as thunderstorms, tornadoes, and 


blizzards but do not have to accompany a storm to be 


dangerous. Down-slope windstorms, straight-line 


winds, and microbursts can all cause death, injury, 


and property and crop damage. 


The resultant property damage and loss of life from 


windstorms is increasing due to a variety of factors. 


One factor is the upward trend of prefabricated or 


manufactured housing as this type of structure 


provides less resistance to wind than conventional 


construction. In addition, not all states have adopted 


uniform building codes making new and 


redevelopment construction facilities in these areas 


perhaps more susceptible to wind damage if not 


constructed properly. Furthermore, the deteriorating 


condition of older homes as well as the increased use 


of aluminum-clad mobile homes also contributes to 


increased vulnerabilities.  


Debris carried by extreme winds can directly 


contribute to loss of life and indirectly to the failure 


of protective building envelope components which 


consist of all surfaces that make up the barrier between the indoor and the outdoor environs (the walls, 


foundation, doors, windows, and roof). Upon impact, wind driven debris can rupture a building thereby 


damaging the structure and potentially exposing inhabitants to the event. 


6.2.2 Historical Events and Costs 


The National Climatic Data Center (NCDC) Storm Events Database classifies wind events as “High Wind 


or Thunderstorm Wind events. Since January 1, 1950, through September 30, 2010, in Oklahoma County 


there have been 357 significant wind events with wind speeds of 50 knots (57.5 mph)or greater.  



http://www.wikipedia.org/
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On July 24, 1995, a thunderstorm with sustained winds of 74 mph and wind gusts over 94 mph caused 


widespread damage to the Oklahoma City area. Power poles and trees were blown down throughout 


the City causing power outages to approximately 75,000 homes. Hundreds of commercial buildings and 


residential properties suffered damage to roofs and other parts of their structures from the high winds. 


Will Rogers World Airport and Wiley Post Airport suffered over $1,700,000 in damage. The Oklahoma 


City Fairgrounds received over $850,000 in damage to buildings and had over 200 trees twisted or 


uprooted. Estimates of damage to private property were in excess of $6,500,000 with cleanup costs 


estimated at another $2,000,000. 


On May 27 and 28, 2001, high wind events in excess of 90 mph, resulted in a federally declared disaster, 


FEMA-1384-DR-OK, with cleanup costs near $900,000 for the City. 


Another costly thunderstorm and severe wind event (wind speeds of 65 mph) involving property 


damage in Oklahoma City occurred on July 21, 2000, when approximately 50 windows were either 


cracked or blown out at Integris Baptist Hospital, and numerous doors were blown off their hinges. 


Large plate glass windows were blown out at Landmark Towers near Northwest 58th and Portland, and 


also in other buildings nearby. Evan's Furniture on South Portland Ave. was severely damaged by wind 


allowing rain to fall onto and ruin approximately 1700 pieces of furniture. The roof was peeled back at 


Henry Hudson's Pub on Northwest 58th, while at Citizens for Caring on Northeast 50th, the roof was 


peeled back, allowing rain to damage or destroy most of the interior. Numerous power poles were 


downed on Wilshire Blvd. just east of County Line Road. Approximately 75,000 customers were left 


without power. No direct injury results have been associated with this storm and the National Weather 


Service (NWS) estimated $2.3 million in damages. 


The period from January 1, 2004, through September 2010, has been used to document events which 


occurred after the initial HMP have been documented for this plan update. There were 96 


thunderstorms and high wind events over this 6.75-year period reported in Oklahoma County. These 


events resulted in $2.78 million in property damage. The most destructive wind event since the initial 


HMP was adopted occurred on September 2, 2010. The storm had wind speeds of 65 knots (75 mph). 


Widespread damage was reported between Council Road and MacArthur Avenue, and between NW 


150th and Hefner Road. Thousands of tree limbs were blown down. A roof at a nursing home was 


partially removed. A large portion of the roof at James L. Dennis Elementary school was also removed. 


Property damage estimates from this storm total $2.5 million. 


6.2.3 Vulnerable Populations and Facilities 


Oklahoma City is at risk from high winds because of the powerful thunderstorms that frequent the 


region and for windstorms and thunderstorms, there is no geographical preference within Oklahoma 


City.  


Various human activities place people at risk from high winds, notably recreation and aircraft 


operations. Most casualties from convective windstorms in the United States arise from such situations. 


Recreational boating accounts for many casualties in relatively modest windstorms, whereas most 
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commercial craft are unlikely to be affected by marginal convective wind events. In addition, given the 


high vulnerability of aircraft operations during takeoff and landing procedures, it does not take a 


particularly intense event from a meteorological standpoint to create many casualties. Commercial 


aircraft are less vulnerable than private aircraft, but their high occupancy means that rare events can 


have a large impact on casualty figures. 


Convective winds are a relatively common phenomenon, although most such events are not very 


intense. On the scale of the convective storm itself, peak outflow winds have short time and small space 


scales, reducing the threat to the public even when the peak winds become relatively strong. 


Building practices could be modified to make structures less vulnerable to low end convective 


windstorms, however, it may not be cost-effective to build ordinary structures to withstand the rare 


extreme events. 


Populations most vulnerable to high wind related deaths, injuries, and property damage are those 


residing in mobile homes and either deteriorating or poorly constructed homes.  


6.2.4 Primary Impacts 


The entire Oklahoma City area has significant exposure to high winds, and virtually all buildings in 


Oklahoma City are at risk. Typical structure damage includes building roof damage particularly to metal 


buildings, large retail buildings, schools and nursing homes. Downed power poles, trees and free 


standing signs are also common. 


6.2.5 Potential Secondary Impact 


Potential secondary impacts associated with high winds are often the result of key infrastructure and 


critical facility failures, which may lead to the following situations: 


 Indirect loss of life due to an inability to respond to secondary catastrophes, such as fires, due to 


debris blocking access ways, and possible damage to first responder facilities and equipment 


 Indirect loss of life due to an inability to provide adequate emergency medical aid 


 Release of hazardous materials with associated adverse environmental impacts due to damaged 


facilities 


 Losses due to interruption of access to transportation mechanisms (for example, export losses 


due to damages to distribution centers, railroad loading facilities, etc.) 


 Disruption of economic activity across the local area affected due to functional downtime due to 


resultant damages 


6.3 Mitigation Strategies 


Improved and consistent building codes have been recommended as a key measure to mitigate life and 


property losses associated with windstorms. Adoption, enforcement, and compliance with a unified 


building code would help ensure that construction standards needed to build structures resistant to the 


lateral loads and uplift forces of severe winds are in place. Improvements could be made to structural 
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cladding, shuttering systems, and materials that are resistant to the penetration of wind-blown debris 


and projectiles. In addition, minimize the incidence of windborne debris, by appropriately designing, 


manufacturing, and installing building features. 


6.4 Conclusion 


High Winds are capable of producing significant damages ranging from breaking twigs off trees to 


uprooting trees and even causing considerable structure damage: high winds are not the same as 


tornadoes. The duration of wind events can range from four hours to potentially two or three days, 


usually with evening lulls. As seen in storms in Oklahoma City, high winds are often accompanied by 


thunderstorms, tornadoes, blizzards, hail, and lightning. The City has in place a detailed EOP and 


warning sirens in the events of tornadoes. However, this preparedness also equips the City to deal with 


the aftermath of high wind events. The City is continually improving its ability to respond to such 


disasters. 
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Chapter 7 - Lightning and Hail 


7.1 Plan Update 


The HMC reviewed Chapter 7 and have determined 


no changes to Chapter 7 are needed, with the 


exception of updating the lightning and hail storm 


events in Oklahoma City since the 2006 HMP.  


Thunderstorms can occur anywhere in the world and 


at any time of the day. All thunderstorms produce 


lightning, hail and thunder. If atmospheric conditions 


are right, some have the potential to produce 


damaging straight-line winds, large hail, heavy rain, 


flooding, and even tornadoes. A thunderstorm is 


classified as severe when it contains any combination of hail greater than three quarters of an inch, wind 


gusts in excess of 58 mph, and/or lightning.   Cases involving either slow-moving thunderstorms or a 


series of storms, which move repeatedly across the same area (sometimes called train-echo storms) 


frequently result in flash flooding. Flood hazards in Oklahoma City are discussed in chapter 9. Tornado 


events which were discussed in chapter 5 are also often associated with severe thunderstorms. This 


chapter will discuss the hazards related to lightning and hail. As part of the plan update the plan profile 


describes hazard events which have taken place since the initial hazard mitigation plan (HMP). 


7.2 Lightning 


Lightning is a discharge of 


atmospheric electricity accompanied 


by a vivid flash of light and intense 


sound, called thunder. During 


thunderstorms, static electricity builds 


up in clouds. A positive charge builds 


in the upper part of the cloud, while a 


negative charge builds in the lower 


portion. When the difference 


between the charges becomes great 


enough, the charge jumps from one 


area to another, creating a lightning 


bolt. The majority of lightning bolts 


strike from one cloud to another but can also strike the ground. Thunder is the sound emitted by rapidly 


expanding gases along the channel of a lightning discharge. Over three-quarters of the electrical 


discharge associated with lightning is used in heating the gases in the atmosphere in and immediately 


around the visible channel. According to the Federal Emergency Management Agency (FEMA), 
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temperatures can rise to over 18,000 °F in microseconds, resulting in a violent pressure wave, composed 


of compression and rarefaction.  


7.2.1 Hazard Profile 


According to National Geographic, lightning strikes somewhere on the surface of the earth about 100 


times every second making it the most dangerous and frequently encountered weather hazard that 


people experience each year. At any given moment, nearly 1,800 thunderstorms are in progress over 


the surface of the earth. Thunderstorms have become the second most frequent natural killer in the 


United States, with an average of 73 people killed each year. Note: NOAA 10-year average for 2000-2009 


was 41.2 deaths from lightning per year and ranks third.  Heat ranks first and hurricanes rank second 


http://www.nws.noaa.gov/om/hazstats.shtml.  


7.2.1.1 Impact 


Lightning can occur anywhere in the Oklahoma City area.  Lightning is underrated, often deadly events 


experienced in nearly every region of the mainland United States where people and property are 


exposed to damage, injury, and loss of life. Everywhere they occur, lightning can be responsible for 


significant structural damage to buildings, and can result in wildfires, downed utility lines and trees, and 


flooding. Damage similar to that caused by tornadoes and other cyclonic windstorms can result from 


severe thunderstorm downbursts and microburst 


winds (see section 3.2 on High Winds). 


In regard to humans being struck by lightning, they 


often report a variety of long-term, debilitating 


symptoms, including memory loss, attention 


deficit, sleep disorders, numbness, dizziness, and 


stiffness in joints, irritability, fatigue, weakness, 


muscle spasms, depression, and an inability to sit 


for long periods at a time. 


A 1993 study by the National Oceanic and Atmospheric Administration (NOAA) reports that 


thunderstorm winds were responsible for 23 fatalities and associated lightning strikes caused 43 deaths. 


For the same year, damages from thunderstorms winds amounted to $348.7 million, while lightning 


caused $32.5 million in damage. Severe thunderstorms were involved in 327 Federal disaster 


declarations from 1975 to 1995. 


It is difficult determine just how extensive lightning can be. Recent storms monitored by New Mexico 


Tech, generated between 65 and 1062 lightning flashes per minute. Lightning flashes per storm in New 


Mexico average up to 435 flashes per minute. Additionally, lightning strikes the ground or objects once 


for every five to 10 cloud flashes.  


(Source:http://www.ghcc.msfc.nasa.gov/sport/publications/karen_conf_paper_2.pdf; 


http://ams.confex.com/ams/pdfpapers/103103.pdf)  



http://www.nws.noaa.gov/om/hazstats.shtml

http://www.ghcc.msfc.nasa.gov/sport/publications/karen_conf_paper_2.pdf

http://ams.confex.com/ams/pdfpapers/103103.pdf
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An average bolt of negative lightning carries a current of 30-to-50 kilo-amperes (kA), although some 


bolts can be up to 120kA, and transfers a charge of 500 mega-joules (enough to light a 100 watt light 


bulb for 2 months). A bolt of lightning can reach temperatures approaching 28,000 degrees Celsius 


(50,000 degrees Fahrenheit) in a split second. This is about five times hotter than the surface of the sun. 


According to the National Oceanic and Atmospheric Administration (NOAA), lightning is categorized by 


Lightning Activity Level (LAL).  This is a measurement which describes lightning activity.  The City of 


Oklahoma City Emergency Management has modified the LAL scale to also identify minor and major 


extent damage for lightning strikes.  Any lightning strike can vary to causing minor and/or major damage 


from the strike.  The City of Oklahoma City considers all lightning to have the capability to cause major 


damage, but also has identify in the scale below what is considered minor or major for lightning strikes 


in the City of Oklahoma City. 


Lightning Activity Level (LAL) 


 
Is a scale which describes lightning activity. Values are 


labeled 1-6:  


 
LAL 1 - 
Minor 


No thunderstorms 


LAL 2 - 
Minor  


Isolated thunderstorms. Light rain will 
occasionally reach the ground. Lightning is 
very infrequent, 1 to 5 cloud to ground strikes 
in a five minute period. 


LAL 3 - 
Major 


Widely scattered thunderstorms. Light to 
moderate rain will reach the ground. Lightning 
is infrequent, 6 to 10 cloud to ground strikes in 
a 5 minute period. 


LAL 4 - 
Major 


Scattered thunderstorms. Moderate rain is 
commonly produced Lightning is frequent, 11 
to 15 cloud to ground strikes in a 5 minute 
period. 


LAL 5 - 
Major 


Numerous thunderstorms. Rainfall is moderate 
to heavy. Lightning is frequent and intense, 
greater then 15 cloud to ground strikes in a 5 
minute period. 


LAL 6- 
Major 


Dry lightning (same as LAL 3 but without rain). 
This type of lightning has the potential for 
extreme fire activity and is normally 
highlighted in fire weather forecasts with a 
Red Flag Warning. 


 


 



http://en.wikipedia.org/wiki/Ampere

http://en.wikipedia.org/wiki/Joule

http://en.wikipedia.org/wiki/Watt

http://en.wikipedia.org/wiki/Temperature

http://en.wikipedia.org/wiki/Celsius

http://en.wikipedia.org/wiki/Fahrenheit

http://en.wikipedia.org/wiki/Sun
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7.2.1.2 Historical Events and Costs 


The National Climatic Data Center (NCDC) database reports that there were 63 lightning events from 


January 1, 1950, through September 30 2010 in the Oklahoma City area. Over a 10-year period from 


January 1, 1994, through December 31, 2003, 42 lightning events were reported in Oklahoma County, 


with a total of 2 deaths and 11 injuries and an estimated $4,649,000 of property damage. Furthermore, 


many lightning strikes go unreported, as the damage they cause is minor. By comparison over the 10-


year period beginning January 1, 2000 through December 31, 2009 there were 26 lightning events 


reported in Oklahoma County with a total of 11 injuries, no deaths and an estimated $4,268,000 in 


property damage (table 7-1). 


 Table 7-1: Lightning Events in Oklahoma County between 1/01/2000 and 12/31/2009 


Location or Description Date Time Deaths Injuries 
Property 
Damage 


Oklahoma City  4/30/2000 1:00 p.m. 0 0 $50,000 


Edmond  5/9/2000 4:00 a.m. 0 0 $10,000 


Edmond  5/9/2000 4:44 a.m. 0 0 $50,000 


Bethany  10/22/2000 11:20 p.m. 0 0 $30,000 


Oklahoma City  3/30/2001 6:00 p.m. 0 0 $500,000 


Oklahoma City  8/25/2001 8:30 p.m. 0 0 $1,500,000 


Oklahoma City  8/25/2001 10:20 p.m. 0 0 $50,000 


Oklahoma City  8/25/2001 10:32 p.m. 0 0 $50,000 


Arcadia Lake  9/3/2001 5:30 p.m. 0 1 $0 


Oklahoma City  9/20/2001 4:00 a.m. 0 0 $0 


Oklahoma City  9/20/2001 4:00 a.m. 0 0 $5,000 


Oklahoma City  9/20/2001 5:45 a.m. 0 0 $0 


Oklahoma City  4/7/2002 1:00 p.m. 0 0 $1,000 


Oklahoma City  5/17/2002 2:20 a.m. 0 0 $5,000 


Oklahoma City  6/4/2002 7:30 p.m. 0 0 $25,000 


Oklahoma City  7/24/2002 2:28 p.m. 0 0 $75,000 


Edmond  8/13/2002 2:30 a.m. 0 0 $1,000 


Edmond  8/13/2002 4:30 a.m. 0 0 $50,000 


Tinker Afb  8/13/2002 4:30 a.m. 0 0 $75,000 


Oklahoma City  8/23/2002 11:40 p.m. 0 0 $30,000 


Oklahoma City  3/12/2003 8:40 p.m. 0 0 $10,000 


Oklahoma City  8/28/2004 2:45 a.m. 0 0 $250,000 


The Vlg  8/12/2005 3:00 p.m. 0 0 $1,000 


(okc)will Rogers Apt  7/27/2006 7:02 p.m. 0 7 $0 


Oklahoma City  6/17/2008 7:30 a.m. 0 0 $1,500,000 


Midwest City  5/13/2009 21:30 p.m. 0 0 $0 


TOTALS: 0 8 $4,268,000 



http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~403281

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~403409

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~403410

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~404110

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~438094

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~439417

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~439433

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~439434

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~439444

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~439638

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~439639

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~439642

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~472421

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~472821

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~472927

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~473167

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~473226

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~473228

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~473229

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~473299

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~510792

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~551729

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~591544

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~634118

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~730962

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~763014
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Figure 7-2: Lightning Casualties in the U.S. 2000 - 2009 


According to the NCDC database, there were two storms occurring in this period which resulted in 


estimated property damages of $1.5 million.  Both events were described as residential structure fires. 


The Oklahoma City Fire Department reports that lightning is responsible for numerous home fires in 


Oklahoma City each year. A search of the City of Oklahoma City’s insurance claims for City owned 


facilities exhibits less than $7,500 of claimed damages regarding fires. 


7.2.1.3 Vulnerable Population and Facilities 


According to the National Weather Service and as shown in figure 7-2, the most common dangerous 


activities associated with lightning strikes from 2000 through 2009 are: 1) Work or play in open fields, 2) 


Swimming, boating, and fishing, 3) Taking shelter under trees, 4) Playing golf, 5) Working on heavy farm 


or road equipment 6) Talking on the telephone, and 7) being in close proximity to radios and antennas.12 


Anyone out-of-doors 


during a thunderstorm 


is exposed and at risk of 


injury from lightning. 


More people are killed 


by lightning strikes 


while participating in 


some form of 


recreation than any 


other activity. 


Oklahoma is vulnerable 


to frequent 


thunderstorms and 


convective weather 


patterns, and therefore 


injury or damage from lightning is a constant and widespread risk during the thunderstorm season. 


7.2.1.4 Estimated Losses 


The United States government’s official figures describe losses at some $35 million annually. Accurate 


information is elusive, however on-going research suggests realistic lightning costs and losses may reach 


$4-5 billion per year. 


According to the Journal of Hazardous Materials, looking specifically at storage and processing activities, 


lightning accounts for 61 percent of the accidents initiated by natural events nationally. In North 


America, 16 out of 20 accidents involving petroleum products storage tanks were due to lightning 


strikes. In addition, NOAA reports that lightning costs about $2 billion annually in airline operating costs 


                                                             
12 NOAA’s National Weather Service, Office of Climate, Water, and Weather Services, Natural Hazard Statistics, 
http://www.nws.noaa.gov/om/hazstats.shtml#, accessed January 5, 2011. 
 



http://www.nws.noaa.gov/om/hazstats.shtml
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and passenger delays. Furthermore, reportedly some thirty percent of all annual power outages are 


lightning-related with total costs approaching one billion dollars. 


Based on information from the NCDC database, Oklahoma City has had $4,126,000 worth of damage 


from lightning over the period from January 1, 2000, through December 31, 2009. This total was taken 


from the damage occurring from 19 lightning events, which includes two estimates of $1.5 million each 


and four estimates of zero dollars. Based on this period, the NCDC data indicates that the average 


annual cost of damages from lightning in Oklahoma City is approximately $412,600 per year.   


7.2.2 Risk Assessment 


According to research by NOAA there were 412 deaths caused by lightning in the United States from 


2000 to 2009. Four of the 412 deaths occurred in Oklahoma. Oklahoma ranked 30th in the number of 


deaths by lightning and 29th by rate of death.  There were no deaths reported in Oklahoma City due to 


lightning. 


A closer examination of lightning strike data reveals that many other factors influence the risk of being 


struck and indicate that it is more a function of one’s behavior, activities, and geographic location that 


make certain categories of people, such as golfers that choose to keep playing during lightning events, 


more at risk than others. Less at risk are those that seek shelter at the first indication of an approaching 


storm. A major limitation in calculating the chance of being struck by lightning is that there is no 


accurate compilation of data regarding people that are struck by lightning and survive each year. 


Similarly, calculating the odds of buildings being struck by lighting is also difficult due to the same type 


of factors mentioned for calculating odds for people being struck, such as geographic location, building 


construction materials, the existence of a lightning rod, and others. Research indicates that buildings 


that may be more susceptible to lighting strikes are those that are taller or have chimneys or metal 


roofs. 


In terms of structures, one method of estimating risk relates to collection area. For example, if one knew 


the number of average annual lightning flashes per square mile and the collection area of a building 


(footprint), one could calculate the chance that building would be struck. 


Therefore, calculating the odds of whether an individual or a building is going to be struck by lightning is 


very difficult as a different chance exists for each and the majority of the risk associated with being 


struck by lightning can be relatively easily mitigated through proper precautions and measures. 


However, according to the National Lightning Safety Institute, given the population in the United States 


of 280 million and an average of 1,000 victims a year; the odds of being struck by lightning are 1 in 


280,00013. 


7.2.3 Mitigation Strategies 


                                                             
13 National Lightning Safety Institute, http://www.lightningsafety.com/nlsi_pls/probability.html, accessed January 
7, 2011.  
 



http://www.lightningsafety.com/nlsi_pls/probability.html
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Educational programs warning residents of the dangers of lighting are effective techniques to reduce the 


number of deaths and injuries from lighting each year as a number of such instances is preventable. 


Surge Protectors and Lightning Protection: Surge protection can be installed on critical electronic 


equipment. Lightning protection devices and methods, such as lightning rods and grounding, can be 


installed on a community’s communications infrastructure and other critical facilities. 


7.3 Hail 


Hail is a type of precipitation formed by the accumulation of liquid droplets that freeze in the upper 


atmosphere. When updrafts are very strong, the growing ice pellets can be suspended for long periods, 


allowing them to grow larger. The size of hailstones is a direct function of the severity and size of the 


storm. High velocity updraft winds keep hail in suspension in thunderclouds. The greater the intensity of 


heating at the Earth’s surface, the stronger the updraft will be. Eventually some may become too large 


for a given updraft and begin to fall as hail. Diameters are typically 0.2 to 0.4 inches, although a 5.5-inch 


hailstone has been recorded. 


Hailstorms have been observed in practically every location east of the Rocky Mountains in the United 


States and numerous locations in the western states and are responsible for more monetary loss than 


any other type of thunderstorm-spawned severe weather event. 


7.3.1 Hazard Profile 


Hail usually occurs during severe thunderstorms, which also produce frequent lightning, flooding, and 


strong winds, with the potential of tornadoes. Hail causes an estimated $1 billion in damages to crops 


and property each year in the United States. 


As with most natural disaster occurrences, some areas are more prone to more frequent hailstorms in 


addition to certain areas being more prone to severe hailstorms. A severe classification is one in which 


the resulting storm produces damaging hail. Damaging hail is generally defined as hail with a diameter of 


1-inch or more: According to the National Weather Services (NWS) Blue Print for Safety website, 


Oklahoma City has a severe classification and is prone to hail. 


7.3.1.1 Impact 


Hail storms can occur anywhere in the Oklahoma City area.  In an average year in the United States, hail 


causes more than $1.6 billion worth of damage to residential roofs making it one of the most costly 


natural disasters. In addition, about two percent (2 percent) of crop production is damaged by hail 


events each year, and in the Great Plains States it has sometimes reached twenty percent (20 percent). 


The size of hail ranges from smaller than a pea to as large as a softball and can be very destructive to 


buildings, vehicles, and crops. Even small hail can cause significant damage to young and tender plants. 


Hail usually lasts an average of 10 to 20 minutes but may last much longer in some storms. Hail causes 


$1 billion in damage to crops and property each year in the U.S. The costliest hail storm in the United 


States was in Denver in July 1990 with damage of $625 million. 
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7.3.1.2 Historical Events and Costs 


The initial HMP reported that there were 618 hail events in Oklahoma County from January 1, 1950, 


through April 30, 2004. Between May 2004 and September 30, 2009 there have been 335 hail events 


over this 5.4-year period. Furthermore, 105 of these events had hail equal to or greater than 1.0-inch in 


diameter and thereby classified as damaging hail. Because multiple hail events may be recorded for the 


same storm system it should be noted that the 335 storm events recorded during this 5.4 year time 


period occurred on 45 separate days.  For example, 32 hail events were recorded for a wide spread 


thunderstorm system that struck Oklahoma County on May 16, 2010.  


At the time of the initial HMP the most 


damaging hail event recorded occurred on 


April 21, 2004 (see adjacent picture), and was 


reported at the time as the costliest hail 


event for Oklahoma City when hail up to the 


size of a baseball, produced an estimated 


$75-100 million in damages. The City’s 


buildings received minor damages such as 


the Lake Hefner Golf Course clubhouse and 


various outlying buildings and the Lincoln 


Park Golf Course buildings with approximately $60,000 and under $100,000 in damages, respectively. 


That storm event was surpassed on May 16, 2010 when a long-lived super cell formed over Major 


County and moved southeast into the Oklahoma City metropolitan area causing widespread and 


significant damage. Numerous vehicles were heavily damaged or even totaled by the large amounts of 


damaging hail. Numerous buildings suffered roof, window and structural damage, and trees and 


vegetation were shredded by the large hail. Hail drifts reached several feet deep over some areas, and a 


few locations reported hail still on the ground more than 12 hours later. Estimates place the monetary 


losses in excess of $500 million. Table 7-3 identifies the hail events which occurred in Oklahoma City 


between May 2004 and May 16, 2010. 


Table 7-3: Hail Events in the City of Oklahoma City 5/01/2004 – 5/16/2010 


Location Date Time Magnitude Death Injuries 
Property 
Damage 


Oklahoma City  5/13/2004 12:22 p.m. 0.88 in. 0 0 0 


Will Rogers Apt  5/13/2004 12:40 p.m. 0.88 in. 0 0 0 


Oklahoma City  5/24/2004 12:23 a.m. 1.25 in. 0 0 0 


Oklahoma City  6/2/2004 1:45 p.m. 1.25 in. 0 0 0 


Oklahoma City  11/10/2004 4:10 p.m. 0.75 in. 0 0 0 


Oklahoma City  11/10/2004 4:27 p.m. 1.25 in. 0 0 0 


Oklahoma City  6/4/2005 6:17 p.m. 0.88 in. 0 0 0 


Oklahoma City  4/1/2006 9:29 p.m. 0.88 in. 0 0 0 



http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~550883

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~550885

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~550944

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~551188

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~551786

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~551787

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~590904

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~633358
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Location Date Time Magnitude Death Injuries 
Property 
Damage 


Oklahoma City  5/7/2007 1:33 a.m. 1.00 in. 0 0 0 


Oklahoma City  6/14/2007 16:20 p.m. 0.75 in. 0 0 0 


Oklahoma City  7/10/2007 5:24 a.m. 0.75 in. 0 0 0 


Oklahoma City  10/14/2007 20:15 p.m. 0.75 in. 0 0 0 


Oklahoma City  10/17/2007 11:34 a.m. 1.00 in. 0 0 0 


Oklahoma City  10/17/2007 15:14 p.m. 0.75 in. 0 0 0 


Oklahoma City  3/31/2008 11:42 a.m. 0.88 in. 0 0 0 


Oklahoma City  4/3/2008 13:15 p.m. 0.88 in. 0 0 0 


Tinker AFB  5/1/2008 17:48 p.m. 1.00 in. 0 0 0 


Oklahoma City  5/1/2008 17:52 p.m. 1.00 in. 0 0 $100,000 


Tinker AFB  5/1/2008 17:59 p.m. 1.75 in. 0 0 0 


Oklahoma City  5/1/2008 23:52 p.m. 0.75 in. 0 0 0 


Oklahoma City  6/13/2008 21:24 p.m. 0.88 in. 0 0 0 


Oklahoma City  6/13/2008 21:26 p.m. 1.00 in. 0 0 0 


Oklahoma City  6/13/2008 21:35 p.m. 1.50 in. 0 0 0 


Oklahoma City  6/13/2008 21:36 p.m. 1.75 in. 0 0 0 


Oklahoma City  6/13/2008 21:43 p.m. 2.75 in. 0 0 0 


Oklahoma City  5/15/2009 21:29 p.m. 1.00 in. 0 0 0 


Oklahoma City  5/23/2009 18:27 p.m. 0.88 in. 0 0 0 


Oklahoma City  7/16/2009 15:54 p.m. 1.00 in. 0 0 0 


Will Rogers Apt  8/5/2009 21:50 p.m. 1.00 in. 0 0 0 


Oklahoma City  5/16/2010 14:58 p.m. 4.25 in. 0 0 $500.000,000* 


*Unofficial Estimate       


Figure 7-4: U.S. Hail Reports – 2010 


 
 



http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~675931

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676274

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676554

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676779

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676794

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676807

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~729599

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~729704

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~730048

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~730050

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~730052

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~730095

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~730860

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~730861

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~730863

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~730864

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~730869

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~762026

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~763405

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~778014

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~781602
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7.3.1.3 Vulnerable Population and Facilities 


 As depicted in figure 7-4, hailstorms occur in every state on the mainland United States, but most 


frequently in the middle area of the Great Plains during the late spring and early summer when the jet 


stream migrates northward.  


These peak periods for hailstorms coincide with the Midwest’s most critical agricultural seasons for 


wheat, corn, barley, oats and rye, tobacco, and fruit trees. Long-stemmed vegetation is especially 


vulnerable to damage by hail impacts and winds. Severe hailstorms also cause considerable damage to 


buildings and automobiles, but rarely result in loss of life. However, vulnerable populations generally 


include individuals caught unprotected during damaging hail events such as those participating in 


outdoor recreation. 


 In the event of a severe hailstorm producing large hail, the potential exists for great damage to 


facilities. Large hail has enough force to destroy roof shingles, break glass, and in severe instance, 


penetrate roofs (especially one’s where the integrity of the covering material has been weakened such 


as rotting wood). 


7.3.1.4 Estimated Losses 


The May 16, 2010 hailstorm in Oklahoma City was one of the worst in recent history. Estimates of 


expected payouts by insurance companies ranged between seventy-five to one hundred million dollars 


due to damage to homes and cars. One fatality was reported when an individual lost control of their car 


due to the severe storm. 


In the event of damaging hail, the City of Oklahoma City would be primarily responsible for paying out 


their deductibles for facilities that incur damage. However, since it is difficult to determine the extent of 


the damages from these events and the actual number of buildings that could potentially be damaged 


during an event, estimated losses could be based on previous insurance claims filed by the City. 


7.3.2 Risk Assessment 


7.3.2.1 Primary impact 


Oklahoma City has significant exposure to hailstorms, and virtually all buildings and crops in the city are 


at risk. However, in order to refine this statement, one could calculate the risk based on past 


occurrences. For example, if one knew the average area that experiences hail per square mile and the 


collection area of a building (footprint), one could calculate the chance that the building would be 


struck. However, adequate information is not available regarding the extent of historical damages in 


terms of affected area. 
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Table 7-3a - Hail: NWS/TORRO Hail Scale 


Combined NOAA/TORRO Hailstorm Intensity Scales 


Size Code 
Intensity 


Category 


Typical Hail 


Diameter 


(inches) 


Approximate 


Size 
Typical Damage Impacts 


H0 Hard Hail up to 0.33 Pea No damage 


H1 Potentially 


Damaging 


0.33-0.60 Marble or 


Mothball 


Slight damage to plants, crops 


H2 Potentially 


Damaging 


0.60-0.80 Dime or grape Significant damage to fruit, crops, 


vegetation 


H3 Severe 0.80-1.20 Nickel to 


Quarter 


Severe damage to fruit and crops, 


damage to glass and plastic 


structures, paint and wood scored 


H4 Severe 1.2-1.6 Half Dollar to 


Ping Pong Ball 


Widespread glass damage, vehicle 


bodywork damage 


H5 Destructive 1.6-2.0 Silver dollar to 


Golf Ball 


Wholesale destruction of glass, 


damage to tiled roofs, significant risk 


of injuries 


H6 Destructive 2.0-2.4 Lime or Egg Aircraft bodywork dented, brick walls 


pitted 


H7 Very 


destructive 


2.4-3.0 Tennis ball Severe roof damage, risk of serious 


injuries 


H8 Very 


destructive 


3.0-3.5 Baseball to 


Orange 


Severe damage to aircraft bodywork 


H9 Super 


Hailstorms 


3.5-4.0 Grapefruit Extensive structural damage. Risk of 


severe or even fatal injuries to 


persons caught in the open 


H10 Super 


Hailstorms 


4+ Softball and up Extensive structural damage. Risk of 


severe or even fatal injuries to 


persons caught in the open 


 


Sources: www.noaa.gov and www.torro.org 


The City of Oklahoma City has identified a hail storm of H1 is considered a minor severity.  A major 


severity is H9 and above. 



http://www.noaa.gov/

http://www.torro.org/
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7.3.2.2 Potential Secondary Impact 


Potential secondary impacts associated with lightning and hail are often the result of key infrastructure 


and critical facility failures, which may lead to the following situations: 


 Indirect loss of life due to secondary catastrophes, such as fires and power outages caused by 


lightning strikes 


 Release of hazardous materials with associated adverse environmental impacts due to damaged 


facilities as a result of fires or improper failsafe mechanisms during power surges 


 Disruption of future economic earning potentials from individuals who are struck and 


experience adverse conditions 


In addition, lightning and hail events have been known to be accompanied with other hazards such as 


the tornadoes as shown on May 8 and 9, 2003, and can also be accompanied by other hazards such as 


flooding and high winds. 


7.3.3 Mitigation Strategies 


The following are some recommended strategies to reduce hail damage to residential structures.  


 Roof Covering: Use a roof covering that has rating of Class 3 or 4 when tested in accordance 


with UL 2218 or FM 4473. Be sure to look for the class rating on the product label because 


impact-resistant products often do not look any different than other comparable untested 


products.  


 Roof slope: Use roof slopes of 6:12 (27 degrees) and greater. Particularly for new construction, 


the use of higher roof slopes (6:12 and greater) greatly enhances roof-system resistance to 


impacts from hail.  


 Roof sheathing: Use 5/8 inch plywood roof sheathing supported by framing (trusses or rafters) 


spaced no more than 24 inches on center.  


 Reroofing: When reroofing, remove the existing roof covering before installing a new roof 


covering.  


7.4 Conclusions 


Lightning and hail can impact all areas of Oklahoma City. Lightning is an underrated killer and while in 


the last 10 years Oklahoma City has not seen any deaths and only eight injuries it is still a serious threat 


due to the frequency of storms experienced and care should be taken to avoid exposure during thunder 


storm events.  Also, the City has experienced relatively minor damages from lightning in the past and 


through proper mitigation with installation of lighting protection systems can expect similar damages. 


Hail usually occurs during severe thunderstorms and impacts all areas of Oklahoma City. Hail can 


produce devastating damage, as shown in the May 16, 2010 storm which produced an estimated $500 


million in damages. According to historical research, there have been 219 hail events in Oklahoma 


County over the last 10 years and 138 of these events were classified as damaging hail. Generally these 
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hail storms are fairly localized and the property damage is minimal. However, The Oklahoma City 


metropolitan area has experienced two major hail storms in this 10 year period which together resulted 


in excess of $600 million in damages evidencing that hail storms cannot be taken for granted. Without 


proper mitigating action the City can expect similar damages to occur in the future. 
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Chapter 8 - Winter Storms 


8.1 Plan Update 


The HMC reviewed Chapter 8 and 


have determined no changes to 


Chapter 8 are needed, with the 


exception of updating the winter 


storm events in Oklahoma City since 


the 2006 HMP.  A winter storm can 


range from moderate snow over a few 


hours to blizzard conditions with high 


winds, freezing rain or sleet, heavy 


snowfall with blinding wind-driven 


snow and extremely cold 


temperatures that last several days. Some winter storms may be large enough to affect several states 


while others may affect only a single community. Since the initial hazard mitigation plan (HMP) was 


prepared in 2004 the NCDC database lists an additional 21 winter storms affecting the Oklahoma City 


metropolitan area between May 1, 2004 and September 30 2010.  The most significant of these events 


occurred on December 24, 2009. Property damage from this event has been estimated to have 


exceeded $18 million and resulted in nine deaths across the state. This event and others are profiled in 


Section 4.2.3.Hazard Identification. 


8.2 Hazard Profile 


All winter storms are accompanied by cold temperatures and blowing snow, which can severely reduce 


visibility. A severe winter storm is one that drops 4 or more inches of snow during a 12–hour period, or 6 


or more inches during a 24-hour span. An ice storm occurs when freezing rain falls from clouds and 


freezes immediately on impact. All winter storms make driving and walking extremely hazardous. The 


aftermath of a winter storm can impact a community or region for days, weeks, and even months. Storm 


effects such as extreme cold, flooding, and snow accumulation can cause hazardous conditions and 


hidden problems for people in the affected area.  


People can become stranded 


on the road or trapped at 


home, without utilities or 


other services. Residents, 


travelers, and livestock may 


become isolated or stranded 


without adequate food, 


water, and fuel supplies. In 


addition, the conditions may overwhelm the capabilities of a local jurisdiction that adequately equipped 



javascript:void(0);
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to handle winter storms. Winter storms are considered deceptive killers as they indirectly cause 


transportation accidents, and injury and death resulting from exhaustion, overexertion, hypothermia 


and frostbite from wind chill, and asphyxiation. Furthermore, house fires occur more frequently in the 


winter due to lack of proper safety precautions. 


8.2.1 Impact 


The entire Oklahoma City area can be impacted by a winter storm.  Everyone is potentially at risk during 


winter storms. The actual threat depends on the specific situation. Health implications from cold include 


frostbite, hypothermia, and wind chill. The National Weather Service (NWS) reports the following 


breakdown of incidents related to severe winter storms: 


Related to ice and snow:  


 About 70 % occur in automobiles. 


 About 25 % are people caught out in the storm.  


 Majority are males over 40 years old.  


Related to exposure to cold:  


 50 % are people over 60 years old.  


 Over 75 % are males.  


 About 20 % occur in the home. 


Oklahoma City experiences significant severe weather during the winter months. Oklahoma City is 


vulnerable to ice storms produced by warm, moist air from the Gulf of Mexico colliding with Arctic air 


from Canada. Many storms occur with snow and ice that cause widespread damage or significant impact 


on the City’s ability to perform normally. This area is affected periodically by heavy snow and ice that 


cause damage to the City. Trees and power lines can fall due to the weight of ice and snow causing 


damage to their surroundings as well as blocking streets. Icy roads cause accident rates to increase 


(resultant on road conditions and the unfamiliarity of winter driving for drivers) and also impair the 


ability for emergency vehicles to respond which can result in a higher loss of life. 


Winter storms cause great inconvenience, injuries, and deaths. Everyone is affected by the loss of 


mobility. Streets and highways are slick and hazardous and even walking from house to car can be 


dangerous. Public transportation is often blocked, and commuters or travelers can easily become 


stranded and families separated. Above-ground electrical and telephone lines and tree limbs are often 


coated with a heavy buildup of accumulating ice, and can break when stressed by sufficient weight. 


Falling trees also often down power lines. When electrical lines are damaged, other utilities such as 


natural gas, water and sewer systems can become inoperable. 


Physical damage to homes and facilities can occur from high winds, snow and ice accumulation, and hail. 


Even small accumulations of snow can wreak havoc on transportation systems, if there is a lack of snow 


clearing equipment and drivers on the roads are inexperienced. Winter storms are often deceptive 


killers, because most deaths are indirectly related to the storm. The cold temperatures that accompany 
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winter storms cause their own secondary hazards. House fires occur more frequently in winter due to 


lack of proper safety precautions when using alternate heating sources (unattended fires, disposal of hot 


ashes, improperly placed space heaters, and so on). Fires during winter storms also present a greater 


danger because water supplies may freeze and impede firefighting efforts. 


8.2.2 Measurements 


An important measurement for human and animal protection is wind chill. The wind chill temperature is 


how cold people and animals feel when outside. Wind chill is based on the rate of heat loss from 


exposed skin caused by wind and cold. As the wind increases, it draws heat from the body, driving down 


skin temperature and eventually the internal body temperature. Therefore, the wind makes it feel much 


colder. If the temperature is 0 degrees Fahrenheit and the wind is blowing at 15 mph, the wind chill is -


19 degrees Fahrenheit. At this wind chill temperature, exposed skin can freeze in 30 minutes. 


The National Weather Service (NWS) implemented a replacement Wind Chill Temperature (WCT) index 


beginning in the 2001/2002 winter season. The reason for the change was to improve upon the WCT 


Index used by the NWS and the Meteorological Services of Canada (MSC, the Canadian equivalent of the 


NWS), which was based on the 1945 Siple and Passel Index. Figure 8-1 shows the Wind Chill Chart based 


on the newer Wind Chill Index. 


The Wind Chill temperature is simply a measure of how cold the wind makes real air temperature feel to 


the human body.  Since wind can dramatically accelerate heat loss from the body, a blustery 30° day 


would feel just as cold as a calm day with 0° temperatures.  The index was created in 1870, and on 


November 1, 2001, the National Weather Service released a more scientifically accurate equation, which 


we use today.  Below is a chart for calculating wind chill.  (Please note that it is not applicable in calm 


winds or when the temperature is over 50°.) 


The City of Oklahoma City has identified a wind chill factor of 30 minutes exposure in 30 degree weather 


is considered a minor (frostbite) severity.  A major severity is 5 minutes exposure in -10 degree weather 


or above. 
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Figure 8-1: NOAA Wind Chill Chart 


 


The NWS will issue advisories for potential severe winter storms as follows.  


 Winter Storm Watch: There is the potential for severe winter weather developing within the 


next day or so. The storm has not yet arrived, but if it does, it might include heavy snow, 


blizzards, freezing rain, ice, and sleet.  


 Winter Storm Warning: There is severe winter weather occurring or imminent.  


 Blizzard Warning- Snow and strong winds will combine to produce a blinding snow (near zero 


visibility), deep drifts, and life-threatening wind chill.  


 Winter Weather Advisory: Winter weather conditions are expected to cause significant 


inconveniences and may be hazardous. If caution is exercised, these situations should not 


become life- threatening. The greatest hazard is often to motorists.  


 Frost/Freeze Warning: Below freezing temperatures are expected and may cause significant 


damage to plants, crops, or fruit trees. In areas unaccustomed to freezing temperatures, people 


who have homes without heat need to take added precautions.  


8.2.3 Historical Events and Costs 


The 2006 HMP identified 28 snow and ice events from November 25, 1993, through April 30, 2004, that 


had some effect on Oklahoma County as reported by the NCDC. Snow and ice events include the 


following: 1) ice; 2) heavy snow; 3) freezing drizzle; 4) freezing rain and sleet; 5) heavy snow and ice; 6) 
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freezing rain; 7) ice storm; and 8) winter storm. Between May 1, 2004 and September 30, 2010 an 


additional 21 winter storm events have been recorded as shown in table 8-2 below. 


Table 8-2: Winter Storm Events in Oklahoma County between 5/01/2004 and 9/30/2010 


Description Date Type 


40 OKZ004>029 - 033>035  1/4/2005 Winter Storm 


74 OKZ018>020 - 024>030 - 040  2/17/2006 Winter Weather 


100 OKZ023 - 025>032 - 038>042 - 044>045 - 047 - 050  11/29/2006 Winter Storm 


101 OKZ023 - 025>032 - 038>042 - 044>045 - 047 - 050  11/29/2006 Winter Weather 


104 OKZ019 - 025 - 027  1/12/2007 Cold/wind Chill 


150 OKZ008 - 013 - 019 - 025>026 - 028>029 - 040  12/22/2007 Winter Weather 


149 OKZ008 - 013 - 019 - 025>026 - 028>029 - 040  12/22/2007 Heavy Snow 


152 OKZ007 - 010 - 021 - 025 - 027 - 036  2/20/2008 Winter Weather 


225 OKZ023 - 025 - 036 - 044  12/16/2008 Winter Weather 


227 OKZ004 - 010>012 - 018>020 - 023>032 - 035>036 - 038>043 - 
045  


1/26/2009 Winter Storm 


228 OKZ004 - 010>012 - 018>020 - 023>032 - 035>036 - 038>043 - 
045  


1/26/2009 Winter Weather 


284 OKZ018>020 - 025 - 030 - 037 - 044  12/24/2009 Blizzard 


285 OKZ023>025 - 027  1/6/2010 Winter Weather 


287 OKZ009 - 015 - 017 - 025 - 030 - 031  1/28/2010 Winter Storm 


286 OKZ009 - 015 - 017 - 025 - 030 - 031  1/28/2010 Ice Storm 


289 OKZ007 - 012>013 - 018>020 - 024>032 - 040>043 - 046  1/29/2010 Winter Weather 


288 OKZ007 - 012>013 - 018>020 - 024>032 - 040>043 - 046  1/29/2010 Heavy Snow 


290 OKZ025  2/8/2010 Winter Storm 


291 OKZ024 - 025  2/14/2010 Winter Weather 


292 OKZ017 - 023>026 - 032 - 034>038 - 040 - 042  3/20/2010 Winter Storm 


293 OKZ017 - 023>026 - 032 - 034>038 - 040 - 042  3/20/2010 Winter Weather 


Most of these events were wide spread affecting multiple counties. Property damage estimates are 


generally unavailable from the NCDC and when given include multiple counties. The following narrative 


describes the more significant events effecting Oklahoma City and its metropolitan area.   


On January 28, 2010 a major winter storm impacted much of Oklahoma. While the storm produced a 


variety of wintry precipitation, its most significant impacts came with an extended period of heavy 


freezing rain across southern parts of central Oklahoma. Significant icing on trees and power lines 


resulted in widespread damage to trees and power lines. The day before the winter storm was unusually 


warm for a January day in Oklahoma, with the high temperature at Oklahoma City at 65 degrees, which 


was 17 degrees above normal. In total, the large storm system resulted in over 900 slip-and-fall 


accidents. Almost 90 accidents were reported, with over 200 non-life threatening injuries with the 


accidents. Almost 180,000 homes and businesses were without power at the peak of the storm, several 


of which (mainly in SW Oklahoma) were without power for almost a week. The initial damage estimates 


placed the monetary value for the damage well into the millions of dollars. 



http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~590355

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~633062

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~634422

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~634421

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~675492

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676923

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676924

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~729299

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~731356

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~747918

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~747918

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~747868

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~747868

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~790209

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~793275

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~792924

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~792911

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~793234

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~793219

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~794251

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~794902

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~796017

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~796046
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On December 24, 2009 a powerful winter storm developed over parts of the Southern Plains, resulting 


in one of the most widespread and damaging blizzards to affect Oklahoma in decades. Snowfall 


accumulated from seven to eleven inches over of much of Oklahoma City, with isolated totals over a 


foot. A record 13.5 inches was measured Will Rogers World Airport. Frequent wind gusts of 50 to 60+ 


mph caused considerable blowing and drifting snow, and greatly reducing visibilities. Numerous 


accidents were reported, especially given the high volume of traffic the day before Christmas. A large 


50+ car accident was reported near Midwest City, which resulted in several injuries. Most area roadways 


were shut down for the day into Christmas morning, which included all interstates in and around the 


Oklahoma City metro area, and almost of all of Interstate 44. Thousands of people were stranded in 


their cars for several hours, and many abandoned their vehicles, littering the roads and highways making 


snow removal more difficult and roads slow to reopen. The strong winds, combined with the below 


freezing temperatures, allowed for wind chill temperatures to drop to near zero making it even more 


dangerous for people that were abandoning their vehicles. Total damage from the blizzard exceeded 


$18 million across Oklahoma. Unfortunately, nine people lost their lives, either in weather-related traffic 


accidents, or being struck by cars while assisting stranded motorists. 


On January 29-30, 2002, freezing rain began across the northwest third of the state with significant 


accumulations of ice developing. Freezing rain shifted southward during the early morning of the 30th 


with moderate to occasionally heavy freezing rain occurring. In many areas, the freezing rain continued 


for 12 to 24 hours, with ice accumulations of 1 to 2 inches. The worst damage resulting from ice 


accumulations occurred from near Ponca City, Blackwell, Red Rock, Perry, and Stillwater, southwestward 


through Enid, Canton, Watonga, Hennessey, Kingfisher, and Guthrie, to near Clinton, Weatherford, El 


Reno, northwest side of Oklahoma City, Edmond, Cordell, Binger, and Minco. The damage was 


catastrophic in places, with thousands of utility poles brought down by the weight of the ice, along with 


thousands of trees. Dozens of towns were left completely without power for days, with some residents 


without power for weeks. At one point, nearly 250,000 residents were without power. Total damage 


across the state was estimated to be in the hundreds of millions of dollars. The NCDC database estimate 


was $300,000,000. 


On December 25-26, 2000, a major winter storm developed across all of western, central, and southeast 


Oklahoma, with significant accumulations of snow and ice. Mainly snow fell across northwest Oklahoma, 


however even in areas where snow amounts were light, significant disruptions in travel and power 


outages were reported. Farther east, 2 to 4 inches of a snow/sleet/freezing rain mixture fell from near 


Ponca City and Oklahoma City. The worst ice storm in decades affected much of south central and 


southeast Oklahoma. Where the precipitation fell as mainly freezing rain, ice accumulations were about 


1 inch. Damage to property was extensive with the greatest damage observed in a narrow corridor 


south of Oklahoma City. Thousands of homes and vehicles were damaged by falling trees and ice, while 


thousands of additional trees and utility poles were damaged or destroyed. Tens of thousands of 


residents were left without electricity for nearly a week, while thousands of residents were without 


water or phone service for several days.  
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Statewide, nearly 170,000 residents were without electricity on the 26th and 27th. Six indirect fatalities 


are believed to be associated with the winter storm. One woman died on the 26th after falling on the ice 


in Oklahoma City. The estimated property damage, according to the NCDC database, was $74,300,000.   


Through the first four months of 2001, The Federal Emergency Management Agency (FEMA), the 


Oklahoma Department of Civil Emergency Management, and the US Small Business Administration 


contributed $122 million in disaster aid to all of Oklahoma as a result of damage from this storm. The 


bulk of the assistance, $108 million, was for infrastructure damage, and $9.5 million was spent for 


disaster housing.  


8.2.4 Vulnerable Populations and Facilities 


Almost the entire Oklahoma City area is at some risk from winter storms, with the level of risk 


depending on the severity of the weather and vulnerability of local development. Every area that has 


streets, trees, or power lines is at risk from winter storms. The leading cause of death during winter 


storms is from automobile or other transportation accidents. Exhaustion and heart attacks caused by 


overexertion are also common causes of winter storm-related deaths. Indigent and elderly people 


account for the largest percentage of hypothermia victims. 


Oklahoma City is particularly vulnerable to severe winter storms due to its proximity to the Gulf of 


Mexico. The Gulf can supply strong, warm, and wet air masses that move northward across Texas and 


Oklahoma to collide with the cold air of the southward dipping jet stream. This mixture can, and often 


does, produce a deadly combination of heavy rain, ice storms, snowfall, hail, high winds, and frigid 


temperatures worsened by damp air. Ice storms occur when rain falls out of a warm, moist upper layer 


of the atmosphere into a dry layer with freezing or sub-freezing air near the ground. Rain freezes on 


contact with the cold ground and accumulates on exposed surfaces. 


8.2.5 Estimated Losses 


The NCDC database listed two events with property damage estimates over the period from January 1, 


1994, through April 30, 2004. The first event had an estimated $74.3 million in property damage and the 


second event had an estimated $300 million in property damage. Based on these two events, it is 


difficult to predict an accurate average annual loss; however, it is apparent that a severe winter ice 


storm can cause millions of dollars in damages. 


8.3 Risk Assessment 


Structural assets that are vulnerable to severe winter storms are related to and dependent on the 


community infrastructure, including electrical service and telephone service, accessibility of roads to 


traffic, etc. As shown by the December 2000 ice storm, the increased weight from ice on electric 


transmission lines and trees has the potential to disrupt electrical service to large areas of the 


population. In addition, other structural assets may be at risk of damage from falling branches, trees, 


poles, etc. 







CHAPTER  8 –WINTER STORMS  PART 2 


 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |8-8  


The primary vulnerable populations are those who are traveling by automobile while the effect of a 


winter storm is still present. Also at risk are those who have potential for overexposure to the cold 


weather, including those who are required to be outside as well as those who have lost power to their 


residences. 


The aftermath of a winter storm can impact a community or region for weeks, and even months. Using 


Oklahoma winter storm data from 1995 to 2000, the state averages 18 winter storm events each year. 


Below freezing temperatures occur on an average of 140 days per year in the western panhandle, and 


60 days a year in the Red River plain in extreme southeastern Oklahoma. Days with high temperatures 


below freezing range from an average of 15 days per year in portions of north central and northwest 


Oklahoma to 3 days per year in the southeast. 


Potential secondary impacts associated with severe winter storms are often the result of key 


infrastructure and critical facility failures, which may lead to the following situations: 


 Indirect loss of life due to an inability to respond to secondary catastrophes, such as fires, due to 


inaccessible roadways 


 Indirect loss of life due to an inability to provide adequate emergency medical aid 


 Losses due to interruption of access to transportation mechanisms (For example, export losses 


due to damages to distribution centers, railroad loading facilities, etc.) 


 Disruption of economic activity across the region affected due to functional downtime due to 


resultant damages 


 


8.4 Mitigation Strategies 


Experience has shown that no area can prepare fully for severe winter storms. However, mitigation 


measures may include enhanced building codes, planned deployment of resources, underground utility 


lines for critical facilities, and increased tree trimming along utilities. 


Steps that individuals can take include being familiar with winter storm warning messages, having snow 


removal equipment and rock salt on hand to melt ice on walkways and kitty litter in the automobile to 


provide temporary traction. In addition, steps can be taken to winterize homes such as insulating walls 


and attic, caulk and weather-strip doors and windows, and have safe emergency heating equipment 


available in the event of a power failure. Another very important measure is to ensure that pipes don’t 


freeze as a broken pipe left unchecked can cause flooding in homes. 


8.5 Conclusion 


Winter storms are often accompanied by cold temperatures and can produce damaging weather in the 


way of ice capable of knocking out power lines, closing roads, and above ground electrical and 


telephone lines can be knocked out. The majority of winter related incidents (70 %) involve automobiles. 


Historically there have been four significant storms in the last 10 years that have produced extensive 


damage totaling an estimated $400 million. 
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Chapter 9 - Floods 


9.1 Plan Update 


The HMC reviewed Chapter 9 and have 


determined no changes to Chapter 9 are 


needed, with the exception of updating 


the flood events in Oklahoma City since 


the 2006 HMP.  A flood is a natural event 


for rivers and streams where excess water 


from sources such as snowmelt, rainfall, 


storm surge, or even controlled dam 


releases, accumulates, and overflows onto 


the banks and adjacent floodplains. Floodplains are defined as lowlands, adjacent to rivers, lakes, and 


oceans that are subject to recurring floods. 


The National Flood Insurance Program (NFIP) defines flooding as a general and temporary condition of 


partial or complete inundation of two or more acres of normally dry land area or of two or more 


properties from, overflow of inland or waters or the unusual and rapid accumulation or runoff of surface 


waters from any source. 


According to the National Climatic Data Center (NCDC) storm events database, 7 flood events were 


reported in Oklahoma City since the initial HMP was prepared in May 2004. Estimated property damage 


resulting from these events totaled $5.53 million. Table 9-1 provides a synopsis of the flood events 


occurring since the previous hazard mitigation plan (HMP). Event descriptions can be found on the NCDC 


website using the links in the table under the column heading “Location/Description.” 


Table 9-1: Flood Events in Oklahoma City between 5/01/2004 and 9/30/2010 


Location/Description Date Deaths Injuries Property Damage 


Oklahoma City  8/11/2004 0 0 $500,000 


Oklahoma City  5/8/2007 0 0 $20,000 


Oklahoma City  6/29/2007 0 0 0K 


Oklahoma City  7/10/2007 0 0 0K 


Oklahoma City  8/19/2007 0 0 $15,000 


Oklahoma City  6/14/2010 0 34 $5,500,000 


Oklahoma City  5/8/2007 0 0 $15,000 


Totals 0 34 $5,530,000 


The flood hazard events described above are for the most part classified as flash floods that are the 


result of severe thunderstorms which quickly fill small streams and creek beds and cause localized street 


flooding. The most severe event occurred June 14, 2010.  Heavy rain fell on already saturated ground 


and quickly led to flash flooding. Several roadways had to be barricaded due to very high water. After 


the rain ended, some areas had received over a foot of rainfall for the day. Much of it fell in only a few 



javascript:void(0);
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hours. Statewide one person died, and at least 136 people were injured, but in Oklahoma City there 


were no deaths and only 34 emergency medical service calls related to the storm.   Total damages for 


the day were over $5 million. Two hundred and nine (209) structures in Oklahoma City were identified 


during the Joint PDA as damaged by flood waters with 104 receiving “Affected” damage, 75 with 


“Minor” damage, 27 with “Major” damage, and three classified as destroyed.  


A second flash flood event occurred in Oklahoma City, but is not included in the NCDC data.  This event 


occurred on July 8, 2010.  Heavy rain and flash flooding affected Oklahoma City for a second time in less 


than a week.  The record-breaking daily rainfall event on Tuesday, July 6, 2010 saturated the ground.  As 


heavy rainfall producing thunderstorms moved across Oklahoma City on July 8th, 2010, instant and 


excessive runoff caused flash flooding near and around several streams and reservoirs in the Southern 


part of Oklahoma City.  The National Weather Service estimated that 4 inches of rain an hour may have 


fallen during the evening hours.  There was a death associated with the July 6, 2010 event, but none 


with the July 8, 2010 event.  A Joint PDA found 226 structures damaged with 136 with “Affected” 


damage, 66 with “Minor” damage, 19 “Major” damage and 5 classified as destroyed. 


Flood Damage Category (FEMA Damage Criteria): 
 


 Affected:  0-6 inches of water in the structure 


 Minor:  6-18 inches of water in the structure 


 Major : 18-48 inches of water in the structure 


 Destroyed:  48+ inches of water in the structure 


9.2 Hazard Profile 


Flooding is the most common and widespread of all natural disasters with the exception of fire. Flooding 


can happen anywhere, at anytime, and with devastating effect to life and property.  The City of 


Oklahoma City will experience flooding along the North Canadian River. 


Flooding is a well-researched topic with impacts that are largely predictable. Most of the known 


floodplains in the United States have been mapped by the Federal Emergency Management Agency 


(FEMA), which administers NFIP. When a flood study is completed for NFIP, the information and maps 


are assembled into a Flood Insurance Study (FIS). An FIS is a compilation and presentation of flood risk 


data for specific watercourses, lakes, and coastal flood hazard areas within a community and includes 


causes of flooding. FIS reports and associated maps delineate Special Flood Hazard Areas (SFHA), 


designate flood risk zones, and establish base flood elevations (BFE), based on the flood that has a one 


percent chance of occurring annually, or the 100-year flood.  See Figure 9-2 on the following page for 


flood zones located in City of Oklahoma City. 
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Figure 9-2:  Flood Zones 
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Frequency of inundation (or flooding) depends on climate, soil, and channel slope. In regions where 


substantial precipitation occurs in a particular season each year, the floodplains may be inundated 


nearly every year. In regions without extended periods of below-freezing temperature, floods usually 


occur in the season of highest precipitation. 


Several factors determine the severity of floods, such as the amount of water (rainfall intensity or other 


water source such as a dam), duration, and land use. Floods can result from a small amount of rain in 


locations where the soil is saturated (or inundated) from a previous wet period or in areas with 


impermeable surfaces (typically in urban areas) such as large parking lots, paved roadways, or other 


impervious developed areas. Furthermore, areas without development but have experienced a 


protracted period of drought, will not as readily allow rainfall to permeate into the soil and will lead to 


increased overland runoff. In both instances, flooding can be further exacerbated by the degree of 


channelization of existing waterways and development within the floodplain. 


Oklahoma City experiences inland flooding: flooding that occurs in valleys, near rivers and streams, and 


in small creeks and dry streambeds that typically occur in the spring and early fall. Flooding is rarely 


associated with spring rains that can combine with melting snow and frozen ground conditions that can 


quickly fill river basins beyond capacity and lead to flooding, however, the possibility exists. 


Although rainfall averages 33.5 inches per year, Oklahoma City’s weather patterns can produce severe 


thunderstorms that release a large amount of rain in just a few hours causing potential flooding and 


devastating flash floods. 


9.2.1 Impact 


Floods are capable of producing widespread destruction, damage, and interuption. Floods have the 


potential to over flow river banks and can posses enough force to carry large objects in its flow. Floods 


are even capable of tearing homes from their foundations and carrying them downstream. Additionally, 


swift moving currents can scour the soil removing valuable soils. Debris in the current can block water 


flow areas increasing the velocity and height of the water as it is forced through smaller channels. In 


severe cases, debris can become lodged against structures, creating an increased surface area upon 


which the force of the water can act, leading to increased load and the potential for structural failures. 


The inundation of structures can further add to damage losses by loss of earning (an economic loss). 


Depending on the duration of the flood event and the recovery time, subsequent production generated 


revenue may be lost. Perhaps one of the greatest impacts from floods would be to inadequately 


prepared critical facilities which, could lead to further losses in other sectors or in the event that such 


faciliites are disabled, the inability of such facility to respond to the hazard event. For example, 


industries and utilities located in the floodplain may not be able to control chemical or other 


contamination of waterways as a result of flooding impact or the inundation of roadways (including 


highways) restricting the movement of traffic and response personnel. The impacts on critical facilities in 


the event of a flood may not be fully understood, documented, or properly mitigated, making some of 


the associated dangers unforeseen.  
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Damages most likely occurring from a flood event in Oklahoma City would be attributed to flash floods. 


Flash floods can occur with either of the following conditions occurring before a substantial rain event 


(such as a severe thunderstorm): 


1. During prolonged periods of rain events which lead to storm water drainage backups and 


inundated soils 


2. During periods of protracted drought that hardens soils and severely inhibits its ability to absorb 


water 


Due to the sudden onset nature of flash 


floods, it is difficult to predict and warn 


citizens of the event. Therefore, flash 


flood events typically experience a 


higher probability of injury, death, and 


property damage. Typically, injuries 


and deaths associated with flooding 


occur when people are swept away by 


flood currents and damage to property 


often results from inundation by 


sediment-filled water. 


9.2.2 Historical Events and Costs 


According to the National Climatic Data 


Center (NCDC) database, there were 58 


floods (primarily flash floods) affecting 


Oklahoma County between January 1, 


1994, and September 30, 2010, with 23 


of these floods occurring in Oklahoma 


City. The 23 Oklahoma City floods 


resulted in $6,660,000 in estimated 


property damage. 


The most significant property damage 


reported by the NCDC was $5,500,000 


from flash flooding on June 14, 2010 


when heavy rain occurred over parts of 


the Oklahoma City metro area. Numerous cars became stranded in the rapidly rising water. Roadways 


were covered by rapidly flowing water, and ponds, creeks, and rivers easily spilled over their banks. 


Navigating in and around the metro area became almost impossible, and many motorists had to be 


rescued by boat. After several hours, the persistent heavy rainfall tapered off around noon. In Oklahoma 


City there were no deaths and 34 emergency medical service calls related to the storm. Two hundred 


and nine (209) structures in Oklahoma City were identified during the Joint PDA as damaged by flood 
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waters with 104 receiving “Affected” damage, 75 with “Minor” damage, 27 with “Major” damage, and 


three classified as destroyed.  


On July 8, 2010.  Heavy rain and flash flooding affected Oklahoma City for a second time in less than a 


week.  The record-breaking daily rainfall event on Tuesday, July 6, 2010 saturated the ground.  As heavy 


rainfall producing thunderstorms moved across Oklahoma City on July 8th, 2010, instant and excessive 


runoff caused flash flooding near and around several streams and reservoirs in the Southern part of 


Oklahoma City.  The National Weather Service estimated that 4 inches of rain an hour may have fallen 


during the evening hours.  There was a death associated with the July 6, 2010 event, but none with the 


July 8, 2010 event.  A Joint PDA found 226 structures damaged with 136 with “Affected” damage, 66 


with “Minor” damage, 19 “Major” damage and 5 classified as destroyed. 


On April 30, 2000, a flash flood caused $500,000 in damages when nearly 100 cars were stranded in high 


water throughout Oklahoma City, and numerous roads were closed for several hours. The roof of a 


business also collapsed due to heavy rain in southwest Oklahoma City. These damages were the result of 


slow moving thunderstorms that formed over portions of western and central Oklahoma during the late 


morning and continued through mid-evening. In addition, these storms were responsible for isolated 


areas of wind damage, large hail, and lightning damage, all of which are examples of additional hazards 


that can accompany flooding. 


On August 11, 2004 flash flooding closed the underpass on NE 23rd Avenue at the junction of Interstate 


235 in Oklahoma City. Flood depths were up to 6 feet in some places. Several motorists, including a 


news crew from KOCO-TV in Oklahoma City, were stranded due to the deep water and had to be 


rescued by Oklahoma City emergency personnel. Damage from this event was estimated at $500,000. 


9.2.3 Flood and Stormwater Management Planning 


The noted era of structural flood control measures (approximately 1920s to late 1960s) saw the 


development of numerous channelization and dam construction 


projects in the Oklahoma City area. In the 1950s, the United States 


Army Corps of Engineers (USACE) undertook massive flood control 


projects with the channelization of the North Canadian and South 


Canadian Rivers. In addition, this era saw the construction of the 


Hefner, Stanley Draper, and Overholser dams that assist in flood 


control for city. More importantly, these projects maintain adequate 


water supplies for the City. 


Due to the limited number and extent of floods, the City addresses 


identified areas with site-specific mitigation measures. The City has 


found the practice of dealing with problem areas on an as needed basis 


appropriate. Repetitive Loss Plans (discussed in section 9.2.4) and 







CHAPTER  9 – FLOODS  PART 2 


 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |9-7  


individual basin studies have been conducted as needed to address development within certain 


watersheds, river basins, and flood prone areas. The City does not currently have a master drainage 


plan. 


These flooding and stormwater management practices have been successful for mitigating flooding in 


the city. In addition, the City is planning on funding the development of a master drainage plan through 


its Drainage Fee program. As evident in historical flood data (section 3.5.3), the city is at a very low risk 


of floods and witnesses only a handful of widely scattered repetitive losses that cannot be grouped to 


correlate a particular problem spot. However, the City has realized the need to be proactive in the 


protection of the surrounding water resources and recognizes the need to maintain a level of quality in 


protecting the general health, safety, and welfare of the public from the hazards and damages of 


flooding from the various drainage areas in the City. Oklahoma City has therefore adjusted their 


Drainage and Flood Control Municipal Code as recommended by FEMA’s recommendations accordingly. 


9.2.4 Repetitive Loss Plan 


A repetitive loss property is defined by FEMA as a property for which two or more NFIP losses, of at least 


one thousand dollars ($1,000) each, have been paid within any ten-year period. As of July 2010, 


Oklahoma City has 85 such properties on their Repetitive Loss list.  Refer to Table 9-3 for general 


location of repetitive loss property locations. 


Table 9-3 Repetitive Loss Properties 


Community 
Name 


CID RL # Location City State Zip Code 


Oklahoma 
City, City of 


405378 0013305  116th Street 
Northwest 


Oklahoma 
City 


OK 730998047 


Oklahoma 
City, City of 


405378 0016329 NW 15th 
Street 


Oklahoma 
City 


OK 731277051 


Oklahoma 
City, City of 


405378 0032486  Oklahoma 
City 


OK 731470250 


Oklahoma 
City, City of 


405378 0016304 Valley View 
Drive 


Oklahoma 
City 


OK 731277008 


Oklahoma 
City, City of 


405378 0013313 S Meridian 
Avenue 


Oklahoma 
City 


OK 731738923 


Oklahoma 
City, City of 


405378 0056447 S Meridian 
Avenue 


Oklahoma 
City 


OK 731738923 


Oklahoma 
City, City of 


405378 0173189 S. Western 
Avenue 


Oklahoma 
City 


OK 731705905 


Oklahoma 
City, City of 


405378 0173595 S Western 
Avenue 


Oklahoma 
City 


OK 731705905 


Oklahoma 
City, City of 


405378 0173594 S Western 
Avenue 


Oklahoma 
City 


OK 731705907 


Oklahoma 
City, City of 


405378 0173192 S Western 
Avenue 


Oklahoma 
City 


OK 731705907 


Oklahoma 405378 0173191 S Western Oklahoma OK 731705907 
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Community 
Name 


CID RL # Location City State Zip Code 


City, City of Avenue City 


Oklahoma 
City, City of 


405378 0173190 S Western 
Avenue 


Oklahoma 
City 


OK 731705907 


Oklahoma 
City, City of 


405378 0000764 SW 149th 
Street 


Oklahoma 
City 


OK 731700000 


Oklahoma 
City, City of 


405378 0077818 122nd St. NW Oklahoma 
City 


OK 731424204 


Oklahoma 
City, City of 


405378 0032501 37th St. NW Oklahoma 
City 


OK 731222212 


Oklahoma 
City, City of 


405378 0032494 69th St. NW Oklahoma 
City 


OK 731162125 


Oklahoma 
City, City of 


405378 0000785 Bella Vista Dr Oklahoma 
City 


OK 731210000 


Oklahoma 
City, City of 


405378 0003549 Belleview Dr Oklahoma 
City 


OK 731127726 


Oklahoma 
City, City of 


405378 0066478 Belleview Dr Oklahoma 
City 


OK 731127763 


Oklahoma 
City, City of 


405378 0173255 Creekwood Dr Oklahoma 
City 


OK 731350000 


Oklahoma 
City, City of 


405378 0052802 Eastern Ave. 
South 


Oklahoma 
City 


OK 731299266 


Oklahoma 
City, City of 


405378 0049967 Linwood Blvd. Oklahoma 
City 


OK 731110000 


Oklahoma 
City, City of 


405378 0100731 Mcauley Blvd. Oklahoma 
City 


OK 731208386 


Oklahoma 
City, City of 


405378 0056053 N Blackwelder 
Avenue 


Oklahoma 
City 


OK 731061402 


Oklahoma 
City, City of 


405378 0056596 N Chisholm 
Road 


Oklahoma 
City 


OK 731276221 


Oklahoma 
City, City of 


405378 0054661 N Grove PL Oklahoma 
City 


OK 7312711712 


Oklahoma 
City, City of 


405378 0016350 N Kelly Ave  Oklahoma 
City 


OK 731310000 


Oklahoma 
City, City of 


405378 0085813 N Macarthur 
Blvd 


Oklahoma 
City 


OK 731326507 


Oklahoma 
City, City of 


405378 0013686 N May Ave Oklahoma 
City 


OK 731124244 


Oklahoma 
City, City of 


405378 0066482 N Meridian 
Ave 


Oklahoma 
City 


OK 731161415 


Oklahoma 
City, City of 


405378 0066481 N Meridian 
Ave 


Oklahoma 
City 


OK 731161432 


Oklahoma 
City, City of 


405378 0080175 N Meridian 
Ave 


Oklahoma 
City 


OK 731161406 


Oklahoma 
City, City of 


405378 0016351 N Peniel Ave Oklahoma 
City 


OK 731276233 
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Community 
Name 


CID RL # Location City State Zip Code 


Oklahoma 
City, City of 


405378 0004168 N 
Pennsylvania 
Ave 


Oklahoma 
City 


OK 731207616 


Oklahoma 
City, City of 


405378 0073723 N Portland 
Ave 


Oklahoma 
City 


OK 731126734 


Oklahoma 
City, City of 


405378 0034281 N Valley View 
Drive 


Oklahoma 
City 


OK 731277023 


Oklahoma 
City, City of 


405378 0041105 NE 55th St. Oklahoma 
City 


OK 731117020 


Oklahoma 
City, City of 


405378 0046708 NW 34th St. Oklahoma 
City 


OK 7311180000 


Oklahoma 
City, City of 


405378 0016358 NW 42nd St. Oklahoma 
City 


OK 73118 


Oklahoma 
City, City of 


405378 0016305 NW 4th St. Oklahoma 
City 


OK 73102 


Oklahoma 
City, City of 


405378 0039800 NW 56th St. Oklahoma 
City 


OK 731127702 


Oklahoma 
City, City of 


405378 0066480 NW 56th St. Oklahoma 
City 


OK 731127702 


Oklahoma 
City, City of 


405378 0049137 NW 56th St. Oklahoma 
City 


OK 731127702 


Oklahoma 
City, City of 


405378 0032514 NW 59th St. Oklahoma 
City 


OK 731127345 


Oklahoma 
City, City of 


405378 0032436 NW 71st St. Oklahoma 
City 


OK 731163217 


Oklahoma 
City, City of 


405378 0032435 NW 71st St. Oklahoma 
City 


OK 731163217 


Oklahoma 
City, City of 


405378 0009093 NW 84th PL Oklahoma 
City 


OK 731324706 


Oklahoma 
City, City of 


405378 0032442 NW 84th PL Oklahoma 
City 


OK 731320000 


Oklahoma 
City, City of 


405378 0013309 NW 84th PL Oklahoma 
City 


OK 731324706 


Oklahoma 
City, City of 


405378 0013316 NW Grand 
Blvd 


Oklahoma 
City 


OK 731164004 


Oklahoma 
City, City of 


405378 0032505 S Byers Ave Oklahoma 
City 


OK 731292209 


Oklahoma 
City, City of 


405378 0066489 S Drexel Ave Oklahoma 
City 


OK 73119 


Oklahoma 
City, City of 


405378 0043490 S Drexel Ave Oklahoma 
City 


OK 73117 


Oklahoma 
City, City of 


405378 0043467 S Harvey Ave Oklahoma 
City 


OK 731096053 


Oklahoma 
City, City of 


405378 0050701 S Harvey Ave Oklahoma 
City 


OK 731096952 
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Community 
Name 


CID RL # Location City State Zip Code 


Oklahoma 
City, City of 


405378 0108370 S Harvey Ave Oklahoma 
City 


OK 73139 


Oklahoma 
City, City of 


405378 0108371 S Harvey Ave Oklahoma 
City 


OK 73139 


Oklahoma 
City, City of 


405378 0108372 S Harvey Ave Oklahoma 
City 


OK 73139 


Oklahoma 
City, City of 


405378 0108564 S Harvey Ave Oklahoma 
City 


OK 73139 


Oklahoma 
City, City of 


405378 0108565 S Harvey Ave Oklahoma 
City 


OK 73139 


Oklahoma 
City, City of 


405378 0108566 S Harvey Ave Oklahoma 
City 


OK 73139 


Oklahoma 
City, City of 


405378 0066491 S 
Independence 
Ave 


Oklahoma 
City 


OK 731591224 


Oklahoma 
City, City of 


405378 0066483 S Land Ave Oklahoma 
City 


OK 731190544 


Oklahoma 
City, City of 


405378 0066484 S Lee Ave Oklahoma 
City 


OK 731394119 


Oklahoma 
City, City of 


405378 0083553 S McKinley 
Ave 


Oklahoma 
City 


OK 731391121 


Oklahoma 
City, City of 


405378 0032519 S Meridian 
Ave 


Oklahoma 
City 


OK 731081013 


Oklahoma 
City, City of 


405378 0013301 S 
Pennsylvania 
Ave 


Oklahoma 
City 


OK 731737014 


Oklahoma 
City, City of 


405378 0056588 S 
Pennsylvania 
Ave 


Oklahoma 
City 


OK 731190000 


Oklahoma 
City, City of 


405378 0016308 Southshore 
Dr 


Oklahoma 
City 


OK 731627531 


Oklahoma 
City, City of 


405378 0066479 Southshore 
Dr 


Oklahoma 
City 


OK 731627531 


Oklahoma 
City, City of 


405378 0066476 Springhollow 
Ct 


Oklahoma 
City 


OK 73120 


Oklahoma 
City, City of 


405378 0016340 Sunnymeade 
PL 


Oklahoma 
City 


OK 731204423 


Oklahoma 
City, City of 


405378 0013310 SW 30th St. Oklahoma 
City 


OK 731192205 


Oklahoma 
City, City of 


405378 0016348 SW 32nd St. Oklahoma 
City 


OK 731192212 


Oklahoma 
City, City of 


405378 0066485 SW 33rd St. Oklahoma 
City 


OK 731190221 


Oklahoma 
City, City of 


405378 0052353 SW 39th Terr Oklahoma 
City 


OK 731193218 
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Community 
Name 


CID RL # Location City State Zip Code 


Oklahoma 
City, City of 


405378 0052177 SW 39th Terr Oklahoma 
City 


OK 731190000 


Oklahoma 
City, City of 


405378 0050911 SW 67th St. Oklahoma 
City 


OK 731294209 


Oklahoma 
City, City of 


405378 0016309 Tiffany Circle Oklahoma 
City 


OK 731324745 


Oklahoma 
City, City of 


405378 0032451 Twisted Oak 
Rd. 


Oklahoma 
City 


OK 731205335 


Oklahoma 
City, City of 


405378 0003152 Twisted Oak 
Rd. 


Oklahoma 
City 


OK 731205611 


Oklahoma 
City, City of 


405378 0077909 Valley Ct. Oklahoma 
City 


OK 730036720 


Oklahoma 
City, City of 


405378 0077545 Venice Blvd Oklahoma 
City 


OK 731127471 


Oklahoma 
City, City of 


405378 0077885 W Eubanks St. Oklahoma 
City 


OK 731127435 


Oklahoma 
City, City of 


405378 0000157 W Hill St. Oklahoma 
City 


OK 731187259 


 


Oklahoma City does not currently have an adopted plan or set of procedures for the management, 


mitigation, and purchase of repetitive loss properties. Repetitive loss acquisition has occurred on an as 


needed basis. Challenges that have faced the City have been the unwillingness of repetitive loss 


properties to sell or otherwise relocate. Current practices follow two approaches that involve either: (1) 


developing a stormwater management project on a suitable scale, or (2) the acquisition of property, 


demolition of structures, and rezoning if necessary. 


As mentioned previously, no significant clustering of properties is evident to achieve a worthwhile cost-


benefit from a major capital improvement project when other cost-effective location-specific solutions 


are available. 


Oklahoma City has recognized the need to establish a Plan or set of protocols for the acquisition and 


mitigation of repetitive loss properties. Oklahoma City’s goal is to establish a Plan that will achieve the 


highest level of safety for residents and property while proposing cost-effective solutions. 


9.2.5 Floodplain Maps 


Floodplain maps are responsible for delineating zones with similar characteristics relating to inundation. 


Table 9-3 summarizes the FEMA flood zones. Figure 9-2 displays the floodplain delineations for 


Oklahoma City. 


The flood plain is divided into two basic zones; Zone A or the 100 year flood plain, and Zone B or the 500 
year flood plain. The 100 year flood plain is the area with a 1% chance of flooding in a given year while 
the 500 year flood plain is the area with a 0.2% chance of flooding in a given year.  The City of Oklahoma 
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City has identified a flooding event in the less than 100 year flood event to be considered a minor 
severity.  A major severity is flooding that occurs in the 500 year flood event and above.  Based upon 
prior flooding events in the City of Oklahoma City, it is determined that an rainfall of 4” an hour 
constitutes flooding that could occur and cause major damages to the 7,766 residential structures 
located in the 100 year flood plain. 
 


Table 9-3: Floodplain Zone Descriptions 


Flood Zones 


Zone A 


The 100-year or Base Floodplain. There are six types of A zones: 


A 


The base floodplain mapped by approximate methods, i.e., BFEs are not 


determined. This is often called an unnumbered A zone or an approximate 


A zone. 


A1-30 
These are known as numbered A zones (e.g., A7 or A14). This is the base 


floodplain where the firm shows a BFE (old format). 


AE 
The base floodplain where base flood elevations are provided. AE zones 


are now used on new format FIRMs instead of A1-30 zones. 


AO 
The base floodplain with sheet flow, ponding, or shallow flooding. Base 


flood depths (feet above ground) are provided. 


AH Shallow flooding base floodplain. BFE's are provided. 


A99 
Area to be protected from base flood by levees or Federal flood protection 


systems under construction. BFEs are not determined. 


AR 


The base floodplain that results from the de-certification of a previously 


accredited flood protection system that is in the process of being restored 


to provide a 100-year or greater level of flood protection 


Zone V and 


VE 


V 
The coastal area subject to velocity hazard (wave action) where BFEs are 


not determined on the FIRM. 


VE 
The coastal area subject to velocity hazard (wave action) where BFEs are 


provided on the FIRM. 


Zone B and 


Zone X 


(shaded) 


Area of moderate flood hazard, usually the area between the limits of the 100-year 


and the 500-year floods. B zones are also used to designate base floodplains or 


lesser hazards, such as areas protected by levees from the 100-year flood, or 


shallow flooding areas with average depths of less than one foot or drainage areas 


less than 1 square mile. 


Zone C and 


Zone X 


(unshaded) 


Area of minimal flood hazard, usually depiction FIRMs as exceeding the 500-year 


flood level. Zone C may have ponding and local drainage problems that do not 


warrant a detailed study or designation as base floodplain. Zone X is the area 


determined to be outside the 500-year flood. 


Zone D Area of undetermined but possible flood hazards. 


Source: Understanding Your Risks, identifying hazards and estimating losses, FEMA 386-2 
 


9.2.6 Vulnerable Population and Critical Facilities 


The risk of flooding can practically affect just about every structure within the city limits given the 


proper conditions and quality of construction. For purposes of this Plan and per FEMA guidelines, the 
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vulnerable population for the natural hazard of flooding will be identified as the population and 


structures that reside within the 100-year floodplain as they are at the greatest risk of experiencing 


flooding. These areas are designated as Special Flood Hazard Areas (SFHA) on FEMA’s Flood Insurance 


Rate Maps (FIRM). The SFHA identifies NFIP’s minimum national standard, and reflects existing 


development conditions at the time of the study. 


In regard to geographic location, vulnerabilities to flooding can relate to factors within particular 


drainage basins. As noted, Oklahoma City covers over 620 square miles and its limits stretch across four 


major drainage basins (Deer Creek, Deep Fork, South Canadian, and North Canadian). It could be 


possible that one of these major basins presents a greater degree of vulnerability based on the degree 


of stormwater management and flood control mitigation projects and development trends. Further, 


since a major drainage basin is often the accumulation of several smaller drainage basins, it is possible 


that differing vulnerabilities could exist within smaller drainage basins and therefore present different 


risk levels to the resident and structures residing within. 


In order to better understand these location specific vulnerabilities and risk, individual basin estimation 


losses would need to be conducted. However, that is not within the present scope of this Plan. 


Therefore, this assessment is the cumulative total of all assets in the City. It is recognized that the total 


estimated loss represents the likelihood of an impossible event, a 100-year flood event in every drainage 


basin in the city, and is thereby meant as an overall survey of vulnerable populations and structures.  


Oklahoma City has a total of 7,766 structures located either partially or completely within the 100-year 


floodplain. This was determined by using Geographic Information System (GIS) software to overlay the 


current floodplain layer (Q3 data) with the city’s building envelope and zoning designation layers. Figure 


3.5-2 summarizes the total number of structures in the city as well as within the floodplains by 


occupancy class and by total footprint (square footage) of structure. 


According to Census 2010 data, the average household size for the city is 2.41 persons. By taking the 


average household size and multiplying it by the total number of residential structures (adding single 


and multi-family and mobile homes equates to 6,745 structures) in the floodplain, one can approximate 


that 16,660 people reside in the City’s 100-year floodplain. 


Flooding can also impede infrastructure and the services provided by facilities in the floodplain. More 


importantly, some of these services are considered critical and could result in a community-wide impact. 


Critical facilities are defined as those facilities that deliver vital services, and in the event of a closure, 


can cause greater damages to other sectors of the community, or can put special populations at risk 


(Refer to section 1.4.5 for further discussion on critical facilities). 


Table 9-4: General Statistics on Structures – Oklahoma City 


Occupancy Class 
Total Number 
of Structures 


Total Number of 
Structures within 


100-Year 
Floodplain 


Percentage of 
Structures in 


Floodplain 


Total Footprint 
within 100-Year 
Floodplain (ft2) 


Commercial 13,688 594 4.3 percent 5,680,638 
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Table 9-4: General Statistics on Structures – Oklahoma City 


Occupancy Class 
Total Number 
of Structures 


Total Number of 
Structures within 


100-Year 
Floodplain 


Percentage of 
Structures in 


Floodplain 


Total Footprint 
within 100-Year 
Floodplain (ft2) 


Government        


Local 130 10 7.7 percent 57,886 


State  74 1 1.4 percent 3,145 


Federal  25 2 8.0 percent 120,949 


County  13 1 7.7 percent 18,141 


Hospital 11 0 0.0 percent   


Industrial 2,791 409 14.7 percent 2,464,157 


Multi-family         


Apartment 1,222 23 1.9 percent 118,927 


Nursing Home/ Retirement 14 0 0.0 percent   


Motel/ Hotel 59 4 6.8 percent 230,877 


Mobile Home 1,777 132 7.4 percent 97,548 


Residential – Single Family 175,882 6,590 3.7 percent 12,574,376 


School 119 0 0.0 percent   


Total  195,805 7,766 4.0 percent 21,366,644 


Oklahoma City is aware of critical facilities located in the floodplain; however, no analysis has been 


performed to assess the degree that these facilities would be impacted. There are no Hospitals, Nursing 


Homes and Retirement Facilities, or schools in Oklahoma City’s floodplains. The City is proposing to 


assess and inventory critical facilities in more detail (such as fire and police stations) to determine their 


associated risk as well as assess response issues due to flooded access ways (alternate route studies). 


(Refer to chapter 4 for a detail discussion on proposed mitigation measures.)  In regards to hazardous 


materials facilities, the City has mapped these locations.  


In order to estimate the value of assets in the floodplain, the total footprint (square footage) of a 


structure in figure 9-4 was multiplied by the average cost per square foot for the different structure 


types. (Average costs from FEMA guidance documents). Figure 9-5 summarizes Oklahoma City’s average 


replacement values for structures in the 100-year floodplain. 


In addition to structural assts, content value and gross sales associated with each asset was also 


calculated. The building replacement value in the 100-year floodplain in table 9-4 was multiplied by a 


percentage factor (from FEMA guidance) for a total contents value. In addition, annual gross sales by 


square footage and estimated annual gross sales were calculated for structure types in the 100-year 


floodplain. Figure 9-5 summarizes the estimated content value and gross sales in the 100-year floodplain 


for Oklahoma City. 







CHAPTER  9 – FLOODS  PART 2 


 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |9-15  


Table 9-5: General Statistics on Building Replacement Values (Oklahoma City) 


Occupancy Class 
Building Area 


footprint within 100-
Year Floodplain 


Building 
Replacement 
Value ($/ft2) 


Building Replacement Value in 
100-year Floodplain ($) 


Commercial 5,680,638 $97  $551,021,886  


Government       


Local 57,886 $88  $5,093,968  


State  3,145 $88  $276,760  


Federal  120,949 $88  $10,643,512  


County  18,141 $88  $1,596,408  


Hospital 0 $145  $0  


Industrial 2,464,157 $69  $170,026,833  


Multi-family       


Apartment 118,927 $98  $11,654,846  


Nursing Home/ Retirement 0 $89  $0  


Motel/ Hotel 230,877 $102  $23,549,454  


Mobile Home 97,548 $52  $5,072,496  


Residential – Single Family 12,574,376 $77  $968,226,952  


School 0 $91  $0  


Total 21,366,644    $1,747,163,115  


Note: Grouped occupancy class values stated as an average. 


 
Table 9-6: Estimated Content Value and Gross Sales in Floodplain (Oklahoma City) 


Occupancy Class 
Building Replacement 


Value in 100-year 
Floodplain ($) 


Contents Value 
 ( percent/ building 
replacement value) 


Estimated 
Contents Value 


($) 


Annual 
Gross Sales 


($/ft2) 


Estimated Annual 
Gross Sales in 
Floodplain ($) 


Commercial $551,021,886 150 percent $826,532,829  $37 $210,183,606  


Government          


Local $5,093,968 100 percent $5,093,968      


State  $276,760 100 percent $276,760      


Federal  $10,643,512 100 percent $10,643,512      


County  $1,596,408 100 percent $1,596,408      


Hospital $0 150 percent $0      


Industrial $170,026,833 150 percent $255,040,250  $327 $805,779,339  


Multi-family         


Apartment $11,654,846 50 percent $5,827,423      


Nursing Home/ 
Retirement 


$0 50 percent $0      


Motel/ Hotel $23,549,454 50 percent $11,774,727      


Mobile Home $5,072,496 50 percent $2,536,248      


Residential – 
Single Family 


$968,226,952 50 percent $484,113,476      


School 0 100 percent $0      


Total $1,747,163,115   $1,603,435,601    $1,015,962,945  


GRAND TOTAL $4,366,561,661 
Note: Grouped occupancy class values stated as an average. 







CHAPTER  9 – FLOODS  PART 2 


 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |9-16  


9.2.7 Estimated Losses 


 To date the City has experienced ten percent (10 percent) of total loses in the State of Oklahoma and 


five and half percent (5½ percent) of total payments as shown in table 9-7 since January 1, 1978.  


Table 9-7: Flood Insurance Policy and Loss Statistics 


State Name 
Policies 
In-force 


Insurance In-
force ($1000s) 


Written 
Premium In-


force 
Total Losses Total Payments ($) 


State of 
Oklahoma 


14,476 $1,447,128 6,531,614 864 $5,461,000 


City of 
Oklahoma City 


1,739 $228,808 846,548 8,282 $97,473,000 


[Loss statistics from January 1, 1978, through December 31, 2002] 


To develop a better understanding of flooding impacts, an estimate loss scenario was conducted for all 


properties residing in the 100-year flooding for Oklahoma City. It was assumed that the average flood 


depth would be two feet and that the typical structure is a one-story building with no basement. This 


assumption does not take into consideration that development occurring after the enactment of the 


Urbanized Floodplain. An urbanized floodplain is a minimum elevation above the BFE that a building’s 


lowest elevation is constructed and throughout the city is at least 1 foot above the 100-year flood level. 


This would make the average flood depth being assessed 1 foot or less for some of the structures and 


thereby reduce the estimated overall losses. In addition, this estimate loss does not take into 


consideration individual precautionary mitigation measures, such as flood proofing and will treat all 


structures equally in this assessment. 


Therefore, in the event of a 100-year flood producing an average flood depth of 2 feet, loss estimations 


from FEMA guidance documents suggests that the event will produce the following losses: twenty-two 


percent (22 percent) of estimated building replacement value; thirty-three percent (33 percent) of 


estimated contents, and will result in a functional downtime of twenty-two (22) days, resulting in six 


percent (6 percent) estimated functional loss. Table 9-8 summarizes the resulting losses related to 


building and contents loss and functional loss in the 100-year floodplain. The total estimated losses from 


a 100-year flood event in Oklahoma City, using the assumptions explained previously, are $913,509,633. 


Table 9-8: Estimated Losses in 100-Year Flood (Oklahoma City) 


Occupancy Class 
Estimated Building Loss  


(22 percent/building 
replacement value) 


Estimated Contents Loss 
(33 percent Contents 


Value) 


Estimated Functional 
Loss (6 percent annual 


sales) 


Commercial $121,224,815 $272,755,834 $12,611,016  


Government    


Local $1,120,673 $1,681,009 $0  


State  $60,887 $91,331 $0  


Federal  $2,341,573 $3,512,359 $0  


County  $351,210 $526,815 $0  


Hospital $0 $0 $0  
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Table 9-8: Estimated Losses in 100-Year Flood (Oklahoma City) 


Occupancy Class 
Estimated Building Loss  


(22 percent/building 
replacement value) 


Estimated Contents Loss 
(33 percent Contents 


Value) 


Estimated Functional 
Loss (6 percent annual 


sales) 


Industrial $37,405,903 $84,163,282 $48,346,760  


Multi-family    


Apartment $2,564,066 $1,923,050 $0  


Nursing Home/ Retirement $0 $0 $0  


Motel/ Hotel $5,180,880 $3,885,660 $0  


Mobile Home $1,115,949 $836,962 $0  


Residential – Single Family $213,009,929 $159,757,447 $0  


School $0 $0 $0  


Total $384,375,885 $529,133,748 $60,957,777  


GRAND TOTAL $913,509,633     


9.3 Risk Assessment  


By definition, a structures location in the 100-year floodplain indicates that it has a one percent chance 


of experience flooding annually. As mentioned previously, this risk assessment does not take into 


consideration factors that may influence a structures individual risk such as flood proofing or time of 


development in terms of the urbanized floodplain. 


9.3.1 Worst-Case Flooding Scenario 


As discussed previously, Oklahoma City has in place a developed system of stream channelization, 


stormwater detention ponds, water retention areas, and a progressive approach to drainage and flood 


control through their municipal code. This gives the City a decent level of preparedness for a 100-year 


flood. Therefore, 100-year flooding events remain localized to the smaller subsections of drainage basins 


and have not historically produced high levels of damage. However, a flood event that was severe 


enough to span across multiple smaller drainage basins would be capable of producing significant 


damages as shown in the flood that occurred on May 8, 1993, and is commonly referred to as the 


Mother’s Day Flood.  


On this day, numerous areas in Oklahoma City experienced severe flooding caused by heavy rains. The 


ground was already saturated by several previous days of rain when the City received another 4.85 


inches of rain in less than three hours. Approximately 1900 homes and other structures were flooded 


with the most severe damage occurring in south and southwest Oklahoma City along Lightning, Twin, 


and Brock Creeks. Damage to City infrastructure was in excess of $3,000,000 and private property 


damage was estimated to be near $40,000,000. 


Historical information does not provide enough detail on the exact number of structures impacted by 


this event or to what depth homes were flooded. However, by taking an average single-family footprint 


of 1,908 square feet (devised from table 9-4) and a similar estimate loss process (calculating 


replacement value at $77, contents replacement at 50 percent, and summing the estimated building 


loss at 22 percent and contents loss at 33 percent), the resultant damages from this occupancy class 
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would result in $107,469,054. With the addition of major occupancy classes found in the floodplain (per 


figure 3.5-3), it could be reasonably assumed that some commercial and industry properties were also 


affected which would further raise this figure.  


Therefore, the City can expect to incur similar damages to structure in a worst-case scenario as evident 


in the Mother’s Day Flood of 1993. 


Potential secondary impacts associated with floods are often the result of key infrastructure and critical 


facility failures, which may lead to the following situations: 


 Indirect loss of life due to an inability to respond to the situation due to flooded access ways 


 Indirect loss of life due to an inability to provide adequate emergency medical aid 


 Release of hazardous materials with associated adverse environmental impacts due to damaged 


and/or inundated facilities 


 Losses due to interruption of access to transportation mechanisms (For example, railroad 


loading facilities, industrial storage areas, etc.) 


 Disruption of economic activity across the region and in the communities directly affected due 


to functional downtime due to resultant damages 


In addition, historical flooding events, such as the flood on April 30, 1999 (see section 9.2.2), show that 


flooding can be the result of a severe thunderstorm, which in turn can be accompanied by other hazards 


such as high winds, hail, and lighting. 


9.4 Mitigation Strategies 


The City has a number of mitigation strategies currently in place to reduce the hazard of flooding such as 


an Emergency Operation Plan (EOP). The current stormwater management program employs a 


comprehensive drainage and flood control municipal code with a site specific or problem area approach 


to flood and stormwater management.  


Non-flashflood events typically allow sufficient time for alerting residents, mobilizing first responders, 


initiating evacuation procedures if necessary. The success of a city’s response can be evaluated by the 


following six factors:  


1. Efficient coordination of efforts from trained workers within City departments 


2. A comprehensive, updated, and well disseminated EOP that concisely outlines roles and 


responsibilities of individuals and departments involved in reactionary efforts 


3. Existence of properly sited and maintained warning devices 


4. An educated and prepared public 


5. Stormwater infrastructure with sufficient capacity and unobstructed spillway to mitigate the 


impacts of rainfall events 


6. Effective land development codes that preclude inappropriate land uses and development 


practices which exacerbate stream flooding and stream bank erosion 
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9.5 Conclusion 


Oklahoma City has relied predominantly on a reactionary approach to flood control and stormwater 


management that has proven successful in protecting citizen health, safety, and welfare from the 


hazards and damages of flooding. In addition, the City has updated their municipal code to reflect 


FEMA’s guidelines, development of an urbanized floodplain, and has in place an all-hazard EOP that 


includes flooding. Although this Plan’s estimated loss exercise approaches a $1 billion, it should be 


recognized that this value represents a cumulative total of all development in the City’s entire 100-year 


floodplain. 


However, as with any City that is impacted by adverse weather conditions, areas requiring improvement 


and maintenance exist. Eight-five properties are still listed on the City’s repetitive loss list (although 


most of these have refused to be purchased) and the City has chosen to no longer participate in the CRS 


rating program. By continuing with various programs and capital improvement expenditures directed 


towards flood mitigation and the development of a master drainage plan, the City can continue to 


reduce the risk to life and property as a result of floods. 
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Chapter 10  - Extreme Heat 


10.1 Plan Update 


The HMC reviewed Chapter 10 and have determined 


no changes to Chapter 10 are needed, with the 


exception of updating the extreme heat events in 


Oklahoma City since the 2006 HMP.  The Federal 


Emergency Management Agency (FEMA) defines 


extreme heat as temperatures that hover 10 degrees 


or more above the average high temperature for the 


region and last for several weeks. Humid or muggy 


conditions, which add to the discomfort of high 


temperatures, occur when a "dome" of high 


atmospheric pressure traps hazy, damp air near the ground. Excessively dry and hot conditions can 


provoke dust storms and low visibility. Droughts occur when a long period passes without substantial 


rainfall and a heat wave combined with a drought is a very dangerous situation. 


An extreme heat event or heat wave is a period of excessive daytime and nighttime heat in association 


with high humidity relative to geographic location and time of year. This definition would be coupled 


with the specific criteria in use (temperatures, humidity, duration, etc.), which may vary from location to 


location. 


Since the initial hazard mitigation plan (HMP) was prepared in 2004 through September 2011 the 


National Climatic Data Center (NCDC) has recorded 4 significant heat events affecting Oklahoma County. 


Three of the 4 occurred during the summer of 2006 which claimed 19 lives and 101 reported injuries. 


These events are profiled in section 10.2.3. 


10.2 Hazard Profile 


It is often extremely hot during the summer in Oklahoma. Prolonged periods of high temperatures will 


result in the heat becoming a hazard to life and property. In a normal year, approximately 175 


Americans die from extreme heat. Young children, elderly people, and those who are sick or overweight 


are more likely to become victims. Heat kills by pushing the human body beyond its limits. Under normal 


conditions, the body’s internal thermostat produces perspiration that evaporates and cools the body. 


However, in extreme heat and high humidity, evaporation is slowed and the body must work much 


harder to maintain a normal temperature. 


Extreme summer heat is also hazardous to livestock and agricultural crops. It can result in water 


shortages, exacerbate fire hazards, and typically prompts excessive demands for energy. Roads, bridges, 


and railroad tracks are susceptible to damage from extreme heat. In the summer of 1988, a drought and 


heat wave in the central and eastern states resulted in $40 billion in damage as well as many fatalities. 
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From 1979 to 1999, excessive heat exposure resulted in 8,015 deaths in the United States. During this 


period, more people died from extreme heat than from hurricanes, lightning, tornadoes, floods, and 


earthquakes combined in the United States. 


10.2.1 Impact 


The entire Oklahoma City area can be impacted by extreme heat.  People suffer heat-related illness 


when their bodies are unable to compensate and properly cool themselves. The body normally cools 


itself by sweating but under some conditions, sweating is not enough. In such cases, a person’s body 


temperature rises rapidly and very high body temperatures may damage the brain or other vital organs. 


Several factors affect the body’s ability to cool itself during 


extremely hot weather. When the humidity is high, sweat will 


not evaporate as quickly, preventing the body from releasing 


heat in order to cool itself. Other conditions related to risk 


include age (the elderly and young children), obesity, fever, 


dehydration, heart disease, mental illness, poor circulation, 


sunburn, prescription drug use, and alcohol use. 


Summer time activity, whether on the playing field or the construction site, must be balanced with 


measures that aid the body's cooling mechanisms and prevent heat-related illness such as resting in cool 


places and replacing the body’s essential fluids (water). 


Over the past ten years, the average maximum temperature for July and August in the Oklahoma City 


area was 93 to 94 degrees Fahrenheit, which puts the area in the “Extreme Caution” category on the 


National Weather Service (NWS) Heat Index scale. This does not factor in relative humidity, which can 


lead to conditions where the temperature feels warmer. 


10.2.2 Measurements 


The Heat Index (figure 10-1) and Heat Disorders table (figure 10-2) relates index ranges with specific 


disorders, particularly for people in the higher risk groups. The heat index illustrates how the human 


body experiences the combined effects of high temperature and humidity and it more accurately 


reflects what the body experiences than simply measuring the air temperature. For example, when the 


air temperature is 98 degrees Fahrenheit and the relative humidity is 50 percent, the human body 


experiences the discomfort and stress equivalent to 113 degrees Fahrenheit (a temperature zone where 


heat stroke is now possible according to figure 10-2). 


The City of Oklahoma City has identified a heat event with a heat index of 80-90 degrees is considered a 


minor severity.  A major severity is a heat index of 130 degrees and higher. 
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Figure 10-1: Heat Index  
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Table 10-2: Heat Disorders 


10.2.3  Historical Events and Costs 


According to the National Climatic Data Center (NCDC), there were 21 extreme heat events reported as 


affecting Oklahoma City between June 1994 and September 2010. 


The most extreme heat period listed was in 1998, when excessive heat and drought conditions affected 


western and central Oklahoma from May through early October with the most intense heat and severe 


drought conditions occurring from mid-June through early September across central and southern 


Oklahoma. The following is a discussion of this extreme heat period.  


There were 19 fatalities and at least 3 injuries directly related to the 1998 heat wave. Agricultural losses 


were estimated at nearly $2 billion for the entire state of Oklahoma. Sixty of Oklahoma's 77 counties 


were declared federal disaster areas. Heat and drought conditions began in May, intensified in July and 


August, and diminished in September and early October.  


 Heat Index Possible Heat Disorder: 


 80°F - 90°F Fatigue possible with prolonged exposure and physical activity. 


 90°F - 105°F Sunstroke, heat cramps and heat exhaustion possible. 


 105°F - 130°F Sunstroke, heat cramps, and heat exhaustion likely, and heat stroke possible. 


 130°F or greater Heat stroke highly likely with continued exposure. 
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Oklahoma City experienced its 6th warmest and 16th driest May on record. Heat and drought conditions 


escalated after June 11, 1998, which was the last day of widespread rainfall across western and central 


Oklahoma until early September. The heat and drought then ended in early October when widespread 


rain and cooler temperatures returned.  


The first fatality directly related to the heat occurred on June 21, when an 81 year-old woman was found 


dead in her house in Oklahoma City. A 76 year-old man was then found dead in his Del City (Oklahoma 


County) home on June 29.  


The heat claimed 15 lives in July. Two persons died on the 9th. A 46 year-old man was found dead in a 


hotel room in Oklahoma City with no air conditioning. The temperature in the room was 115 degrees 


Fahrenheit. A 73 year-old man was then found dead in his Oklahoma City home. On the 19th, there 


were three heat related deaths reported. The first fatality occurred to a man of unknown age. He was 


found dead in his vehicle in Oklahoma City. The second fatality occurred in Guthrie (Logan County) when 


a 55 year-old man was found dead in his house, while the 3rd fatality occurred to a 78 year-old woman 


when she was found dead in her Oklahoma City apartment. Two persons died in their homes from the 


heat on the 27th, the first, a 61 year-old man from Oklahoma City, the second, and a 67 year-old man 


from Cromwell (Seminole County). The last heat related fatality occurred on the 30th, when a 62 year-


old woman was found dead in her Oklahoma City home.  


Three heat related fatalities were reported in August. The first occurred on the 2nd when a 53 year-old 


man was found dead inside his Oklahoma City home. The second heat related fatality occurred on the 


3rd, when an 82 year-old man was found dead inside his Oklahoma City home. The last heat related 


fatality in August occurred on the fifth in Gene Autry (Carter County) when a 76 year-old man was found 


dead inside his home.  


Only one heat related fatality was reported in September, and occurred on the fourth. A 76 year-old 


man was found dead outside of a retirement home in Oklahoma City after he went for a walk and did 


not return.  


Statistics provided by the Oklahoma State Department of Agriculture indicate economic losses of 


approximately $2 billion dollars to Oklahoma's agriculture business. Figures were not available for 


individual counties; however, hay and cotton crops were particularly affected. Hay producers harvested 


only 30 to 80 percent of the normal yield, a loss of perhaps $80 million. Cotton production was reduced 


by about 70 percent, a loss of $38 million. Other crops such as grain sorghum, peanuts, and soybeans 


also suffered major losses.  


In total, crop losses across Oklahoma were near $500 million, but because of the multiplying effect on 


the overall economy, the economic impact was closer to $2 billion. The summer of 1998 (June to 


August) was the fourth hottest and fifth driest on record in Oklahoma City. The drought ended gradually 


in September and early October, but record warm temperatures continued through September. 


Oklahoma City recorded an average temperature of 81.2 degrees in September, the second hottest 
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September on record. Although the summer of 1980 still ranks as the hottest summer ever for 


Oklahoma City, the City did experience a drier summer in 1998 than in 1980. 


Oklahoma City has experienced extreme heat waves the summer of 2006 and 2011. Temperatures 


reached triple digits across the area starting in mid-June and continued through mid-August for both the 


year of 2006 and 2011. Many locations at times reached 105 degrees or greater with higher heat index 


values. Overnight lows remained warm for much of this time also with most locations only falling to 75 


degrees or higher. The 2006 the heat caused 19 fatalities across the metropolitan area during this time 


period and in 2011 1 injury was reported due to the extreme heat. Many fatalities occurred in homes 


that did not have fans or working air conditioners. Emergency services also made numerous calls across 


the area due to heat related illnesses. The heat caused several streets to buckle across the area.  


10.2.4 Vulnerable Populations and Facilities 


People should be aware of who is at greatest risk and what actions that can be taken to prevent a heat-


related illness or death. The elderly, the very young and people with mental illness and chronic diseases 


are at highest risk. However, even young and healthy individuals can succumb to heat if they participate 


in strenuous physical activities during hot weather. Other people that may be at risk include individuals 


that take certain prescription drugs, and that consume alcohol, have poor circulation, or experience 


other factors that may lead to increased vulnerability to extreme heat. 


In regards to facilities, structural collapse is highly unlikely in the event of extreme heat. However, 


roadway and bridges may experience buckling from high temperatures if expansion joints are not 


properly designed. 


10.3 Risk Assessment 


In a normal year, approximately 175 Americans die from extreme heat. Young children, elderly people, 


and those who are sick or overweight are more likely to become victims. Heat kills by pushing the 


human body beyond its limits. In extreme heat and high humidity, evaporation is slowed and the body 


must work extra hard to maintain a normal temperature. 


Most heat disorders occur because the victim has been overexposed to heat or has over-exercised for 


his or her age and physical condition. Older adults, young children, and those who are sick or overweight 


are more likely to succumb to extreme heat. 


Conditions that can induce heat-related illnesses include stagnant atmospheric conditions and poor air 


quality. Consequently, people living in urban areas may be at greater risk from the effects of a prolonged 


heat wave than those living in rural areas. Also, asphalt and concrete store heat longer and gradually 


release heat at night, which can produce higher nighttime temperatures known as the "urban heat 


island effect." 


Although everyone in Oklahoma City is vulnerable to extreme heat, the elderly have historically been 


the most vulnerable. In Oklahoma City, 11.6 percent of the population or 147,383 people (2010 Census) 







CHAPTER  10 – EXTREME HEAT  PART 2 


 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |10-7  


are 65 years of age or older. Also, 6.3 percent of the City’s households or 30,695 households (2010 


Census) have someone living alone who is 65 years of age or older. Both of these groups of individuals 


are considered at risk, but those living alone are considered to be at the highest risk.  


Potential secondary impacts associated with extreme heat are often the result of key infrastructure and 


critical facility failures, which may lead to the following situations: 


Related to exposure to extreme heat:  


 Indirect loss of life due to an inability to respond to secondary catastrophes, such as fires, due to 


reduced water flows and pressures in fire hydrants 


 Indirect loss of life due to an inability to provide adequate emergency medical aid in the event 


of a power blackout due to overload on the power supply system 


Indirect loss of life, transportation, or power due to wildland fires that can destroy vegetation, thus 


resulting in erosion and heavy silting of streams, rivers, and reservoirs. Serious damage to aquatic life, 


irrigation, and power production can then occur. 


10.4 Mitigation Strategies 


Air-conditioning is the number one protective factor against heat-related illness and death. If a home is 


not air-conditioned, people can reduce their risk for heat-related illness by spending time in public 


facilities that are air-conditioned. Suggestions for preventing a heat-related illness include frequently 


drinking water or nonalcoholic fluids; wearing lightweight, light-colored, loose-fitting clothing; and 


reducing or eliminating strenuous activities or doing them during cooler parts of the day. Periodically 


checking on neighbors who do not have air conditioning is recommended. By knowing who is at risk and 


what prevention measures to take, heat-related illness and death can be prevented. 


The media can raise awareness about extreme heat and drought by providing important information to 


the community. Here are some suggestions: 


 Publish a special section with emergency information on extreme heat. Localize the information 


by including the phone numbers of local emergency services offices, the American Red Cross, 


and hospitals. 


 Interview local physicians about the dangers of sunburn, heat exhaustion, heat stroke, and other 


possible conditions caused by excessive heat. 


 During a drought, run a series suggesting ways that individuals can conserve water and energy in 


their homes and their workplaces. 


 Interview local officials and representatives of the United States Department of Agriculture 


about special steps farmers can take to establish alternative water supplies for their crops. 


Sponsor a "Helping Your Neighbors" program through the local school system to encourage children to 


think of those persons who require special assistance such as elderly people, infants, or people with 


disabilities during severe weather conditions. 
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10.5 Conclusion 


Oklahoma City can experience extremely hot temperatures during the summer months. Excessive heat 


exposure has resulted in thousands of deaths in the United States over the last 25 years and 


approximately 175 die yearly. In Oklahoma there are more deaths resulting from extreme heat than any 


other natural hazard including tornadoes. In addition, extreme heat has caused billions of dollars in 


agricultural losses in Oklahoma. People that are vulnerable to extreme heat include the elderly, the 


poor, people participating in strenuous activities outside in the heat, and individuals taking certain 


prescription drugs, consuming alcohol, or with certain medical conditions. The City of Oklahoma City 


along with the Emergency Medical Services Authority (EMSA) is currently undergoing the development 


of a Heat Response Plan that will address a number of mitigation measures to deal with extreme heat 


events.  
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Chapter 11  - Drought 


11.1 Plan Update 


The HMC reviewed Chapter 11 and have determined no 


changes to Chapter 11 are needed, with the exception 


of updating the drought events in Oklahoma City since 


the 2006 HMP.  Drought is a normal, recurrent feature 


of climate. It occurs almost everywhere, although its 


features vary from region to region. Defining drought is 


difficult because it depends on differences in regions, 


needs, and disciplinary perspectives. In the most 


general sense, drought originates from a deficiency of 


precipitation over an extended period of time, resulting 


in a water shortage for some activity, group, or environmental sector. Whatever the definition, it is clear 


that drought cannot be viewed solely as a physical phenomenon.  


11.2 Hazard Profile 


Drought is an insidious hazard of nature. It originates from a deficiency of precipitation over an 


extended period of time, usually a season or more. Drought should be considered relative to some long-


term average condition of balance between precipitation and evapotranspiration (evaporation plus 


transpiration) in a particular area. It is also related to the timing (principal season of occurrence, delays 


in the start of the rainy season, occurrence of rains in relation to principal crop growth stages) and the 


effectiveness (rainfall intensity, number of rainfall events) of the rains. Other climatic factors such as 


high temperature, high wind, and low relative humidity are often associated with drought in many 


regions of the world and can significantly aggravate its severity. 


Drought is not merely a physical phenomenon or natural event. Its impacts on society result from the 


interplay between a natural event (less precipitation than expected) and the demand people place on 


water supply. Human beings often exacerbate the impact of drought. Recent droughts in both 


developing and developed countries and the resulting economic and environmental impacts and 


personal hardships have underscored the vulnerability of all societies to this “natural” hazard. 


The severity of the drought depends upon the degree of moisture deficiency, the duration, and the size 


of the affected area. There are four different disciplinary perspectives on Drought, which include 


Meteorological, Agricultural, Hydrological, and Socioeconomic droughts. 


Meteorological drought is defined usually on the basis of the degree of dryness (in comparison to some 


“normal” or average amount) and the duration of the dry period. Definitions of meteorological drought 


must be considered as region specific since the atmospheric conditions that result in deficiencies of 


precipitation are highly variable from region to region. 
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Agricultural drought links various characteristics of meteorological (or hydrological) drought to 


agricultural impacts, focusing on precipitation shortages, differences between actual and potential 


evapotranspiration, soil water deficits, reduced ground water or reservoir levels, and so forth. 


Hydrological drought is associated with the effects of periods of precipitation (including snowfall) 


shortfalls on surface or subsurface water supply (i.e., stream flow, reservoir and lake levels, ground 


water). The frequency and severity of hydrological drought is often defined on a watershed or river 


basin scale. 


Socioeconomic drought is associated with the supply and demand of some economic good with 


elements of meteorological, hydrological, and agricultural drought. It differs from the aforementioned 


types of drought because its occurrence depends on the time and space processes of supply and 


demand to identify or classify droughts. The supply of many economic goods, such as water, forage, 


food grains, fish, and hydroelectric power, depends on weather. 


11.2.1 Impact 


Drought can impact the entire Oklahoma City area.  The impact and adverse consequences of drought 


can be felt across many sectors of everyday life. When drought conditions arise, the agricultural sector is 


typically the first to be affected because of its heavy dependence on stored soil water, which can be 


rapidly depleted during dry periods. The greatest impact of drought is in the socio-economic sector 


associated with the supply and demand of 


some economic good. 


The most direct impact of drought is 


economic rather than loss of life or 


immediate destruction of property. Drought 


affects water levels for use by industry, 


agriculture, and individual consumers. The 


Dust Bowl of the 1930s, the greatest natural 


disaster in Oklahoma history, drove over 


800,000 people off the land due to extreme 


drought conditions.  


Water shortages affect firefighting capabilities through reduced water flows and pressures. Drought also 


affects power production, because low water levels force electric companies to curtail hydroelectric 


power generation and to buy electricity from other, usually more expensive, sources to meet demand. 


Most droughts dramatically increase the danger of fires on wildland, which in turn can result in erosion 


that causes heavy silting of streams, rivers, and reservoirs. Serious damage to aquatic life, irrigation, and 


power production then occurs. (Refer to section 3.10 regarding Wildfires.) 


Drought is often associated with extreme heat. Wildlife, pets, livestock, crops, and humans are 


vulnerable to the high heat that accompanies drought. When temperatures reach 90 degrees and 
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above, people and animals are more likely to suffer sunstroke, heat cramps, and heat exhaustion. (Refer 


to section 3.8 regarding Extreme Heat.) 


Drought is a normal part of virtually all climates. However, an ample water supply is critical to the 


economic well being of the United States and of Oklahoma City. During droughts, crops do not mature, 


wildlife and livestock are undernourished, land values decrease, and unemployment increases. 


Therefore, drought impacts Oklahoma in a number of ways, spanning all regions of the state and many 


sectors of its society, economy, and environment. In general, drought impacts include the following: 


 Reduced crop, rangeland, and forest productivity 


 Increased livestock and wildlife mortality rates 


 Reduced income for farmers and agribusiness 


 Increased fire hazard 


 Reduced water supplies for municipal/industrial, agricultural and power uses 


 Damage to fish and wildlife habitat 


 Increased consumer prices for food and timber 


 Reduced tourism and recreational activities 


 Unemployment 


 Reduced tax revenues because of reduced expenditures 


 Foreclosures on bank loans to farmers and businesses 


While drought impacts in Oklahoma City are numerous and far-reaching, the greatest impacts of 


drought are usually experienced in the agricultural community. In addition to the obvious direct losses 


of both crop and livestock production due to a lack of surface and subsurface water, drought is 


frequently associated with increases in insect infestations, plant disease, and wind erosion. 


Heat normally occurs with a drought. The 


heat and lack of fresh water are damaging 


to livestock and crops. During the 


summer months, temperatures in the 


Oklahoma City area can easily reach over 


100 degrees Fahrenheit. Often these high 


temperatures will persist for many days 


and possibly for weeks. When these high 


temperatures coincide with times of no 


rain, drought has been reported. Heat 


and drought also effect local workforce 


capabilities. Workers exposed to these 


elements must be monitored for heat exhaustion and heat stroke. Another problem associated with 


drought and heat is stale water, which is known to produce deadly bacteria. 
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11.2.2 Measurements 


A variety of measures are used to predict the severity and impact of droughts, but each one measures 


different aspects or types of drought.  


The Palmer Drought Severity Index (PDSI) is most effective in determining long-term drought (a matter 


of several months), but is not as good with short-term forecasts (a matter of weeks). It uses a 0 as 


normal, and drought is shown in terms of minus numbers; for example, minus 2 is moderate drought, 


minus 3 is severe drought, and minus 4 is extreme drought. The advantage of PDSI is that it is 


standardized to local climate, so it can be applied to any part of the country to demonstrate relative 


drought or rainfall conditions. The negative is that it is not as good for short-term forecasts, and is not 


particularly useful in calculating supplies of water locked up in snow. 


In 1965, Palmer developed an index to "measure the departure of the moisture supply". Palmer based 


his index on the supply-and-demand concept of the water balance equation, taking into account more 


than only the precipitation deficit at specific locations. The objective of the Palmer Drought Severity 


Index (PDSI), as this index is now called, was to provide a measurement of moisture conditions that were 


"standardized" so that comparisons using the index could be made between locations and between 


months.  


The Palmer Drought Index is based on precipitation and temperature. The Palmer index can therefore 


be applied to any site for which sufficient precipitation and temperature data is available. 


The Palmer Index varies roughly between -4.0 and +4.0. Weekly Palmer Index values are calculated for 


the Climate Divisions during every growing season and are on the World Wide Web from the Climate 


Prediction Center. 


The City of Oklahoma City has identified a drought with a PDSI classification of -1.00 to -1.99 is 


considered a minor severity.  A major severity is a PDSI classification of -3.00 to -3.99 or higher. 


PDSI Classifications for Dry and Wet Periods 


4.00 or more Extremely wet 


3.00 to 3.99 Very wet 


2.00 to 2.99 Moderately wet 


1.00 to 1.99 Slightly wet 


0.50 to 0.99 Incipient wet spell 


0.49 to -0.49 Near normal 
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-0.50 to -0.99 Incipient dry spell 


-1.00 to -1.99 Mild drought 


-2.00 to -2.99 Moderate drought 


-3.00 to -3.99 Severe drought 


-4.00 or less Extreme drought 


Source: http://drought.unl.edu/whatis/indices.htm 


The PDSI is a "meteorological" drought index and responds to weather conditions that have been 


abnormally dry or abnormally wet. When conditions change from dry to normal or wet, for example, the 


drought measured by the PDSI ends without taking into account stream flow, lake and reservoir levels, 


and other longer-term hydrologic impacts. The PDSI is calculated based on precipitation and 


temperature data, as well as the local Available Water Content (AWC) of the soil. From the inputs, all the 


basic terms of the water balance equation can be determined, including evapotranspiration, soil 


recharge, runoff, and moisture loss from the surface layer. Human impacts on the water balance, such 


as irrigation, are not considered. 


The National Weather Service (NWS) provides a map, released every Thursday at 8:30 a.m. Eastern Time 


that shows the various intensities of drought throughout the United States. At the time of this map, 


Oklahoma City was nearing Drought Extreme conditions as shown by the yellow coverage extending into 


Oklahoma from the west. 



http://drought.unl.edu/whatis/indices.htm
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Figure 11-1  Oklahoma Drought Monitor (July 12, 2011) 


 


11.2.3 Historical Events and Costs 


According to the Oklahoma Drought Contingency Plan, published in 1997, the 1995-96 Oklahoma 


drought was one of the most severe on record. The drought, beginning around October 1995 and 


persisting through at least the first half of 1996, initially impacted western Oklahoma. From October 


1995 through May 1996, the state-averaged precipitation total was only fifty-two percent (52 percent) 


of normal, the driest for that period this century. 


According to the National Climatic Data Center (NCDC), two drought events were reported in Oklahoma 


County as follows. The NCDC reports that an extended period of unusually dry weather began in early 


August 2000 and lasted for two months. Many parts of the state did not receive rain in August, with 


portions of southwest and south central Oklahoma remaining dry for almost 90 days, starting in June. 


Due largely to Oklahoma's major crops of wheat, cotton, and peanuts, which greatly suffered, total 


agricultural losses were estimated between $600 million and $1 billion statewide. Seven Oklahoma 


counties near the Texas border, including Carter, Comanche, Cotton, Jefferson, Love, Marshall, and 


Tillman, were declared federal disaster areas. Reservoir levels were also low across southwest and south 


central Oklahoma, averaging fifty (50 percent) percent of normal volumes. 


The second drought event reported by the NCDC was in July 2001 when an extended period of excessive 


heat affected all of western and central Oklahoma. Daily mean temperatures ranged from the mid 80s 


to near 90 degrees Fahrenheit, which is four to five degrees above normal. Most areas regularly 


experienced high temperatures at or above 100 degrees, particularly western and north central 
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Oklahoma. Eight fatalities resulted from the heat and rainfall averaged about one-third of normal, 


resulting in a drought. No crop damage estimates were listed. 


11.2.4 Vulnerable Populations and Facilities 


Oklahoma State Agriculture Secretary Jim Reese estimated crop losses in Oklahoma will total more than 


$953 million in today's prices; combine that number with the cattle loss, which is about $1 billion and it, 


will no doubt be the highest loss in a single year. 


The state's agriculture industry is particularly vulnerable to drought episodes and that sector is vitally 


important to the state's economy. In all types of droughts the agriculture sector always feels the impact, 


especially in non-irrigated areas such as dry land farms and rangelands. Other heavy water users, such 


as landscapers and golf courses, are also negatively impacted. Water related activities of residential 


users might be restricted at these times as well. 


Drought conditions in the western states have impacted wheat crops and some local water supplies. 


Generally, in times of severe drought when water shortages reach near-disaster proportions, states rely 


on the federal government to provide relief to drought victims. Forty separate drought relief programs 


administered by 16 Federal agencies provided nearly $8 billion in relief as a result of the series of 


drought years during the mid-1970s. Federal assistance efforts totaled more than $5 billion in response 


to the drought of 1987–1989. However, since the disastrous droughts of the mid-1970s, most states 


have taken a more active role in prevention and mitigation of drought and at least 27 states have in 


place a drought contingency plan. 


Oklahoma City is fortunate to have a sufficient water supply to meet both residential and industrial 


needs. The City of Oklahoma City Utilities Department serves more than 500,000 people in Oklahoma 


City and some suburbs with outstanding quality water from Lake Draper, Hefner, and Overholser water 


treatment facilities.  



http://newsok.com/keysearch/?er=1&CANONICAL=Jim+Reese&CATEGORY=PERSON
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Oklahoma City treats approximately 80 million gallons of drinking water per day and has a maximum 


capacity of 193 million gallons per day, 


with a peak consumption day of 185.62 


million gallons. Present usage is 80,000 


acre-feet from a total allocated 


resource of 210,000 acre-feet. In 


addition, the City has in place an area 


that is part of the West Elm Creek 


where they own the property and are 


planning on constructing another 


reservoir. Capacity at the proposed 


West Elm Creek Reservoir is 


approximately double of Lake Stanley 


Draper. Although, even with water 


production growth anticipated at 1.5 


percent per year, the City supply is 


adequate for the next 50 years. 


Oklahoma City gets raw water from the 


North Canadian River, supplemented 


by Canton Reservoir (northwest of 


Oklahoma City) and Atoka and McGee 


Creek Reservoirs in southeastern 


Oklahoma.  


Oklahoma City stores water in three 


urban reservoirs that supply the City’s 


water supply. Lake Hefner in northwest 


Oklahoma City is accessible from the 


Hefner Parkway connecting I-44 to the 


Kilpatrick Turnpike and was built in 


1947. A canal at the southwest corner 


connects it to Lake Overholser. Lake 


Hefner encompasses 2,500 surface 


acres, with an average depth of 29 feet 


and a deepest point at 94 feet. 


Lake Stanley Draper in southeast Oklahoma City is close to I-240 between Midwest Boulevard and Post 


Road and was built in 1963. Lake Draper encompasses 2,900 surface acres, with an average depth of 34 


feet and a deepest point at 98 feet. 


Lake Overholser is the City's oldest reservoir, built in 1919 to provide water to a treatment plant still 


operating at NW 6 and Pennsylvania Avenue. It is located just off old Route 66 between Council Road 
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and Morgan Road and is connected to Lake Hefner by a canal. Lake Overholser encompasses 1,500 


surface acres, with an average depth of 6 feet and a deepest point of 13 feet. 


In general, Oklahoma City has ample raw water supplies. When demand is very high, the City’s main 


concern is the strain the system is under to treat and deliver large quantities of water. 


11.2.5 Estimated Losses 


Historically the City of Oklahoma City has no experienced losses due to drought and is not responsible 


for providing support in the way of supplemental income for sectors negatively impacted by drought. 


Furthermore, with the sufficient capacity of water during drought conditions, the City is not expected to 


spend capital funds to increase capacity. 


11.3 Risk Assessment 


Meteorologists determine the onset and the end of a drought by carefully monitoring meteorological 


and hydrological variables such as precipitation patterns, soil moisture, and stream flow. To do this, 


meteorologists make use of various indices that show deficits in precipitation over periods of time. 


Given that six major drought events have occurred in Oklahoma over the past 50 years and that nine 


notable droughts occurred nationwide in the twentieth century, one may logically conclude that 


Oklahoma can expect a drought every decade and that we can expect droughts to occur more 


frequently than the country as a whole. However, long-term forecasts of droughts are difficult and 


inexact. There is no commonly accepted way of determining the probability that is analogous to the 100-


year or 1-percent-annual flood chance. 


The United States Army Corp of Engineers (USACE) is 


preparing the National Drought Atlas to provide information 


on the magnitude and frequency of minimum precipitation 


and stream flow for the contiguous United States. On 


average the July-to-January period is the lowest six-month 


period of stream flow throughout the United States and is 


used to characterize drought. The mean monthly flow from 


July to January has a once-in-20-years chance of falling below 


a level that would classify it as a drought. In other words, the 


average occurrence of drought is once every twenty years. 


Oklahoma, with one per ten years over the past 50 years, is obviously at a greater than normal risk from 


drought. 


Potential secondary impacts associated with drought are often the result of key infrastructure and 


critical facility failures, which may lead to the following situations: 


 Indirect loss of life due to an inability to respond to secondary catastrophes, such as fires, due to 


reduced water flows and pressures in fire hydrants 
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 Indirect loss of life, transportation, or power due to wildland fires that can destroy vegetation, 


thus resulting in erosion and heavy silting of streams, rivers, and reservoirs. Serious damage to 


aquatic life, irrigation, and power production can then occur 


11.4 Mitigation Strategies 


In June 1988, Governor Henry Bellmon formed the Oklahoma Drought Action Coordinating Council. The 


Drought Council delineated drought related duties and responsibilities of appropriate entities and 


recommended that the Governor appoint a State Drought Coordinator to supervise the development of 


a statewide drought contingency plan. From 1987 to 1989, the Oklahoma Water Resources Board 


(OWRB) participated with several other states to create a drought contingency model plan for state 


governments. The goal of the effort was to improve state drought mitigation efforts through more 


timely and effective monitoring, assessment, and response activities. The resulting plan, “Planning for 


Drought: A Process for State Government” included a 10-step framework to mitigate state drought 


episodes, including development, implementation, and continuous evaluation of a drought plan. 


In August 1996, Governor Frank Keating signed Executive Order 96-24 creating the Oklahoma Drought 


Management Team. Subsequent work by the Team resulted in the development of the “Oklahoma 


Drought Contingency Plan,” which was published in August 1997 as part of the Oklahoma Emergency 


Preparedness Planning effort to delineate response actions should a serious drought occur in Oklahoma. 


The Contingency Plan sets forth a phased approach as conditions worsen and more stringent actions are 


required (i.e., advisory, alert, warning, and emergency). As a result, thresholds were established, that 


when exceeded, would trigger certain actions by appropriate regulatory agencies. 


For Oklahoma City, drought conditions in the past have put a strain on the treatment and delivery 


systems that supply water. In order to mitigate this strain, Oklahoma City has an odd/even water-


rationing program (for lawn watering) that has been instituted in the past. This program reduces the 


burden on the treatment and delivery systems and minimizes the pockets of reduced water pressure 


that are unavoidable when everyone waters at once. 


11.5 Conclusion 


Drought is a normal, recurrent feature of climate. Normally high temperatures and dry weather 


conditions in Oklahoma during the summer months make the City of Oklahoma City susceptible to 


drought. The impacts of drought affect many sectors of the economy and everyday life, however, the 


State’s agriculture industry is particular vulnerable to drought and is vital to the State’s economy. In 


addition, drought conditions increase the danger of fires on wild lands. The City has a number of 


measures in place to mitigate drought include a number of reservoirs and lakes as well as the Atoka 


water supply line. 
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Chapter 12  - Wildfires 


12.1 Plan Update 


April 2015 – 


Updated the wildfire events in Oklahoma City to 


include 2011-2014, removed dated information, 


added OK-FIRE information to Risk Assessment, 


added to Mitigation Strategies the three fire 


zones, wildfire danger awareness, fire danger 


and fire weather variables, fire response 


considerations, and the Fire Marshal’s burn 


permit program.  


A wildfire is an uncontrolled fire spreading 


through vegetative fuels, exposing and possibly consuming structures. They often begin unnoticed and 


spread quickly and are usually signaled by dense smoke that fills the area for miles around. Naturally 


occurring and non-native species of grasses, brush, and trees fuel wildfires. The City of Oklahoma City 


Fire Department regularly responds to grass and brush fires in the undeveloped areas within the limits 


of the City and provides mutual aid to surrounding jurisdictions when needed. The National Climatic 


Data Center (NCDC) database reports a single wildfire event for Oklahoma County which occurred in 


2000. This event is profiled in section 12.2.2. 


12.2 Hazard Profile 


A wildland fire is a wildfire in an area in which development is essentially nonexistent, except for roads, 


railroads, power lines, and similar facilities. An urban-rural interface fire is a wildfire in a geographical 


area where structures and other human development meet or intermingle with wildland or vegetative 


fuels. Additionally, states with a large amount of wooded, brush and grassy areas are at highest risk for 


wildfires. Furthermore, areas where fire suppression has been practiced for numerous years without 


controlled burns, undergrowth raking, or some other form of ground debris removal mitigation 


program, will experience an increased accumulation of plant matter debris which may put the area at 


greater risk for wildfires as more fuel is available (decaying vegetative matter). 


People start more than four out of every five wildfires, usually as debris burns, arson, or carelessness. 


Whereas the next leading cause of wildfires is caused by lightning strikes. 


Wildfire behavior is based on three primary factors: 


1. Fuel 


2. Topography 


3. Weather 
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The type and amount of fuel, as well as its burning qualities and level of moisture, affect wildfire 


potential and behavior. The continuity of fuels, expressed in both horizontal and vertical components is 


also a factor, in that it expresses the pattern of vegetative growth and open areas.  


Topography is important because it affects the movement of air (and thus the fire) over the ground 


surface. The slope and shape of terrain can change the rate of speed at which the fire travels. In some 


cases natural features such as rivers, lakes, rocky areas, and even areas already burnt, can hinder fires 


movement. 


Weather affects the probability of wildfire and has a significant effect on its behavior. Temperature, 


humidity, and wind (both short and long term) affect the severity and duration of wildfires. Wildfires are 


more common when areas are dry, especially during periods of prolonged drought. These periods are 


particularly dangerous as adequate water supplies may not be available to fight the fire. 


12.2.1 Impact 


Oklahoma is the continental crossroads for a variety of forests. The eastern woodland meets the 


western grassland, mingling with the ponderosa pines of the Rocky Mountains in the far reaches of the 


Panhandle and the mesquite scrubland of northern Texas. The Ozark hardwoods of oak and hickory 


finger their way into the pine forests of the Ouachitas and the cypress swamps of Louisiana. 


In the center of the state towering trees bow out to the cross-timbers-dense, gnarled patches of 


drought-resistant post and blackjack oaks. In 1832, Washington Irving called them "forests of cast iron."  


Later, cowboys driving herds along the Chisholm and Shawnee trails gave this forest its existing name. 


Although Oklahoma is commonly thought of only as a state with wide-open prairies, wheat fields and 


ranchland, approximately ten million acres, about twenty percent (20 percent) of the land, is presently 


forested. Of these forested acres, well over six million are commercial forestland, land that is capable of 


growing wood as a crop. Individuals, farmers, corporate owners, and the forest industry privately own 


over ninety percent (90 percent) of Oklahoma's forests. The state, counties, municipalities or the federal 


government publicly owns only six (6 percent) percent. 


Additionally, in the urban-rural interface, local government is severely challenged to address the needs 


and expectations of residents for fire protection and other services. Former city dwellers often expect 


the same level of service and responsiveness to which they were accustomed when living in town.  


In Oklahoma City, the special challenges wrought by the 


wildland urban interface were brought to the forefront by 


severe wildfires that destroyed a number of homes scattered 


among juniper thickets between Edmond and Guthrie. 


According to the Oklahoma Department of Agriculture, rural 


homes surrounded by trees may appear to be an idyllic 


setting, but the wildfire risk created by vegetation under 


drought conditions requires special attention to reduce risk.  


In Figure 12.1 below Oklahoma City has identified the 
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Wildland Urban Interface, Other Cites, and Undeveloped Areas in the city that could be impacted by 


wildfires.  In Figure 12.1 the Wildland Urban Interface areas are outlined in red and include a big 


majority of Oklahoma City 


Figure 122-1  Wildland Urban Interface Impacts 
 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


12.2.2 Historical Events 


As of September 30, 2010, the National Climatic Data Center (NCDC) database listed only one wildfire 


reported on July 26, 2000, in the Oklahoma City area. 


The fire was a large grass fire that started near the intersection of Memorial and Douglas and jumped 


the Turner Turnpike, causing the highway to be closed for nearly four hours. Twenty-five fire 


departments assisted in extinguishing the blaze, which consumed 80 acres of grass and injured two 


firefighters. One firefighter suffered a minor head injury, while another was treated for heat exhaustion. 


The cause of the fire was unknown. 


According to the Oklahoma City Fire Department, there have been 10,516 grass fires in the last ten 


years. These fires are usually started during dry or drought conditions and are aided by the strong winds 
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that are common to the Oklahoma City area. Typically, grass fires are ignited by cigarettes, controlled 


burns that get out of control, outdoor cooking, catalytic converters from automobiles and farm 


equipment, and fireworks. There have been no deaths reported due to wildfires in the last ten years. 


Oklahoma City Fire Department Wildfires (2005-2010) 


Data 
Type 


2005 2006 2007 2008 2009 2010 


Wildfire 
Incidents 950 1296 578 1,011 701 590 


Wildfire 
FF 
Deaths 0 0 0 0 0 0 


Wildfire 
Civilian 
Deaths 0 0 0 0 0 0 


Wildfire 
Property 
Loss $ $272,152 $890,415 $134,321 $362,651 $8,113,817 $6,600 


 


Data Type 2011 2012 2013 2014 Total 


Wildfire 
Incidents 


1058 792 558 880 8414 


Wildfire FF  
Deaths 


0 0 0 0 0 


Wildfire 
Civilian 
Deaths 


0 0 0 0 0 


Wildfire 
Property 


Loss $ 
$7,111,046 $7,550 $1,500 $168,281 $17,068,333 


 


12.2.3 Vulnerable Populations and Facilities 


Oklahoma City has seen a dramatic surge in home construction in rural and forested areas, which greatly 


increases fire danger. A federal study found that people in rural communities, especially in areas with 


populations fewer than 2,500, are almost twice as likely to die in a fire as people living in communities of 


10,000 or more. Residents in areas of 5,000 people or less are almost twice as likely to die in a house 


fire. Compared to city dwellers, rural homeowners suffer more than twice the property losses each year 


from fires.  


In regard to structures, the number one cause of home loss in 


wildland fires is from untreated wood shingles. Furthermore, 
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structures that have not taken the necessary wildfire precautions, such as clearing back brush and trees 


from structures, are more at risk to fire damage (See 12.4 for discussion on zones of defense). 


The extent of such events is largely dependent on location and a number of factors such as recent 


precipitation, amount of available fuel, wind conditions, and proximity of assets to these conditions. 


Given the varying types of design and construction philosophies in the City, newer subdivisions with 


smaller vegetative growth would be less likely to be impacted than areas that were developed and 


integrated into larger woody areas. Therefore the extent is quite difficult to determine and is associated 


with the denser vegetated areas and those areas exposed to grassy-plain type areas of the City. In 


particular, development to the northwest in the area of Northeast Lake, to the west and south on the 


east and south sides of Lake Overholser would be areas were denser vegetation exists. 


12.2.4 Estimated Losses 


The Oklahoma City Fire Department does not have figures for estimated losses from wildfires. However, 


historical evidence indicates that there is potential for structure and agricultural crop loss during such 


events. 


12.3 Risk Assessment 


The Oklahoma Forestry Services (OFS) monitors weather and climate on a daily basis for weather 


conditions that might lead to unusual or extreme burning conditions. If OFS observes a prolonged 


periods (more than 24 hours) of this type of weather developing, they contact the National Weather 


Service (NWS), Oklahoma Department of Emergency Management, and the State Fire Marshal. After 


general agreement that prolonged severe burning conditions are developing, OFS issues a Red Flag Fire 


Alert. This alert is an advisory that extra precautions are needed to safely burn anything outdoors. 


The Governor of Oklahoma has the statutory authority to ban all outdoor burning in designated areas. 


The Governor's burning ban is based on drought, fire occurrence, and input from the local community. 


The process begins with an analysis of drought conditions and discussions with local officials, usually 


County Commissioners. 


Once the affected counties agree and the conditions of drought and unusual fire activity are established, 


the Director of the Forestry Division makes a recommendation to the Governor that those counties be 


placed in a Governor's burning ban. If the Governor agrees, he issues an executive proclamation that has 


the effect of law. Burning bans are regulatory, meaning they restrict or remove people's rights. There is 


a significant penalty for violation of the Governor's burning ban. 


Since these burning bans are so restrictive, Forestry Services does not regularly recommend them. 


However a series of intense summer droughts since 1998 has resulted in burning bans being issued at 


some point during each summer. 


Potential secondary impacts associated with wildfires may lead to the following situations: 
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 Indirect loss of aquatic or crop life, due to wildland fires that can destroy vegetation, thus 


resulting in erosion and heavy silting of streams, rivers, and reservoirs 


 Indirect loss of life, due to dense smoke that can occur with wildland fires, thus resulting in 


traffic accidents 


OK-FIRE is a weather-based decision support system which has been developed for wildland fire 


managers throughout Oklahoma.  Applications include both wildfire and prescribed fire. Users include 


the US Forest Service, Bureau of Indian Affairs, US Fish and Wildlife Services, National Parks Service, US 


Army Corps of Engineers, Oklahoma City Fire Department, Emergency Managers and private land 


owners. OK-FIRE products utilize the Oklahoma Mesonet, the states automatic weather station network, 


and the National Weather Service’s 84-hour North American Mesoscale (NAM) Model.  


 


OK_FIRE has a three-fold emphasis: (1) a comprehensive suite of products for fire weather, fire danger, 


and smoke dispersion which incorporate an 84-hour predictive component; (2) a dedicated OK-FIRE 


wildland fire management web site to act as the delivery mechanism for the above products; (3) 


regional training and customer support activities for users.  


 


OK-FIRE is now an established program of the Oklahoma Mesonet in Norman, Oklahoma, which provides 


operational, programming and web site support.  


 


For more information on OK-FIRE:   http://okfire.mesonet.org/ 


 


12.4 Mitigation Strategies 


Mitigation strategies that exist for fire prevention are the responsibility of both the City and of land 


owners. A wide range of educational material that can provide valuable information to homeowners as 


well as fire professional is available through the Oklahoma Department of Agriculture, Food, and 


Forestry and organizations such as Fire Wise. Information made available through the Fire Wise website 


details measures that can be taken to protect your existing home from wildfires or even how to 


construct new development in manners that reduce the potential damage and destruction caused by 


wildfires. In fact, all the information that is supplied on the Fire Wise website is approved by the 


National Wildfire Coordinating Group, a consortium of wildland fire agencies that includes the USDA-


Forest Service, the Department of Interior, the National Association of State Foresters, the U.S. Fire 


Administration and the National Fire Protection Association.  


The Oklahoma City Fire Department Public Education, a division of the Oklahoma City Fire Marshal’s 


Office, created a program called “Targeting Wildland Fires”. Though this educational program focuses on 


rural area residential properties, the concepts can be applied to business properties as well.  Like the 


Fire Wise program, Targeting Wildland Fires stresses the importance of preparing a home and the 


property surrounding the home to mitigate against the threat of wildfires. Beginning with the 


construction of the home: 


 Consider fire resistant roofing material such as; composite shingles, terra cotta, or metal. 



http://okfire.mesonet.org/
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 Use double paned tempered glass windows. 


 Use fire resistant materials for your siding. 


 Install gutter guards to prevent debris from gathering in gutters. 


The area surrounding your home/business or property: 


Three zones of defense are recommended against encroaching wildfire. A minimum distance of 


100-150 feet should be maintained around houses. Greater distances are recommended for 


homes on steep slopes or windswept exposures. The transition between zones creates breaks in 


the path to slow advancing flames. Plants in each zone have a distinct function.  


 Zone one has a 30-foot ring around your house. This zone should be as fire resistant as you can 


make; 


o Mow you lawn regularly and keep it short. 


o Remove all combustible shrubs such as cedar, sage, or evergreens. 


o Remove shrubs from under trees to prevent fire spreading into the canopy.  


o Prune trees and shrubs 6 to 10 feet up from the ground. 


o Remove all dead limbs, leaf clutter and lawn clippings. 


o Make fire breaks by using non-combustible material like gravel and concrete for walk 


ways and driveways.  


o Place firewood and combustible liquids at least 30 feet from structures.  


 Zone Two 30-6- feet depending on the size of our property; 


o  Includes slow growing drought tolerant shrubs and ground covers to keep fire near 


ground level. 


o If you have an irrigation system in Zone 1, I should extend into Zone 2. 


o Remove all fuels that could act as a ladder to enable fire to get into the tree canopy.  


o Make sure all lawn tools and garden hoses are in good working order.  


 Zone Three extends from the edge of Zone 2 to the perimeter of your property. This zone is your 


first opportunity to prevent the fire from getting into your home: 


o Keep vegetation volumes low, using wide spaced trees and low growing plants.  


o Consider creating a firebreak around the perimeter of your property, by mowing tilling 


or using non-combustible materials up to 15-feet wide. 


o Post the address at the entry side of the property made of highly visible and non-


flammable material.  


Other recommendations for residents to consider:  


 Dispose of cuttings and debris promptly, according to local regulations. 


 Be sure the irrigation system is well-maintained. 


 Use care when refueling garden equipment and maintain it regularly. 


 Store and use flammable liquids properly. 


 Become familiar with local regulations regarding vegetation clearances, disposal of debris, and 


fire safety requirements for equipment. 


 Follow manufacturers’ instructions when using fertilizers and pesticides 
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Similar information can be found through The Oklahoma Department of Agriculture, Food, and Forestry 


(some of which relate to measure that a City can take) with mitigation measures that suggest the 


following strategies to protect life and property from wildfires: 


 Ensure emergency vehicles will have easy access. Two-way roads with parking lanes allow fire 


trucks and emergency vehicles to get in and out.  


 All bridges and roadways leading to a homes and critical facilities should be designed to 


accommodate emergency service vehicles, including their turning radius. 


 If an entrance gate is often locked, leave a key with the fire department. 


 U-shaped driveways are preferred, whenever possible. 


 Make certain road signs and house addresses are readily visible for arriving firefighters. In the 


case of approaching wildfire, turn off the main gas line. 


 Evaluate the condition of wood shingle roofs periodically and if practical, replace with more fire 


resistant shingles. 


 All flammable materials such as propane tanks and woodpiles should be moved away from 


buildings. Sparks from a grass fire can quickly ignite firewood stacked near the house or 


anything combustible, including fences. Never store firewood uphill. When on fire, logs will roll 


toward the house. 


 Install spark arresters on small engines and equipment. Weld inside the shop or in a cleared area 


with fire tools at hand. 


 A permit to burn is obtained from local authorities. Burning should be done only in a cleared 


area away from overhead branches. Do not pile debris on the ground. It is easily blown, 


increasing the danger. Place a screen over the incinerator while it is burning. Keep a hose or 


water truck nearby in case a spark starts a grass fire. The fire should never be left unattended. 


Consider an alternative to burning brush. 


 Clearly mark access routes. Design two exits from the property. Discuss a planned emergency 


evacuation route with your family in case of house fire or wildfire. 


 Ensure equipment for firefighting is reliable and readily available. Keep rakes, shovels and axes 


within easy access, along with a ladder that will reach your roof. 


 Screen chimneys with noncombustible wire mesh screening. (Sparks will melt nylon or plastic 


screening.)  Cover exterior attic and under floor vents with wire mesh to prevent sparks from 


being drawn in.  


 Safely dispose of stove, fireplace, and grill ashes. First place in metal bucket, soak with water, 


then bury in mineral soil. 


 Have a coiled hose attached to faucets on the opposite sides of your house. Install faucets near 


outbuildings and in any areas of the yard where fire hazards exist. 


Although all plants burn, some are more resistant to fire. For example, if a wildfire sparks after a 


charcoal briquette ignites, the grasses near trees, pines, junipers, cedars and other evergreens will burn 


up much more quickly than an oak or maple tree. Hardwoods like oaks and maples have higher moisture 


content in their leaves. They have an open, loose branching pattern with less resin or oil in the foliage. 


As a result, these trees are better closer to homes than evergreens.  
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Wildfire Danger Awareness:  


For rural area residents, the Oklahoma City Fire Department has placed signs outside of their rural area 


stations to help keep residents informed of the current fire danger that exists in the area. Using  OK-FIRE 


as a tool, these signs are set daily to reflect the highest level of fire danger predicted for the day.  


Fire Danger Variables: 


According to the OK-FIRE model, the most important of the fire danger indices produced by Oklahoma 


fire Danger Model is Burning Index (BI), which relates to the intensity of the head fire and its flame 


length. Besides being a function of weather and dead fuel moisture, BI is also strongly influenced by the 


type, amount and greenness levels of the native surface fuels being modeled. This Fuel complex and 


greenness level must be appropriate for eh fire model to produce reasonable results. 


Greenness Level + Fuel Model + Weather = Danger Level  


Burning Index (BI) Fire Danger 


<20 Low 


20-40 Moderate 


40-80 High 


80-110 Severe 


>110 Extreme 


 


 


 


Using the Burning Index chart, these fire dangers signs are set daily to reflect the anticipated highest 


danger for the day.  
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Fire Weather Variables:  


Relative Humidity: 35-85% Increasing fire danger as relative humidity decreases 


 20-35% Containment becomes difficult; quick ignition; spot fires 
increase 


 <20% Extreme fire behavior; spot fires frequent 


Wind Speed >20 MPH Higher speeds cause increased fire danger and spread rates; 
winds and gusts over 20 MPH become increasingly problematic 


Temperature  In general, higher temperatures increase fire danger, but 
relative humidity and wind speed are by far the most important 
factors among the weather variables 


Relative Humidity (RH) is the most important variable of the three weather variable.  


Response considerations on High to Extreme Fire Dangers Days: 


To ensure enough resources are dedicated to a wildfire/grassfire 9-1-1 call, the Public Safety Fire 


dispatch office places the Computer Aided Dispatch (CAD) system in a “RED FLAG” fire mode. This will 


automatically trigger dispatchers to send a larger response to any report of a wild/grassfire. The 


response not only includes heavy tankers in rural areas with no hydrants, but additional personnel will 


be sent to support brush pumper operations.  


Oklahoma City Fire Marshal’s Office Burn Permit Program: 


In an effort to control and or mitigate potential outbreaks of wildfires, the Oklahoma City Fire Marshal’s 


Officer maintains a burn permit program. The following is a list of the criteria for this program: 


Before any material may be burned in the City of Oklahoma City, the conditions listed below must be 


met in accordance with: The Oklahoma Fire Prevention Code, Oklahoma City Municipal Code, 1993, 


Chapter 20§20-41 et. Seq.: the Oklahoma Clean Air Act, Oklahoma Statutes Title 27A, §2/5101 et.Seq.; 


and the Oklahoma Administrative Code, §252:100-13. 


A. A “Permit to Burn” must be obtained from the Oklahoma City Fire Marshal’s Office, and permit 


fees received prior to the ignition of any material.  


B. Permission to burn must be obtained each day that burning is to take place by calling (405)-297-


3584 


C. Burning shall not be initiated until three (3) hours after sunrise; Additional fuel shall not be 


added three (3) hours prior to sunset. Burning sites shall be attended at all times and the 


conditions of the permit strictly adhered to. A copy of approved permit shall be kept at the burn 


site during burning. All fires must be completely extinguished by dark. 


D. Adequate fire protection shall be provided by permit holders such as hose, nozzle, water supply 


and/or earth moving equipment as noted on the approved burn permit. 


E. Prevailing winds at the time of burning must be away from any city or town, and the ambient air 


of which may be affected by air contaminants from the burning.  


F. Material to be burned shall be limited to vegetative material. Care must be used to minimize the 


amount of dirt on the material being burned. 
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G. Oils, rubber, and other similar materials that produce unreasonable amounts of air 


contaminants shall not be burned.  


H. The burning must be controlled so that a traffic hazard is not created as a result of air 


contaminants.   


I. Required Distances: (1) land clearing/land management burning activities-500 feet clearance 


from adjoining occupied residences AND (2) Yard Brush burning activities-150 feet clearance 


from any structure. 


J. The area surrounding the burn site must be cleared as determined by the Fire Inspector.  


K. The winds speed must be less than 15 miles per hour, as indicated by the National Weather 


Service forecast each day. Inversion factor minimum of 1000” ceiling.  


L. Not Permit holder or any other person shall burn any material within 1000 feet of any oil and 


gas well location or surface equipment.  


For weekend and holiday burning, permit holders are to contact the Oklahoma City Fire Department 


non-emergency dispatch number to find out if that day meets criteria to burn and get approval. The 


Deputy Chief of Operations will make the determination as to whether or not the criteria have been met 


for burning. 


12.5 Conclusion 


Wildfires are uncontrolled fire spreading the vegetative fuels, exposing and possibly consuming 


structures. The Oklahoma City Fire Department has responded to numerous forest fires in the past 


years. The majority of these incidents were efficiently controlled and resulted in minimal structural 


damage. Public websites as well as the City’s Fire Department offer numerous mitigation measures and 


educational instructions regarding fire safety in rural areas. 
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Chapter 13  - Earthquakes 


13.1 Plan Update 


In 2015 Local Planning & Preparedness Committee members and Oklahoma City Emergency 


Management Staff made the following revisions: Revised second paragraph on page 13-4 to match new 


Figure 13-2; replaced Figure 13-2 with New 13-2 depicting the Oklahoma 2014 Seismic Hazard Map; 


replaced Figure 13-3 with New Seismicity Map of Oklahoma 1970 – January 20, 2015; and added new 


table showing largest earthquakes in Oklahoma County and surrounding counties since 1950. 


In 2014 Oklahoma City Emergency Management staff along with Oklahoma Geological Survey staff 


reviewed Chapter 13 and identified that no changes to Chapter 13 were needed, with the exception of 


updating information about existing faults and earthquake activity since 2011.   


In 2011 the HMC reviewed Chapter 13 determined no changes to Chapter 13 are needed, with the 


exception of updating the earthquake events in Oklahoma City since the 2006 HMP.   


13.2 Hazard Profile 


An earthquake is a sudden, rapid shaking of the Earth 


caused by the breaking and shifting of rock beneath the 


Earth's surface. The severity of an earthquake is 


dependent on the amount of energy released from the 


fault or epicenter. Earthquakes are one of nature’s 


most damaging hazards. 


Earthquakes occur on faults. Most earthquakes occur 


miles deep. At well-studied plate boundaries like the 


San Andreas Fault system in California, seismologists 


can often determine the specific fault on which an earthquake occurred. East of the Rockies, far from 


plate boundaries, that is rarely the case. Most of the known faults east of the Rockies are deep, lack 


surface expressions, or have not been discovered. It is hard to link an individual earthquake to an 


individual fault. In most areas, the best guide to earthquake hazards is the earthquakes themselves. 


There are two major fault systems that pose a hazard to Oklahoma City, the NW-trending fault zone in 


southwestern Oklahoma associated with the Meers Fault, located near Lawton, Oklahoma and the NS-


trending Nemaha Fault zone that runs from Omaha, Nebraska through Kansas and Oklahoma City. 


However, the New Madrid Fault zone to the northeast, centered in the Missouri Boot Heel Region, 


historically, is by far the most active area for earthquakes in the central U.S. and may pose the greatest 


risk to Oklahoma City from earthquakes. 


The Meers Fault is the only known fault with evidence of a surface rupturing earthquake, evidenced by a 


fault scarp, in southwestern Oklahoma.  The Meers Fault is 16-23 miles (26-37 km) long and is one of the 


few known fault scarps in the eastern and central United States that has documented Holocene 
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movement. Two documented Holocene slip events (1,600-1,300 years ago), each with about 2.5 m of 


net slip and estimated to be around magnitude 6.5, classify the Meers Fault as a potentially hazardous 


fault.  


 


The above map shows the studied fault hazards in Oklahoma.  It shows the optimally oriented regional 


faults within Oklahoma (Holland, Seismol. Res. Let., 2013); red, the most likely fault orientations to have 


an earthquake; yellow, moderate-likelihood fault orientations; and green, low likelihood 


fault orientations. 


The causes of earthquakes are not understood well enough to predict their occurrence with reliability. 


East of the Rockies, an earthquake can be felt over an area as much as ten times larger than a similar 


magnitude earthquake on the west coast, due to the sability of the continental craton. A magnitude 4.0 


eastern U.S. earthquake typically can be felt at many places as far as 100 km (60 mi) from where it 


occurred, and it infrequently causes damage near its source. A magnitude 5.5 eastern U.S. earthquake 


usually can be felt as far as 500 km (300 mi) from where it occurred, and sometimes causes damage as 


far away as 40 km (25 mi). 
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In recent years tremors have been recorded in central Oklahoma in seemingly greater frequency. The 


largest of these recent events occurred November 6th 2011 (UTC), 6 miles northwest of Prague, 


Oklahoma and about 40 miles east of Oklahoma City. This event measured at 5.6 on the Richter Scale 


and was widely felt in the neighboring states of Texas, Arkansas, Kansas and Missouri. These 


earthquakes are described in more detail in section 13.2.3 


For hundreds of millions of years, the forces of plate tectonics have shaped the Earth as the huge plates 


that form the Earth's surface move slowly over, under, and past each other. Sometimes the movement 


is gradual and at other times, the plates are locked together, unable to release the accumulating energy. 


When the accumulated energy grows strong enough, the plates break free causing the ground to shake. 


Most earthquakes occur at the boundaries where the plates meet; however, some earthquakes occur in 


the middle of plates. Earthquakes strike suddenly without warning and can occur at any time of the 


year, day or night, and pose a serious threat to structures and their inhabitants. 


There are 45 states and territories in the United States at moderate to very high risk from earthquakes; 


Oklahoma is one of them. These areas of high risk are located in every region of the country; with 


California experiencing the most frequent damaging earthquakes and Alaska experiencing the greatest 


number of large earthquakes. 


13.2.1 Impact 


The entire Oklahoma City area can be impacted by an earthquake.  The rapid shaking of the Earth’s 


surface by an earthquake can cause buildings, bridges, and dams to collapse, highways to heave, and 


disrupt gas, electric, and phone services. In addition, inland earthquakes can produce landslides, flash 


floods, and fires. The resultant destruction to a city’s critical facilities can have widespread impacts and 


lead to the increased loss of life due to the inability to respond to incidents. 


Direct damages to property and injury to people as a result of earthquakes can occur from shattered 


glass and ornamental objects in and on buildings that fall with the impact of an earthquake. In fact, most 


earthquake injuries and fatalities are the result of collapsing structures and falling objects such as glass 


and building façade materials. 


13.2.2 Measurements 


There are several ways to measure earthquakes such as the Richter Magnitude (Richter) scale, Modified 


Mercalli Intensity Scale, and Moment Magnitude and Peak Ground Acceleration Scale (referred to as 


PGA). The more commonly known method of earthquake intensity measurement is the Richter scale 


shown in table 13-1, which is a logarithmic scale expressed in a number typically ranging from one to 


eight and measures the amount of energy released. An earthquake measuring from 3.5 to 5.4 on the 


Richter scale would need to occur in order for people to notice movement of the earth. Damaging 


earthquakes are often associated with magnitudes greater than 6.0 and an earthquake producing a 


magnitude of 8.0 would cause severe damage in areas several hundred miles across. However, the 


Richter scale has begun to be replaced by the more accurate PGA measurement. 



http://en.wikipedia.org/wiki/Texas

http://en.wikipedia.org/wiki/Arkansas

http://en.wikipedia.org/wiki/Kansas

http://en.wikipedia.org/wiki/Missouri
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PGA is a measure of the strength of 


ground movements and measures 


the rate in change of motion relative 


to the established rate of 


acceleration due to gravity (g). 


Figure 13-2 shows the Oklahoma 


2014 Seismic Hazard Map. This  map 


shows three things: the geographic 


area affected (all colored areas on 


the map), the probability of an 


earthquake of each given level of 


severity (2 percent chance in 50 


years), and the severity (the PGA is 


indicated by color depicting rate in  


percent, ranging from white being the lowest hazard and red being the highest hazard). By examining  


the map, one can see that Oklahoma City is in a low to moderate risk zone.. 


Table 13-1a:  Earthquake: Richter scale, Mercalli Scale 


Mercalli/Richter Scale Comparison 


Mercalli Scale Richter Scale Full Description 


I. 0 – 1.9 Not felt. Marginal and long period effects of large earthquakes. 


II. 2.0 -2.9 Felt by persons at rest, on upper floors, or favorably placed. 


III. 3.0 – 3.9 
Felt indoors. Hanging objects swing. Vibration like passing of light trucks. Duration 


estimated. May not be recognized as an earthquake. 


IV. 4.0 - 4.3 
Hanging objects swing. Vibration like passing of heavy trucks. Standing motor cars 


rock. Windows, dishes, doors rattle. Glasses clink the upper range of IV, wooden 


walls and frame creak. 


V. 4.4 - 4.8 


Felt outdoors; direction estimated. Sleepers wakened. Liquids disturbed, some 


spilled. Small unstable objects displaced or upset. Doors swing, close, open. 


Pendulum clocks stop, start. 


VI. 4.9 - 5.4 


Felt by all. Many frightened and run outdoors. Persons walk unsteadily. Windows, 


dishes, glassware broken. Books, etc., off shelves. Pictures off walls. Furniture 


moved. Weak plaster and masonry D cracked. Small bells ring. Trees, bushes 


shaken.  


VII. 5.5 - 6.1 Difficult to stand. Noticed by drivers of motor cars. Hanging objects quiver. 


Furniture broken. Damage to masonry D, including cracks. Weak chimneys broken 


at roof line. Fall of plaster, loose bricks, stones, tiles, cornices. Some cracks in 


masonry C. Waves on ponds. Small slides and caving in along sand or gravel 


banks. Large bells ring. Concrete irrigation ditches damaged. 


VIII. 6.2 - 6.5 Steering of motor cars affected. Damage to masonry C; partial collapse. Some 


damage to masonry B. Fall of stucco and some masonry walls. Twisting, fall of 


chimneys, factory stacks, monuments, towers, elevated tanks. Frame houses 


moved on foundations. Decayed piling broken off. Branches broken from trees. 


Changes in flow or temperature of springs and wells. Cracks in wet ground and on 


steep slopes. 


Table 13-1: The Richter Scale 


Richter Magnitudes Earthquake Effects 
Less than 2.0 Micro: Micro earthquakes, not felt. 


2.0-2.9 Very Minor: Generally not felt, but recorded. 


3.0-3.9 Minor: Often felt, but rarely causes damage. 


4.0-4.9 
Light: Noticeable shaking of indoor items, 
rattling noises. Significant damage unlikely. 


5.0-5.9 


Moderate: Can cause major damage to poorly 
constructed buildings over small regions. At 
most slight damage to well-designed 
buildings. 


6.0-6.9 
Strong: Can be destructive in areas up to 
about 100 miles across in populated areas. 


7.0-7.9 
Major: Can cause serious damage over larger 
areas. 


8.0 or greater 
Catastrophic: Can cause serious damage in 
areas several hundred miles across. 
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Mercalli/Richter Scale Comparison 


Mercalli Scale Richter Scale Full Description 


IX. 6.6 - 6.9 


General panic. Masonry D destroyed; masonry C heavily damaged, sometimes 


with complete collapse; masonry B seriously damaged. (General damage to 


foundations.) Serious damage to reservoirs. Underground pipes broken. 


Conspicuous cracks in ground. In alluvial areas sand and mud ejected, earthquake 


fountains, sand craters. 


X. 7.0 - 7.3 


Most masonry and frame structures destroyed with their foundations. Some well-


built wooden structures and bridges destroyed. Serious damage to dams, dikes, 


embankments. Large landslides. Water thrown on banks of canals, rivers, lakes, 


etc. Sand and mud shifted horizontally on beaches and flat land. Rails bent 


slightly. 


XI. .7.4 - 8.1 Rails bent greatly. Underground pipelines completely out of service. 


XII. > 8.1 
Damage nearly total. Large rock masses displaced. Lines of sight and level 


distorted. Objects thrown into the air. 


 


Masonry A: Good workmanship, mortar, and design; reinforced, especially laterally, and bound together by using steel, concrete, 


etc.; designed to resist lateral forces.  


Masonry B: Good workmanship and mortar; reinforced, but not designed in detail to resist lateral forces.  


Masonry C: Ordinary workmanship and mortar; no extreme weaknesses like failing to tie in at corners, but neither reinforced nor 


designed against horizontal forces.  


Masonry D: Weak materials, such as adobe; poor mortar; low standards of workmanship; weak horizontally.  


Source: http://www.abag.ca.gov/bayarea/eqmaps/doc/mmigif/m10.html 


The City of Oklahoma City has identified an earthquake on the Richter scale of 4.4 to 4.8 is considered a 


minor severity.  A major severity is 5.5 – 6.1 or higher. 


Figure 13-2: Oklahoma 2014 Seismic Hazard Map 


 



http://www.abag.ca.gov/bayarea/eqmaps/doc/mmigif/m10.html
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http://earthquake.usgs.gov/earthquakes/states/oklahoma/hazards.php - Accessed may 22, 2015 


13.2.3 Historical Events and Costs 


Historically, the State of Oklahoma averaged about 50 to 100 recorded earthquakes annually. Most of 


these earthquakes occur on deep faults that are not visible at the Earth's surface and residents had 


reported only one or two earthquakes as being felt each year. Oklahoma has thousands of faults in the 


subsurface, but most of these were last active over 200 million years ago. 


In 2008 the rate of earthquakes began to rise in Oklahoma, with over a dozen earthquakes occurring in 


the region east and northeast of Oklahoma City, that number had doubled in 2009 and skyrocketed in 


2010 with 1,047 earthquakes located and reported by the Oklahoma Geological Survey (OGS). This 


uncharacteristic number of events has and is continuing to increase with over 2,200 earthquakes located 


and reported in Oklahoma already in 2014. 


 In 2010 the OGS located 1,047 Oklahoma earthquakes and of these 103 were reported felt.  The largest 


earthquake to be recorded in 2010 was the October 13 magnitude 4.4 and MMI of VI,  earthquake near 


Norman, Oklahoma.    


In 2011, the OGS located 1,470 Oklahoma earthquakes and of these 99 were reported felt.  The largest 


earthquake to be recorded in 2011 was the November 6th magnitude 5.6  and MMI of VII, earthquake 


near Prague, Oklahoma. This event is also the largest earthquake recorded in Oklahoma and is discussed 


further throughout the chapter. 


In 2012, the OGS located 980 Oklahoma earthquakes and of these 75 were reported felt. The largest 


earthquake to be recorded in 2012 was the April 3rd magnitude 4.4 and MMI of V earthquake in Atoka 


County near Wardville, Oklahoma.  


In 2013, The OGS located 2,848 earthquakes in Oklahoma and of these 284 were reported felt. The 


largest earthquake to be recorded in 2013 was the December 7th magnitude 4.5 and MMI of VI 


earthquake in Oklahoma County near Arcadia Lake.   


By June 6, 2014 the OGS had located 2,270 earthquakes, and over 430 of these earthquakes have been 


reported as felt and eight earthquakes have been between the magnitudes 4.0 and 4.5. 


According to the OGS, the largest earthquake recorded in Oklahoma registered as a magnitude 5.6 on 


the Richter Scale and occurred November 6th, 2011 (UTC), 6 miles northwest of Prague and about 40 


miles east of Oklahoma City, this event was reported to the USGS by more than 60,000 individuals from 


26 states and was given a Modified Mercalli Intensity (MMI) of VII. At least 2 people were injured and 14 


homes had major damage and many more reported minor damage in an area approximately 25 sq miles 


in the immediate vicinity of the epicenter. The earthquake occurred on the Wilzetta Fault, a 55 mile long 
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strike-slip fault zone that runs from central Pottawatomie County to the western part of Creek County 


and is associated with the Nemaha uplift system. 


This event was preceded by multiple foreshocks and followed by multiple aftershocks. The largest 


events in this series of damaging earthquakes occurred November 5th, 6th, and 8th, 2011. The mainshock 


was a magnitude 5.6 on November 6th, the largest foreshock event was a magnitude 4.8 on November 


5th and the largest aftershock event was a magnitude 4.8 on November 8th. These earthquakes have 


been the largest events recorded during the current period of increased seismicity and have been 


identified as slip on the Wilzetta Fault (aka Seminole Uplift).  


 Prior to the Prague event the largest recorded Oklahoma earthquake was the El Reno earthquake on 


April 9, 1952, with a magnitude of about 5.5 on the Richter scale. This earthquake produced moderate 


damage in El Reno, Oklahoma City, and Ponca City, as seen in toppled chimneys and smokestacks, 


cracked and loosened bricks on buildings, and broken windows and dishes. Reportedly, a 45-foot long 


crack in the State Capitol buildings and slight damage in many other towns in Oklahoma and some 


towns in Kansas and Texas occurred. The earthquake was caused by slippage along the Nemaha fault 


and was felt over most of Oklahoma and in Arkansas, Iowa, Kansas, Missouri, Nebraska, and Texas.  


The Nemaha Fault zone is a buried granite mountain range that extends from Omaha, Nebraska, 


through Kansas, and into Oklahoma City, Oklahoma.  The Nemaha Fault is a high –angled reverse fault 


that is generally down-to-the-east in direction and is bounded to the East by the Humbolt fault zone. 


The Nemaha Fault zone, the Humboldt fault zone and the Wilzetta fault zone are still active today. 


Outside of Oklahoma, the largest known earthquakes felt in the United States east of the Rockies, 


occurred along the New Madrid Fault zone in Missouri, where a three-month long series of quakes from 


1811 to 1812 included three earthquakes that produced magnitudes of 7.7, 7.5, 7.7 on the Richter scale. 


These earthquakes were felt over the entire Eastern United States, with Missouri, Tennessee, Kentucky, 


Indiana, Illinois, Ohio, Alabama, Arkansas, and Mississippi experiencing the strongest ground shaking. 


To address this increase in Oklahoma seismicity The US Geological Survey and Oklahoma Geological 
Survey (2014) reported the following in a joint press release14: 
 


The rate of earthquakes in Oklahoma has increased remarkably since October 2013–by about 50 
percent significantly increasing the chance for a damaging magnitude 5.5 or greater quake in 
central Oklahoma. 
 
A new U.S. Geological Survey and Oklahoma Geological Survey analysis found that 145 
earthquakes of magnitude 3.0 or greater occurred in Oklahoma from January 2014 through May 
2, 2014. The previous annual record, set in 2013, was 109 earthquakes, while the long-term 
average earthquake rate, from 1978 to 2008, was just two magnitude 3.0 or larger earthquakes 


                                                             
14 OGS, USGS (2014) The Record Number of Oklahoma Tremors Raises Possibility of Damaging Earthquakes. 
Updated USGS--‐Oklahoma Geological Survey Joint Statement on Oklahoma Earthquakes. Originally released: 
10/22/2013; Updated May 2, 2014.  Retrieved from: http://www.okgeosurvey1.gov/media/press/Full_USGS-
OGS_Statment_05022014.pdf  



http://www.okgeosurvey1.gov/media/press/Full_USGS-OGS_Statment_05022014.pdf

http://www.okgeosurvey1.gov/media/press/Full_USGS-OGS_Statment_05022014.pdf
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per year. Important to people living in central and north-central Oklahoma is that the likelihood 
of future, damaging earthquakes has increased as a result of the increased number of small and 
moderate shocks. 
 
Oklahoma’s heightened earthquake activity since 2009 includes 20 magnitude 4.0 to 4.8 quakes, 
plus the largest earthquake in Oklahoma’s history – a magnitude 5.6 earthquake that occurred 
near Prague on Nov. 5, 2011. The 2011 Prague earthquake damaged a number of homes and the 
historic Benedictine Hall at St. Gregory's University in Shawnee. Prior to the 2011 Prague 
earthquake, the largest earthquake of Oklahoma’s history was a magnitude 5.5 earthquake that 
occurred in 1952 near El Reno and damaged state buildings in Oklahoma City. 
 
“While it’s been known for decades that Oklahoma is ‘earthquake country,’ we hope that this 
new advisory of increased hazard will become a crucial consideration in earthquake 
preparedness for residents, schools and businesses in the area,” said Dr. Bill Leith, Senior 
Science Advisor for Earthquakes and Geologic Hazards at USGS. “Building owners and 
government officials should have a special concern for older, unreinforced brick structures, 
which are vulnerable to serious damage during sufficient shaking.” 
 
USGS statistically analyzed the recent earthquake rate changes and found that they do not seem 
to be due to typical, random fluctuations in natural seismicity rates. Significant changes in both 
the background rate of events and earthquake triggers needed to have occurred in order to 
explain the increases in seismicity, which is not typically observed when modeling natural 
earthquakes. 
 
The analysis suggests that a likely contributing factor to the increase in earthquakes is triggering 
by wastewater injected into deep geologic formations. This phenomenon is known as injection-
induced seismicity, which has been documented for nearly half a century, with new cases 
identified recently in Arkansas, Ohio, Texas and Colorado. A recent publication by the USGS 
suggests that a magnitude 5.0 foreshock to the 2011 Prague, Okla., earthquake was human-
induced by fluid injection; that earthquake may have then triggered the main shock and its 
aftershocks. OGS studies also indicate that some of the earthquakes in Oklahoma are due to 
fluid injection. The OGS and USGS continue to study the Prague earthquake sequence in relation 
to nearby injection activities. 
 
Collaborative USGS and OGS research to understand earthquake rate increase in the central 
Oklahoma area includes quantifying the changes in earthquake rate, assessing the implications 
of the increased small and moderate earthquake activity for large earthquake hazards, and 
evaluating possible links between these earthquakes and wastewater disposal from oil and gas 
production activities. The OGS is also focused on seismicity in north-central Oklahoma.  
  
To more accurately determine the locations and magnitudes of earthquakes in Oklahoma, the 
OGS has increased the number of monitoring stations and now operates a seismograph network 
of 15 permanent stations and 17 temporary stations, many of which are on loan from the USGS. 
There are also three permanent seismic stations operated by the USGS and the Incorporated 
Research Institutions for Seismology. Data from this network are shared in real-time with the 
USGS National Earthquake Information Center, which provides 24x7 reporting on earthquakes 
worldwide. 







CHAPTER 13 – EARTHQUAKES  PART 2 


 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |13-9  


 
Figure 13-3: Seismicity Map of Oklahoma 1970-January 20, 201515 


 
 


                                                             
15


 http://earthquake.usgs.gov/earthquakes/states/oklahoma/seismicity.php, accessed .May 22, 2015 



http://earthquake.usgs.gov/earthquakes/states/oklahoma/seismicity.php
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Largest Earthquakes to Occur in Oklahoma County and Surrounding Counties 
 1950 to Present 


Date County City MMI Intensity Mag Latitude Longitude 


2011-
Nov-
06  


LINCOLN Prague VII 5.6 35.53162 -96.77137 


1952-
Apr-09 


CANADIAN El Reno VII 5.5 35.4 -97.8 


2011-


Nov-08 
LINCOLN Prague VI 4.8 35.5179 -96.7858 


2011-
Nov-05 


LINCOLN Prague VI 4.8 35.53849 -96.78069 


2014-
Mar-30 


LOGAN Marshall V 4.5 36.13092 -97.62912 


2013-


Dec-07 
OKLAHOMA 


Arcadia 


Lake 
VI 4.5 35.607 -97.38468 


2013-
Apr-16  


LINCOLN Wellston V 4.4 35.68623 -97.08884 


2010-
Oct-13 


CLEAVLAND Noble VI 4.4 35.17552 -97.32081 


2014-


Apr-07 
LOGAN Langston V 4.3 35.89131 -97.27518 


2010-
Nov-24 


OKLAHOMA Luther IV 4.3 35.612 -97.252 


2014-
Mar-30 


LOGAN Marshall V 4.2 36.12546 -97.63979 


2014-


Apr-06 
LOGAN Langston IV 4.2 35.89019 -97.26905 


2013-
Apr-16  


LINCOLN Wellston VI 4.2 35.68074 -97.09777 
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 http://www.okgeosurvey1.gov/pages/earthquakes/information.php Accessed May 22, 2015 


2014-
Feb-09 


LOGAN Langston VI 4.1 35.89254 -97.29209 


2014-
Apr-10 


LOGAN Guthrie V 4.1 35.77453 -97.48264 


2014-
Apr-05 


LOGAN Marshall IV 4.1 36.13124 -97.63078 


2013-
Dec-29 


LOGAN Langston IV 4.1 35.89136 -97.29668 


2010-
Feb-27 


LINCOLN Prauge IV 4.1 35.535 -96.757 


2011-
Nov-06 


LINCOLN Prauge V 4.0 35.519 -96.784 


2014-
Mar-30 


LOGAN Marshall IV 4.0 36.13519 -97.62569 


13.2.4 Vulnerable Populations and Facilities 


Oklahoma City is located in the Central Plains Province, which is a relatively stable area. Figure 13-3 on 


the following page exhibits seismic activity in Oklahoma from 1990 to 2006. As one can see, there is 


there is a concentration of earthquake activity to the south of Oklahoma City in the Ouachita, Arbuckle, 


and Wichita Mountain ranges. 


In regards to Oklahoma City, there is no discernable group of population or property that is at greater 


risk from earthquakes due to its proximity to a fault (geographic location). This is largely the result of the 


widespread impact of an earthquake. Therefore, increased vulnerability to life and property in this area 


is attributed to relative surficial geology, structural and aesthetic characteristics, and the level of 


preparedness of residents and first responders. 


Therefore, vulnerable facilities include structures and infrastructure with foundations or beds resting on 


unconsolidated landfill, old waterways, or other unstable soils and are most susceptible to damage from 


earthquakes. In addition, mobile homes and manufactured homes not tied to a reinforced foundation 


anchored to the ground are also at an increased risk since they can be shaken off their mountings during 


an earthquake. 


As mentioned previously, resultant injuries to people are largely the result of structure and 


infrastructure collapse and falling materials. Therefore, the design and construction of these facilities 


can influence the threat to life, extent of damage, and function of such facilities during and after a 



http://www.okgeosurvey1.gov/pages/earthquakes/information.php%20Accessed%20May%2022
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seismic event. It is essential to protect and design critical facilities to withstand a predicated seismic 


event in the area to ensure that services will not be interrupted. 


Risks associated with earthquakes in Oklahoma City are likely to be related to structural failures of both 


buildings and infrastructure. Infrastructure failures include pipelines, gas lines, roads and bridges, dams, 


and other critical facilities (refer to section 2.13 for further description of critical facilities). 


13.2.5 Estimated Losses 


The following estimation of loss is based on scenarios from the 2006 hazard mitigation plan (HMP) 


utilizing the HAZUS-MH database. The model has not been updated as the available data and 


assumptions incorporated into the model have not significantly changed. 


In order to estimate the vulnerability in the City of Oklahoma City’s (the City) assets to earthquake 


damage, the following scenarios were evaluated using the Federal Emergency Management Agency’s 


(FEMA) Hazard loss estimation software (HAZUS-MH) for estimating earthquake damage: 


1. The annualized loss from earthquakes over a 100-year return frequency with a magnitude of 


5.0. 


2. The projected impact of the El Reno 1952 earthquake (Epicenter: 35.4°N, 97.8°W) on Oklahoma 


City. 


3. The projected impact of the 1811 Missouri earthquake (Epicenter: 36°N, 90.0°W). 


4. The projected impact of the 1882 Oklahoma earthquake (Epicenter: 34°N, 96°W) on Oklahoma 


City. 


5. The projected impact on Oklahoma City from a potential 7.0 earthquake with an epicenter in 


along the Meers Fault (Epicenter: 34.8°N, 98.5°W). 


The first scenario was designed to give an indication of the average yearly risk to Oklahoma City from an 


earthquake. The second and third scenarios were designed to evaluate the potential impact on 


Oklahoma City today from two historic earthquakes in the HAZUS-MH database. Finally, the fourth 


scenario was designed in relation to the city’s location to the Meers Fault, which is the only surface 


breaking rupture east of the Rocky Mountains. The Meers Fault has the first documented movement of 


a fault in the last 10,000 years in the Central Mid-Continent region of the United States, which includes 


Oklahoma, Kansas, Nebraska, South Dakota, and North Dakota.  


Figure 13-4 presents summary results of total economic damage and estimated casualties as taken from 


the HAZUS-MH analysis. As shown, Oklahoma City is relatively safe from minor events occurring in the 


Missouri Region (event 3), however, remains susceptible to damage from major (even catastrophic) 


events from this region (as shown in event 5). Localized earthquakes do not pose a major threat and 


earthquakes similar to the 1882 Oklahoma earthquake (event 4) will have little to no damage to the City 


as recognized in the millions of dollars.  
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Table 13-4: Summary of Asset Vulnerability in Oklahoma City from Earthquakes 


 


Regarding table 13-4, scenario casualty estimates are reported for 2 AM.  Casualty rating’s range from 


injuries will require medical attention but hospitalization is not needed (SL1) to victims are killed by the 


earthquake (SL4).  The Fire column represents the number of ignitions as a result of the earthquake, the 


square miles (sq mi) that will burn, and the estimated damages in millions.  


Uncertainties are inherent in any loss estimation methodology as they arise in part from incomplete 


scientific knowledge concerning earthquakes and their effects upon buildings and facilities. They also 


result from the approximations and simplifications that are necessary for comprehensive analysis and 


incomplete or inaccurate inventories of the built environment, demographics, and economic parameters 


add to the uncertainty. These factors can result in a range of uncertainty in loss estimates produced by 


the HAZUS-MH Earthquake Model but are acceptable for purposes of this plan. 


13.2.6 Risk Assessment 


The 2008 U.S. Geological Survey (USGS) National Seismic Hazard Maps display earthquake ground 


motions for various probability levels across the United States and are applied in seismic provisions of 


building codes, insurance rate structures, risk assessments, and other public policy.  Figure 13-5 shows 


the Peak Ground Acceleration, which approximates the maximum acceleration experienced by a 


building or other fixed object during the course of the earthquake motion.  


Scenario 


Building Related ($ 
Million) 


Other ($ Million) Causalities Fires 
(#/sq mi/ 


$ Millions) Income 
Capital 
Stock 


Transp
ort 


Utility SL1 SL2 SL3 SL4 


1 0 0 0 0 0 0 0 0 0/0/0 


2 175 1,952 22 154 644 120 14 27 44/0.32/53 


3 0 0 0 0 0 0 0 0 0/0/0 


4 0 0 0 0 0 0 0 0 0/0/0 


5 172 1114 15 39 431 71 8 15 16/0.14/20 


Data from HAZUS-MH  (Included in detail in appendix H of the 2006 Hazard Mitigation Plan) 
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16 


Since the Meers Fault is considered an extremely quiet fault, 


with only one small earthquake associated with it in 1981, 


geologists estimate that the last major movement in the fault 


occurred between 500 to 2000 years ago. Recent studies 


suggest that earthquakes along the Meers Fault occur at very 


long intervals and although that time period is unknown, it 


could be another thousand years before a major earthquake 


occurs. As mentioned previously, the New Madrid fault in 


Missouri, poses a greater threat to the residents of Oklahoma City. Seismologists estimate the 


probability of a large earthquake in the New Madrid area in the next 50 years to be higher than ninety 


percent (90 percent). 


Potential secondary impacts associated with earthquakes are often the result of key infrastructure and 


critical facility failures, which may lead to the following situations: 


 Indirect loss of life due to an inability to respond to secondary catastrophes, such as fires, due to 


road and bridge failure 


 Indirect loss of life due to an inability to provide adequate emergency medical aid 


 Release of hazardous materials with associated adverse environmental impacts due to damaged 


facilities 


 Losses due to interruption of access to transportation mechanisms (For example, export losses 


due to interstate damage, railroad loading facilities, etc.) 


                                                             
16 2008 U.S. Geological Survey National Seismic Hazard Map, 
http://earthquake.usgs.gov/hazards/products/conterminous/2008/maps/, accessed February 4, 2011. 


Figure 13-5: Peak Ground Acceleration for Central/Eastern U.S – 2008 
with 2 percent Exceedance in 50 Years 


 



http://earthquake.usgs.gov/hazards/products/conterminous/2008/maps/
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 Disruption of economic activity across the region and in the communities directly affected 


13.3 Mitigation Strategies 


Considerable interagency cooperation and research continue to support the adoption of State and local 


building codes and regulations designed to reduce losses sustained by new and existing construction 


due to seismic hazards. Two important programs coordinated by FEMA and supported by many other 


agencies are the rehabilitation of existing buildings and the seismic safety of new buildings. There are 


numerous publications available that provide guidance on earthquake mitigation. 


In addition, current professional knowledge and experience provides many solutions and approaches 


that can be instituted to reduce the impact to lives and property associated with earthquakes. For 


example, the location and force that an earthquake will generate for a particular area can be identified 


with a considerable level of accuracy and combined with innovative engineering solutions and best 


practices, design, and construction techniques have an increased chance of surviving the impacts of 


earthquakes. 


13.4 Conclusion 


Oklahoma City experiences a low to moderate risk from seismic activity due to its relative proximity to 


the Meers Fault, located near Lawton, Oklahoma, the Nemaha fault zone, running NS through Oklahoma 


City, and the New Madrid Fault zone to the northeast, centered in the Missouri Bootheel Region. The 


probability of a destructive earthquake affecting Oklahoma City has increased but is still relatively low; 


however, smaller earthquakes that are occurring more frequently, over time, can gradually impact the 


integrity of structures and infrastructure and could result in failures. 


Based on available information from FEMA’s HAZUS-MH computer model, the average annual losses 


have been estimated to be well under a million dollars per year, while the largest known historical 


earthquakes in the immediate area are estimated to cause damages of approximately $1.36 billion 


(arbitrary event) and $1.35 billion (El Reno 1952 event) according to HAZUS-MH. 


Note: USGS reported actual damages from 1952 El Reno earthquake to be “several thousand dollars”.  
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Chapter 14 - Dam Failure 


14.1 Plan Update 


The HMC reviewed Chapter 14 and have determined 


no changes to Chapter 14 are needed. As of this 


update to the Hazard Mitigation Plan there are an 


estimated 76 dams (public and private) within the 


jurisdictional boundaries of the City of Oklahoma City.  


Fifteen of these seventy six dams are owned by the 


City of Oklahoma City.  Of these fifteen there are 


eight high hazard potential dams.  The remaining sixty 


one (61) dams are privately owned.  A variety or 


private individuals, companies, and organizations 


such as homeowner associations (ROA) maintain these privately owned dams. Some of these dams are 


high hazard potential dams.   


In September 2010 the City of Oklahoma City adopted an updated Dam Emergency Action Plan (Dam 


EAP) designed to prepare and help activate the process of warning and evacuating the immediate 


communities downstream in the event of a situation in which a potential dam failure is either eminent 


or has occurred. 


14.2 Hazard Profile 


A dam is defined as any artificial barrier or structure constructed across a watercourse for the purpose 


of storage, control, or diversion of water.  Dams typically are constructed of earth, rock, concrete, or 


mine tailings.  A dam impounds water in the upstream area, referred to as the reservoir or lake.  The 


amount of water impounded is measured in acre-feet.  An acre-foot is the volume of water that covers 


an acre of land to a depth of one foot.  As a function of upstream topography, even a very small dam 


may impound or detain many acre-feet of water.  A dam failure is the collapse, breach, or other failure 


resulting in downstream flooding. 


Dams provide many benefits such as maintaining an adequate water supply for drinking, navigation, and 


agricultural irrigation.  Dams also provide hydroelectric power and create lakes for fishing and 


recreation.  Perhaps the most important function of a dam is to control flow rates and provide storage 


so that water can be released over time, thereby assisting in preventing or reducing floods and drought. 


Dam failures are generally caused by structural deficiencies or an event(s) that compromises the 


structural integrity of a dam.  Structural deficiencies include undermining, seepage, erosion, cracking, 


poor compaction, sliding, and overturning, mainly caused by the age of a dam, lack of maintenance, and 


past stresses.  One event that could compromise a dam’s stability could be inadequate spillway capacity, 


which results in overtopping the dam and is caused by excessive runoff from heavy precipitation.  In 
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addition, the collection of debris or ice, which blocks the spillway and places extra force on the dam due 


to rising water level, could also cause failures.  Other events that could also result in dam failures include 


a civil disturbance such a terrorist (sabotage) act designed to weaken the structure or alter flow rates, 


such as a bomb or fire, or natural hazard events such as an earthquake.  


14.3 Risk Assessment 


When a dam fails, the unexpectedness and high velocity of the water make the damage severe.  Once 


signs of dam failure become visible, breaching often occurs within hours leaving little time for 


evacuation.  Over time, dams magnify the downstream risk of flooding with or without failure as they 


often attract new floodplain development with the availability of water, power, or recreation 


opportunities and create a sense of flood 


protection, which is in part, false.  In time, 


sedimentation within the reservoir can 


significantly reduce flood control capabilities 


without proper mitigation.  Competing uses 


of the reservoir can impair flood control since 


those relying on the dam for recreation and 


water supply (including irrigators, 


manufacturers, and residential users) often 


press for continued high pool levels thereby 


leaving little or no reservoir storage space 


when floods occur.  


A number of factors contribute to the impact and subsequent damage that a dam’s failure can cause.  


Factors include the degree and rate of structure failure (partial or complete failure and sudden or 


gradual water release), the amount of water stored in the reservoir above the dam break elevation line, 


the concentration of development and infrastructure in the expanded spillway, and the downstream 


topography. 


Dam failures can also be attributed to non-structural failures such as a dam’s failure to perform its 


intended purpose of flood control.  For example, in the event that a dam needs to release large volumes 


of water in order to protect the structural integrity of the dam and results in a hazardous situation to 


property and residents in the spillway of the dam, it is considered to have failed. 


Of the 15 dams maintained by the City three are significant in size and utilized for water supply and 


storage as well as recreational uses.  Stanley Draper Lake Dam is located southeast of the City, north of  


SE 149th Street between S. Douglas Boulevard and S. Westminster Road.  The dam was constructed in 


1963 for water storage and recreation uses.  Because water is pumped into the reservoir rather than 


being stream fed the risk of a dam failure as a result of flooding is considered minimal.   
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 Another large city owned dam is Lake Hefner Dam located in the northwest quadrant of the City west of 


Lake Hefner Parkway and south of Hefner Road.  The dam was constructed in 1943 for water storage 


and recreation uses.  The primary 


earthen embankment runs along the 


south side of Hefner Road.  As 


illustrated in Figure 25-1, a forty two 


inch (42") diameter water main will 


be built near the toe of the Lake 


Hefner Dam. If this water main were 


to break, it may pose a threat to 


Lake Hefner Dam. 


The oldest city owned dam is the 


Lake Overholser Dam.  Constructed 


in 1919, it is located in the west part 


of the City and is bounded by the 


John Kilpatrick Turnpike to the west, 


US 66 to the north, Overholser Drive 


to the east, and NW 10th Street to 


the south with the primary structure 


located in the southeast part of the 


lake. 


Zoo Lake dam and Bluff Creek Park 


dam are much smaller 


impoundments that provide 


recreational uses.  At the Oklahoma 


City Zoo the roadway embankment 


of Remington Place acts as a natural 


dam.  Other dams in the City are smaller, storm water detention facilities often holding back water only 


during storm events. 


To classify the hazards that these dams present, the Oklahoma Water Resources Board (OWRB) has 


established a system that indicates each dam as having a high, significant, or low hazard potential.  This 


rating is dependent on the amount of water stored by the dam and downstream populations.  In 


particular, high hazard designations are due to the presence of occupied dwellings immediately 


downstream and that in the event of failure will likely have fatalities.  This hazard rating system does not 


indicate that the dam is in disrepair but is simply a measure of the potential to cause damage 


downstream if a dam were to fail.  Table 18-1 summarizes dams owned by the City, and lists each dam’s 


hazard potential as well as purpose, year built, and existence of an Emergency Action Plan (EAP). 


 
Figure 14-1:  Lake Hefner 


 


Primary Embankment 
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Table 14-1:  City of Oklahoma City Dams 


  
Dam Name Source of Water Department Purposes 


Year 
Built 


Hazard 
Potential 


EAP 
Required 


1 Lake Overholser Dam N. Canadian River Utilities S, R 1919 H Y 


2 Lake Hefner Dam N. Canadian River Utilities S, R 1943 H Y 


3 
Hefner Water Treatment Plant 
North Sludge Lagoon 


Bluff Creek 
Tributary 


Utilities O 1954 H Y 


4 Lake Stanley Draper Dam 
Lake Atoka East 
Elm Creek 


Utilities S, R 1963 H Y 


5 
Draper Water Treatment Plan 
Sludge Lagoon 


East Elm Creek Utilities O 1963 L N 


6 Dry Creek Detention  Dry Creek Public Works C 1978 H Y 


7 Will Rogers Park Holding Pond 
Deep Fork 
Tributary 


Public Works C 1967 H Y 


8 Northeast (Zoo Lake)  
Deep Fork 
Tributary 


Public Works R 1908 H Y 


9 Lightning Creek Holding Pond A Lightning Creek Public Works C 1977 L N 


10 Lightning Creek Holding Pond B Lightning Creek Public Works C 1977 L N 


11 Lightning Creek Holding Pond C Lightning Creek Public Works C 1977 H Y 


12 
Oliver Park Wet Bottom Holding 
Pond DC-0133 


Lightning Creek Public Works C 2009 L N 


13 Detention Pond DC-0166 Lightning Creek Public Works C 2010 L N 


14 Regional Detention Pond DC_0187 Chisholm Creek Public Works C 2008 L N 


15 Bluff Creek Park Dam Bluff Creek  
Parks and 


Recreation 
R 1928 L N 


Purposes:  (C) Flood Control Storm Water Management, (O) Other, (R) Recreation, (S) Water Supply 


Hazard Potential: (H) High, (L) Low 


EAP (Emergency Action Plan) Required: (Y) Yes, (N) No 
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Figure 14-2 illustrates the location of the City of Oklahoma City owned dams. 
Figure 14-2:  Oklahoma City Dam Locations 
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14.3.1 Historical Events and Costs 


The only significant dam failure recorded in Oklahoma City occurred in 1923 when heavy rains caused 


Lake Overholser dam to fail and resulted in the displacement of approximately 15,000 residents.  


Estimated damages, recovery costs, fatalities, and injuries are unknown.  This historical failure of Lake 


Overholser is highly unlikely to occur with present day mitigation measures, spillway construction, and 


siting of structures.  In the event that Lake Overholser was to fail in present day the impact would be 


minimal and at most a handful of homes would be impacted.    A potential dam failure occurred at the 


Dry Creek Detention Pond Dam on April 10, 2008.  Heavy rains had occurred in the days prior to April 10, 


2008.  The Overflow Pipe that runs from the pond, under the dam, and into Dry Creek had failed and the 


leaking water had eroded the earthen dam above it causing two large holes, one on the back of the dam 


and one front of the dam.  There was a potential for the remaining portions of the earthen dam to 


collapse and cause a sudden release of water from the pond resulting in a flash flood along Dry Creek 


north of the dam.  Public Works took immediate mitigation actions and prevented any failure.  Public 


safety personnel notified residents in the potential inundation zone of the hazard and provide 


information on protective actions they should take. 


14.3.2 Potential Secondary Impacts 


Potential secondary impacts associated with dam failures are often the result of key infrastructure and 


critical facility failures, which may lead to the following situations: 


 Indirect loss of life due to an inability to respond to secondary catastrophes, such as flooding, 
due to road and bridge failure or inundation from potentially high velocity floodwaters. 


 Indirect loss of life due to an inability to provide adequate emergency medical aid. 


 Release of hazardous materials with associated adverse environmental impacts due to damaged 
and/or inundated facilities. 


 Losses due to interruption of access to transportation mechanisms (For example, export losses 
due to distribution centers, railroad loading facilities, etc.). 


 Disruption of economic activity across the region and in the communities directly affected due 
to functional downtime due to resultant damages. 


14.4 Mitigation Strategies 


The City of Oklahoma City owned dams are inspected by a contractor as required by Federal and/or 


State regulations.  Corrective action is taken to correct any deficiencies found during the inspections. 


Earlier warning and evacuation when dam failure is eminent is key to saving lives.  OKC Emergency 


Management, Public Works, and the Utilities Department partnered to develop a Dam Emergency 


Action Plan which included sections on warning and evacuation.  Development of flash flood inundation 


maps as a result of dam failure is included in this Plan Update. 


Inundation studies and GIS maps which model potential dam failures would provide a better 


understanding of the impacts and estimated losses of dam failures but there is a data deficiency as of 
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the adoption of the HMP.  A mitigation measure of this report is to acquire these inundation studies in 


order to estimate losses and provide better early warning procedures. 


14.5 Conclusion 


Although dam failures are rare, especially with larger engineered dams, the result can be catastrophic.  


Of the 15 dams maintained by the City three are significant in size and utilized for water supply and 


storage as well as recreational uses.  Stanley Draper Lake Dam is located southeast of the City, north of 


SE 149th Street between S. Douglas Boulevard and S. Westminster Road.  The dam was constructed in 


1963 for water storage and recreation uses.  Because water is pumped into the reservoir rather than 


being stream fed the risk of a dam failure as a result of flooding is considered minimal and properties 


down from this dam consists mainly of residential and agricultural properties.  Lake Hefner Dam located 


in the northwest quadrant of the City west of Lake Hefner Parkway and south of Hefner Road.  The dam 


was constructed in 1943 for water storage and recreation uses.  The primary earthen embankment runs 


along the south side of Hefner Road and properties below this dam are heavy on residential properties.  


The oldest city owned dam is the Lake Overholser Dam.  Constructed in 1919, it is located in the west 


part of the City and is bounded by the John Kilpatrick Turnpike to the west, US 66 to the north, 


Overholser Drive to the east, and NW 10th Street to the south with the primary structure located in the 


southeast part of the lake.  The area down from Lake Overholser Dam consists of a combination of 


residential, commercial and industrial properties.  If 50 homes are destroyed when a dam failure occurs 


then the City of Oklahoma City would have to utilize outside resources and request assistance from the 


state.  Due to the above mentioned data deficiency, an analysis of the type of structures below the 


other 5 high hazard dams is unavailable.  Oklahoma City owns eight high-hazard potential dams all of 


which have Emergency Action Plan’s in place and are periodically inspected as required by federal and 


state law.   







CHAPTER 15 – HAZARDOUS MATERIALS  PART 2 


 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |15-1  


Chapter 15 - Hazardous Materials 


15.1 Plan Update 


The HMC reviewed Chapter 15 and have determined no 
changes to Chapter 15 are needed, with the exception of 
updating the hazardous materials events in Oklahoma 
City since the 2006 HMP.  Hazardous materials are 
substances that, because of their chemical or toxic 
nature, pose a potential risk to life or health. Many of 
the properties of these substances that make them 
valuable to us, such as their ability to kill dangerous 
bacteria in water, can cause a hazard for people and the 
environment if they are mishandled. Some hazardous 
materials can cause death, serious injury, long-lasting health effects, and damage to property. They can 
be stored in various facilities and transported over highways, railroads, and through pipelines.  


15.2 Hazardous Material Transport 


Hazardous materials are essential to the economy of the United States and the well-being of its people. 


Hazardous materials fuel cars and trucks, heat and cool homes and offices. They are used for farming 


and medical applications, in manufacturing, mining, and other industrial processes. Millions of tons of 


explosive, poisonous, corrosive, flammable, and radioactive materials are transported every day by 


plane, train, truck, or vessels in quantities ranging from several ounces to many thousands of gallons. 


The vast majority of hazardous material (hazmat) shipments arrive safely at their destinations. Most 


incidents that do occur involve small releases of material and present no serious threat to life or 


property when mitigated quickly and appropriately. 


15.2.1 Streets and Highways 


Oklahoma City is the crossroads for numerous major United States interstates (I-35, I-40, I-44, I-235, and 


I-240) and multi-lane highways (Hwy 3, Hwy 74, Hwy 77, and Kilpatrick Turnpike), which traverse its 


boundaries carrying hazardous materials year-round. If these materials are released during transport or 


during an accident, they can spread quickly to surrounding communities.  


15.2.1.1   Hazard Profile 


Laws require that vehicles carrying hazardous materials display a placard indicating the material. 


However, distribution centers for over-the-road (OTR) transportation companies, including United 


Parcel Service (UPS) and FedEx, transport mixed loads of hazardous material, which do not require 


placards because the quantity of hazardous material is below established thresholds. 


According to the U.S. Department of Transportation (DOT), 143,686 hazmat incidents have occurred on 


our roadways in the last 10 years. These incidents resulted in 108 fatalities; 1,477 injuries; and costs of 


over $496 million.  
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Table 15-1: U.S. Hazardous Material Transport-Related Incidents 


 
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 TOTALS 


INCIDENTS 15,804 13,502 13,594 13,069 13,460 17,160 16,933 14,809 12,732 12,623 143,686 


FATALITIES 9 9 15 11 24 6 9 6 11 8 108 


INJURIES 109 118 105 155 178 192 161 153 153 153 1,477 


COSTS $47,737,482 $48,075,528 $49,109,443 $47,158,965 $40,179,241 $59,502,295 $47,304,969 $43,077,937 $50,752,285 $63,151,578 $496,049,723 


Additionally, the Oklahoma Department of Environmental Quality (DEQ) reports 3,492 hazmat spills 


from 2005 to 2010. These spills can be fixed sites or while in transport. These numbers represent self 


reported spills or releases, which were reported through DEQ’s complaint number and reported by 


either hazmat cleanup crews, responsible parties, local officials, fire departments, or law enforcements. 


Most of these are small spills; mainly diesel spills from truck mishaps on the highway. 


15.2.2.2   Risk Assessment 


Areas in Oklahoma City are more susceptible to hazardous materials events along I-35, I-40, I-44, I-235, 


and I-240 and multi-lane highways Hwy 3, Hwy 74, Hwy 77, and Kilpatrick Turnpike) During the past 6 


years, a total of 3,492 hazmat incidents were recorded in the city, costing $251,620. The city has a 100 


percent chance of a hazmat spill occurring on streets and highways in any given year. The city averages 


582 hazmat spills every year.  


Table 15-2: Oklahoma City Hazmat Transport Incidents 
  2005 2006 2007 2008 2009 2010 Total 


Hazmat Incidents 549  488  701   604            573             577         3,492  


Hazmat Firefighter 
Deaths               -               -                -                 -                 -                  -                -    


Hazmat Civilian Deaths               -               -                -                 -                 -                  -                -    


Hazmat Property Loss $  $        -     $      -     $520  $78,600   $  65,000   $ 107,500   $  251,620  


 


15.2.2 Rail 


Oklahoma City is home to several railways transporting 


persons and cargo. The Federal Railroad Administration 


is responsible for a safety program that oversees the 


movement of hazardous materials (including 


dangerous goods), such as petroleum, chemical, and 


nuclear products, throughout the nation’s rail 


transportation system.  Figure 14-3 below, shows the 


location of the highways and railroads throughout the 


City of Oklahoma City. 
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Figure 15-3.  Highways and Railroads 
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15.2.2.1   Hazard Profile 


The Burlington Northern Santa Fe, Stillwater Central, Union Pacific, and the Southern Kansas and 


Oklahoma Railways pass through Oklahoma City numerous times daily. There are over 4,000 miles of 


train track that spreads throughout the area near residential and business areas throughout the city. 


Hazmat incidents related to trains can affect any of these communities. 


Table 14-4: U.S. Hazardous Materials/Railway 
 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Total 


Incidents 899 870 802 765 745 703 752 750 643 749 7,678 


Fatalities 3 1 0 3 10 0 0 1 1 0 19 


Injuries 46 14 13 122 693 25 56 63 38 13 1,083 


Costs $21,247,655 $9,745,140 $4,126,165 $13,901,020 $15,454,556 $10,739,810 $27,305,219 $10,073,338 $17,557,034 $7,357,060 $137,506,997 


During the past 10 years, 7,678 hazmat incidents were reported by rail in the U.S. A total of 19 deaths 


and 1,083 incidents, amounting to costs of $137.5 million. 


15.2.2.2   Risk Assessment.  


15.2.3 Pipelines 


Pipeline transport is the transportation of goods through a pipe. Most commonly, liquid and gases are 


sent, the most valuable are those transporting fuels, oils, natural gas, and biofuels.  


15.2.3.1   Hazard Profile 


Pipelines are generally the most economical way to transport large quantities of oil, refined oil products, 


or natural gas by land. They have a lower cost per unit and higher capacity. The pipelines can be made 


from steel or plastic pipes and can vary in size, typically from 2 to 24 inches, sometimes as large as 60 


inches depending on the product(s) it is carrying. Most pipelines are buried at an approximate depth of 


about 3 to 6 feet (0.91 to 1.8 m). The oil is kept in motion by pump stations along the pipeline, and 


usually flows at speed of about 1 to 6 meters per second (3.3 to 20 ft/s).  


Pipeline companies must comply with government regulations, which may define minimum staff to run 


the operation, operator training requirements, up to specifics including pipeline facilities, technology 


and applications required to ensure operational safety. As an example, in the State of Washington, it is 


mandatory for pipeline operators to be able to detect and locate leaks of 8 percent of maximum flow 


within 15 minutes or less. 


The Federal Pipeline and Hazardous Materials Safety Administration mold national and state safety rules 


and inspection procedures for 2.3 million miles of pipelines that carry natural gas and hazardous liquids 


throughout the nation. Over the past decade, the federal agency has conducted approximately 175 


studies to improve safety of the pipeline. The studies include preventing pipeline corrosion, damage 


caused by third parties such as contractors who dig near pipes, and the problems that may manifest as 


pipes age.  The frequency of incidents is historically very low and trending lower. 
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Two incidents sited were associated with aging pipe: defective seam welds ruptured in the September 


2010 natural-gas explosion in San Bruno, California, where eight people died, and a 2007 propane blast 


in Carmichael, Mississippi, which killed two people. 


15.2.3.2   Risk Assessment 


The entire Oklahoma City area can be impacted by pipelines incidents.  Oklahoma City works closely 


with pipeline companies, participating in coordinated educational events, training, and exercises.   


Oklahoma City has been provided access to secure pipeline maps in order to identify and better protect 


critical facilities and vulnerable populations that may be in close proximity to pipelines.  


15.2.4 Hazardous Material Storage 


Many businesses and facilities throughout the U.S. use and store hazardous materials. Some are more 


obvious than others, such as chemical manufacturers and refineries. However, many others are not as 


well recognized, such as a food processing industry that has large quantities of ammonia for 


refrigeration systems.  


15.2.4.1    Plan Update 


In all, varying quantities of hazardous materials are manufactured, used, or stored at an estimated 4.5 


million facilities in the United States. In addition, there are approximately 30,000 hazmat waste sites in 


the country. 


The presence of hazardous materials does not necessarily mean that a community is at risk of an 


incident. These chemicals can be, and usually are, handled safely. Many of the chemicals will not 


migrate beyond the facility even if they spill; however, they can pose risks to the workers at the facility. 


Some chemicals are hazardous only after a prolonged exposure and/or above certain concentrations. 


The U.S. Environmental Protection Agency (EPA) and OSHA are among the agencies that set 


requirements for these facilities and those who work within them. 


In 1986, the U.S. Congress passed the Emergency Planning and Community Right-to-Know Act (EPRCA), 


which is more commonly known as SARA Title III to help America's communities deal safely and 


effectively with the many hazardous substances that are used throughout the nation. The purpose of 


the Act is to encourage and support emergency planning for responding to chemical accidents, and to 


provide local governments and the public with information about possible chemical hazards in their 


communities. To facilitate cooperation between industry interested citizens, environmental and other 


public-interest organizations, and government at all levels, the Act establishes an ongoing "forum" at 


the local level called the Local Emergency Planning Committee (LEPC). The LEPCs are governed by the 


State Emergency Response Commission (SERC) in each state (Oklahoma Hazardous Materials Emergency 


Response Commission).  


There are several federal and state regulations that must be met for the safe and proper storage of 


hazardous chemicals and materials. Chemical storage buildings must be designed to contain liquid spills, 


leaks, vapors, and explosions to minimize risk to workers and the environment. Chemical storage 
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facilities must also meet other criteria, such as steel grates and sumps in the floor of the building to 


collect and contain hazardous chemicals. 


DEQ reports 3,492 hazmat spills from 2005 – 2010. These spills can be fixed sites or while in transport. 


These numbers represent self reported spills or releases, which were reported through DEQ’s complaint 


number and reported by either hazmat cleanup crews, responsible parties, local officials, fire 


departments, or law enforcement agencies. Most of these are small spills; mainly diesel spills from truck 


mishaps on the highway. 


15.2.4.2     Risk Assessment 


With multiple interstate and highway systems as well as railways that dissect the city, the planning 


committee considers all critical facilities as having the possibility of being affected by a hazmat incident. 


In addition, Oklahoma City has identified over 200 SARA Title III reporting facilities. 


Oklahoma City has numerous facilities and plants that store, use, manufacture, and/or distribute hazmat 


products. Georgia Gulf Chemicals & Vinyl, LLC has a large manufacturing plant, which produces 


chlorovinyls used to make a variety of PVC pipe. There are numerous food processing plants, storage 


facilities, and distribution centers, which use large quantities of anhydrous ammonia as a refrigerant.  


During the past 6 years a total of 3,492 hazardous material incidents were recorded in the city, costing 


$251,620.  The city has a 100 percent chance of a hazmat spill occurring at storage facilities in any given 


year. The city averages 582 hazmat incidents every year (see table 14.3).  


Oklahoma City Fire Department’s Hazmat Team is trained and equipped to respond to numerous types 


of chemical incidents to protect property and lives.  


Oklahoma City Storm Water Quality responds to hazmat incidents where the material has or is going to 


runoff into a storm drain.  
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Figure 15-5:  Hazardous Material Sites 
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15.3 Clandestine Laboratories 


A clandestine laboratory is a laboratory set up to make the illegal drugs, particularly methamphetamine. 


The operation can consists of purchase or procurement and setup of the supplies and location, 


transport, and distribution or disposal of the unlawful controlled substance. 


15.3.1 Hazard Profile 


Most of these types of laboratories or labs are used to manufacture illegal drugs and the manufacturers 


of these drugs are criminally liable. For example, an illegal meth lab is a laboratory set up to make the 


illegal drug methamphetamine. The methamphetamine is made by using formulas, recipes, and 


technique that are readily available on the Internet or passed on from one person to another. The 


equipment, materials, precursors, and chemicals are easily obtained from hardware stores, drug stores, 


and supermarkets. The most common method of making methamphetamines is using ephedrine or 


pseudoephedrine. The lab may be located anywhere activities can be hidden from view. Illegal meth labs 


have been found in storage units, motel rooms, trailer parks, apartments, and houses. Clandestine 


methamphetamine labs pose a risk to people, property, and the environment. 


The entire Oklahoma City area can be impacted by a clandestine laboratory.  In April 2004, the 


Oklahoma Legislature passed HB 2176 restricting access to over the counter medications containing 


pseudoephedrine. This law is credited with the significant reduction of clandestine methamphetamine 


labs. 


15.3.2 Risk Assessment 


CLANDESTINE LABS SEIZED BY OCPD 2007–2010 


MONTH 2007 2008 2009 2010 
MONTHLY 


TOTALS 


JANUARY 0 0 0 1 1 


FEBRUARY 1 0 3 1 5 


MARCH 1 0 1 0 2 


APRIL 1 0 0 1 2 


MAY 0 0 1 1 2 


JUNE 1 1 1 0 3 


JULY 1 0 1 0 2 


AUGUST 1 2 0 0 3 
SEPTEMBER 0 0 0 0 0 


OCTOBER 0 0 0 0 0 


NOVEMBER 2 0 1 2 5 


DECEMBER 0 2 0 1 3 


YEARLY TOTALS 8 5 8 7   


2007–2010 
TOTALS   


    
 
  28 
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15.4 Radiology 


A radiological incident is defined as the unintentional exposure to materials that emit ionizing radiation.  


15.4.1 Hazard Profile 


Nuclear power plants are a significant potential source of 


ionizing radiation. The health and environment impacts from 


the Three-Mile Island and Chernobyl, Russia disasters illustrate 


the potential hazards from nuclear power plants, as well as the 


2011 earthquake in Japan that estimates over $28 billion to 


recover from the radiological/nuclear crisis. Other sources of 


ionizing radiation include medical and diagnostic X-ray 


machines, certain surveying instruments, some imaging 


systems used to check pipelines, radioactive sources used to 


calibrate radiation detection instruments, and even some household fire detectors.  


Table 15-6: Oklahoma City Radiological Events 


 


15.4.2 Risk Assessment 


From 2007 to 2010, Oklahoma City reported three radiological incidents. Risks to the environment are 


high should a hazardous materials involving radiological materials accident occur. Environmental 


concerns would be interruption of water supply, secondary events such as fires and hazmat accidents 


HAZARD MITIGATION PLAN – RADIOLOGICAL EVENTS 


MONTH 2007 2008 2009 2010 MONTHLY TOTALS 


JANUARY           


FEBRUARY 1       1 


MARCH           


APRIL           


MAY           


JUNE           


JULY       1 1 


AUGUST           


SEPTEMBER       1 1 


OCTOBER           


NOVEMBER           


DECEMBER           


YEARLY TOTALS 1 0 0 2   


2007-2010 TOTALS         3 
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(such as gas pipelines rupturing, rupture of hazmat containers at facilities, etc.). When spills do occur, 


whether inside or outside facilities, or whether along roadways, shutdowns, lost time, and expended 


man- hours are all factors mitigation planners must take into account. The Oklahoma City Fire and 


Emergency Services can provide a listing of facility locations throughout the city if requested.  Per the 


Department of Environmental Quality there are 71 radioactive materials licensees within the City of 


Oklahoma City. 


15.5 Mitigation Strategies  


At the time of this plan, the City of Oklahoma City is currently undergoing a study regarding the 


transport of hazardous materials in Oklahoma City. Through the City’s Transportation Emergency 


Preparedness Program, they are analyzing the risks associated with the transportation of hazardous 


materials, establishing priorities and responsibilities, and reviewing their emergency response systems 


ability to contain these types of disasters. Valuable resources are available to the City such as the Office 


of Transportation and Emergency Management’s Model Procedure for Hazard Materials Incident 


Response publication. The City is also researching potential misuses of hazardous materials that would 


result in an act of terrorism and continues to refine their emergency response approach to such 


incidents.  


Additionally, the City is assessing the use of their existing warning sirens with prerecorded messages to 


warn residents of a major chemical emergency. Messages could direct residents as to necessary 


precautions and actions they should take to protect themselves.  


One strategy other cities have identified as a priority is to develop well-marked hazmat routes. 


Oklahoma City does not have outer-loop roadways to direct traffic away from populated areas and has 


therefore focused their efforts on spill-response efforts. The City has numerous industrial activities and 


is the central point for interstate routes (I-35, I-40, and I-44). On a national level, the DOT has initiated 


public and business information and outreach projects. One such effort targets shippers and carriers of 


hazardous materials through the Shippers and Carriers Advisory Notice’s. The Enhanced Security 


Measures brochure states that there is a lot one can do to enhance the security of hazmat shipments 


during transportation and offers information as well as sources to assist with personnel, facility, and en 


route security issues. However, the majority of these measures are voluntary. 


15.6 Conclusion 


Oklahoma City is the crossroads for a number of major United States interstates, roadways, and 


railways, which traverse its boundaries carrying hazardous materials year-round. Oklahoma City reports 


an average of approximately 600 hazmat incidents yearly. One of the major causes of the vehicular 


accident-related involving a small release of material that present no serious threat to life or property 


when mitigated quickly and appropriately. The City of Oklahoma City’s Fire Department and Hazmat 


Team are trained and equipped to respond to numerous types of chemical incidents to protect property 


and save lives.  


 







CHAPTER  16 – TERRORISM  PART 2 


 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |16-1  


Chapter 16  - Terrorism  


16.1 Plan Update 


The HMC reviewed Chapter 16 and have determined no changes to Chapter 16 are needed.  As a result 


of the September 11, 2001 terrorist attacks the federal government, without hesitation, establish 


priorities to protect our country from additional large-scale attacks. Protecting our nation is a shared 


responsibility and everyone has a role to play.  The enhanced capabilities at the federal, state, and local 


levels to prevent, prepare for, respond to, and recover from terrorist attacks have made America 


stronger and more resilient.   


The threat of terrorism still persists and continues to evolve.  Today’s threats no longer originate from 


one specific group or individual.  The threats come from both foreign lands as well as from within our 


local communities.  Terrorist threats of today can be as simple as a home-made improvised explosive 


device (IED), a biological attack or a well coordinated cyber attack against critical infrastructure and key 


resources. 


Identifying vulnerabilities through comprehensive threat and risk assessments help to minimize and 


even prevent terrorist attacks.  Strategic planning and mitigation actions enable America at all levels of 


government to successfully confront the evolving threats.   


16.2 Sabotage/Terrorism/Weapons of Mass Destruction 


Terrorism is defined in the Code of Federal Regulations as 


“The unlawful use of force and violence against persons or 


property to intimidate or coerce a government, the civilian 


population, or any segment thereof, in furtherance of 


political or social objectives.”  


The most frequently used terrorist methods in the U.S. 


include but are not limited to: 


Chemical Weapons – Chemical weapons cause severe health reactions designed to incapacitate or cause 


death. There is a wide array of potential chemical agents that could be used as weapons. These agents 


vary in how their effects on the body, required dose, exposure mechanism, length of exposure, toxicity, 


origination, and form (for example, liquid or gas). Examples of chemical agents include sarin, mustard 


agent, VX, and cyanide. Stockpiles of many of these agents are held at the Umatilla Chemical Depot, 


pending destruction. 


Biological Weapons – These weapons use infectious microbes or toxins to produce illness or death in 


people, animals, or plants. Potential biological weapons include anthrax, botulism, smallpox, viral 


hemorrhagic fevers, water safety threats (for example, cholera), and food safety threats (for example, 


salmonella). Biological weapons are relatively difficult to cultivate and disseminate. 



http://www.ng.mil/news/archives/2007/05/images/052507-WMD_Exercise-full.jpg
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Radiological Nuclear Weapons – Although there has been much speculation by media and various 


governmental agencies regarding the potential for a terrorist to obtain fissionable material or a nuclear 


bomb, there are no known unclassified cases of any such organization or group actually obtaining 


weapons grade material. Constructing a nuclear bomb would be relatively difficult and require special 


resources, training, and materials (also refer to section 14.4 for radiological). 


Bombs, Guns, and Explosives – These are the traditional weapons used by terrorists worldwide. 


Typically, these weapons are less technically and resource demanding.  


Sabotage – The act of hampering, deliberating subverting, or hurting the efforts of another. It is most 


often an issue in the context of military law, when a person attempts to thwart a war effort, or in 


employment law, when disgruntled employees destroy employer property. 


16.2.1 Hazard Profile 


Terrorism is often categorized as domestic or international. This distinction refers to the individuals or 


groups responsible for it, not to where the terrorist attack takes place. For example, the 1995 bombing 


of the Murrah Federal Building in Oklahoma City was an act of domestic terrorism, but the attack on the 


World Trade Center on September 2001 was international. The distinction between domestic and 


international terrorism is less relevant when planning for mitigation, preparedness, response, and 


recovery than understanding the impacts of the attack on life and property and understanding how to 


respond to the impacts terrorists can generate.  


Although any population or facility could become a target of terrorism, facilities that have the capacity 


to hold large numbers of people with little or no security may be more vulnerable. However, potential 


higher risk targets have been identified as symbolic targets like government buildings, corporate 


headquarters, and events like political conventions and the Super Bowl that draw large crowds. A 


contributing factor to the risk of the facilities is the difficult task of protecting potential targets despite 


more effective physical security and technological countermeasures.  According to the Worldwide 


Incident Tracking System (WITS) there have been 30 terrorist incidents in the United States from 2005-


2010.  See Figure 15.1 for more terrorism by event details and numbers. 
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Figure 16.1: Terrorism by Event, 2005-2010, WITS 


 


In the U.S., most terrorist incidents have involved small extremist groups using terrorism to further a 


designated objective or obtain publicity for a cause. Bombings have been the most frequent method of 


attack in the U.S. Other possibilities include attacks against transportation facilities, utilities, or other 


public services, or an incident involving chemical or biological materials. The following are the primary 


objectives of most terrorist groups:  


 Gain publicity.  


 Stimulate loss of confidence in the government.  


 Attract recruits.  


 Get public support. 


 Gain support from financial institutions, and ultimately.  


 Weaken and overthrow the government.  


Techniques used to gain an audience for their platform include hostage-taking, product-tampering, 


criminal extortion, arson, sabotage, threats against individual family members, assassinations, 


kidnapping, explosive bombings, and armed attacks. The most likely targets of these forms of terrorism 


are political leaders, key military personnel, foreign missions, military facilities, corporate executives and 


facilities, and celebrities. Unfortunately, the risk of terrorist acts exists in the Oklahoma City. Terrorist 


attacks can take a wide variety of forms, ranging from a verbal threat to sabotage to biological weapons 


to a bomb. 


Although terrorist incidents are less likely to occur than natural hazards, such as tornadoes, the costs are 


extremely high, especially in numbers of injuries and fatalities.  
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16.2.2 Risk Assessment 


The entire Oklahoma City area can be impacted by a terrorist attack.  A terrorist attack in the heartland 


of America occurred in Oklahoma City on April 19, 1995, when a vehicle-borne improvised explosive 


device (VBIED) detonated and destroyed the 9-story Alfred P. Murrah building. Prior to the September 


11, 2001 attacks, the Oklahoma City bombing was considered the nation’s most deadly and costly 


terrorist attack. The impact of this terrorist incident was devastating to local residents and others 


throughout the country. It resulted in the following: 


 168 people killed 


 19 children killed 


 1 rescuer killed 


 850 people injured 


 30 children orphaned 


 219 children lost at least one parent 


 462 people left temporarily homeless 


 7,000 people left without a workplace 


 Over 300 buildings damaged 


Following the September 11, 2001 attacks, anthrax was mailed in letters to media outlets and the U.S. 


Congress. In the subsequent months, Oklahoma City fire, police, and emergency medical services 


responded to “white powder” calls. Today, Oklahoma City responds to the occasional “white powder” 


call. 
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Figure 16.2: Urban Area Security Initiative FY2011  


 


The U.S. Department of Homeland Security (DHS) funds the Urban Area Security Initiative (UASI), 


whereby urban areas throughout the nation are rated (Tier I/highest-Tier III/lowest) by a list of target 


capabilities. Funding is allocated to these areas according to their rating. The Urban Area for the City of 


Oklahoma is rated as a Tier II. Therefore, Oklahoma City definitely is susceptible to another terrorist 


attack, but the rating is medium in comparison to other urban areas.  


16.3 Cyber terrorism 


Cyber terrorism attacks computers and networks, and the information contained within them. A cyber 


attack could potentially disrupt communications, banking systems, power systems, and emergency 


networks.  


16.3.1 Hazard Profile 


The Internet is the lifeline of businesses and governments. It connects banking, businesses, 


manufacturing, and utilities. The dependence on the Internet has created a new vulnerability with the 


potential to impact the economy and the lives of people throughout the world. 


The Internet is already being used as a prime tool to promote terrorism. Federal agencies, including the 


National Security Agency, the Federal Bureau of Investigation (FBI), and DHS monitor suspected terror 


sites on the Internet and sometimes track users. Terrorists use the Internet to conceal their identities, 


move money, encrypt messages, and plan and conduct operations remotely. Additionally, terrorists 


could use the Internet to gather information for attacks, attack businesses and websites to disrupt the 
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economy and cause financial loss, and attack critical infrastructure to cause physical damage. Computers 


confiscated from terrorists, interrogations, and past actions of terrorists indicate that terrorists groups 


are planning attacks to disrupt or disable the Internet. 


16.3.2 Risk Assessment 


There have been no documented cases of cyber terrorism in Oklahoma City, but computer hackers are 


still one of the risks facing the city. Increasingly, there are more sophisticated attacks, BotNets, Phishing, 


data theft from out of office working/home working, stolen or lost media, insider threat, and 


unauthorized machines accessing internal network. Malware, including more sophisticated Trojans, are 


areas of major concern. The issue of intruders with selective and developed predefined targets, that 


operates in “stealth” are not always visible, and is not always detected by antivirus software.  


Threats of attacks may be from insiders or outsiders. Histories of cyber threats indicate that 80 percent 


of the attacks come from outsiders and 20 percent from insiders. This model is continually changing as 


the larger threat is now reviewed as the internal threat, due to accessibility. This is often referred to as 


having a hard shell, but a soft middle. Both are concerns nevertheless. 


The effects of cyber terrorism can vary significantly from property damage and disruption of services 


(power, water, transportation, and communication) to injury or loss of life. An incident could directly 


impact a relatively small area (one building) or a large area (multiple buildings or disrupted services 


throughout the city). Even a small terrorist incident could have multiple impacts spreading throughout a 


community, such as disruption of services, interruptions to businesses, banking, and communications 


systems, false alarms, and long-term trauma to responders, witnesses, caregivers, and others.  


Oklahoma City technology organizations are challenged more than ever to operate efficiently; deliver 


cost-effective, robust solutions; protect information technology (IT) assets from cyber threats; and 


position the City's infrastructure for the future. In response to these challenges, the Oklahoma City 


Department of Information Technology Services is deploying IT solutions to protect its resources.  


16.4 Agriculture Terrorism 


Agriculture terrorism is the use of biological or chemical agents against industries, crops, and livestock 


industries (for example, anthrax and foot and mouth disease) in an effort to disrupt the local economy 


and food supply to a population. 


16.4.1  Hazard Profile 


The State of Oklahoma is known for its agriculture production and supply. Consequences of the impact 


of any disaster, including terrorism, will not only affect Oklahoma City but could affect the entire U.S. 


population and beyond. 


According to the most recent agriculture census (2007), Oklahoma County is home to 1, 289 farms 


totaling 159,823 acres. The market value of products sold from these farms is $28,843,000 with crop 


sales (including nursery and greenhouse) of $17,745,000 (62 percent) and livestock sales of $11,097,000 
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(38 percent). The top crop items are winter hay, wheat, sod, corn for grain, and pecans. The top live 


stock inventory is cattle, horses, layers, goats, sheep and lambs. 


16.4.2 Risk Assessment 


Although some hazard characterization information is presented, no further risk assessment has been 


performed for this hazard. Additional analyses to further characterize the risks of this hazard and the 


development of suitable mitigation action items will be conducted in the future based on periodic 


reviews of this hazard mitigation plan and available resources. 


16.5 Mitigation Strategies 


Terrorist attacks typically occur without prior warning. In some cases, there might be a heightened sense 


of hazard or alert, but there is rarely sufficient information available prior to an incident to allow for 


predicting the specific nature and time of an attack. Superior intelligence information concerning 


potential acts of terrorism will support minimizing or eliminating the threat. Oklahoma City Police 


Department (OCPD) plays an active role in the Oklahoma Information Fusion Center (OIFC) Fusion 


Liaison Officer Program.  Fusion Liaison Officers (F.L.O.’s) provide a bridge between the fusion center 


and their local community.  When responding to major incidents, F.L.O.’s will facilitate the exchange of 


information with the OIFC.  OCPD Criminal Intelligence Analysis’s also staff the OIFC. 


If a terrorist attack occurs, the incident might affect a single location or multiple locations, each of which 


might be a disaster scene, hazardous scene, and/or crime scene simultaneously. The ability of first 


responders to identify signs and symptoms exhibited by victims and accurately report them will be key 


to maximizing critical resources. Appropriate education and training for responders is important in the 


protection of responders and the public. 


Regarding the protection of buildings and those they shelter can be viewed as a logical extension of 


basic military engineering principles. In this light, it is useful to think of a strategy to prevent, mitigate, 


and respond to future attacks, if and when they occur, in terms of the integration of four fundamental 


security design objectives: (1) denying the means of attack; (2) maintaining safe separation of attackers 


and targets through good planning and architectural practice; (3) providing strong, resilient construction 


to protect personnel and other key building assets; and (4) facilitating rescue and recovery operations if 


an attack occurs. These four security objectives are largely the responsibility of the City of Oklahoma 


City (the City) Police Department and the Office of Emergency Management, which have addressed such 


issues in their emergency operation plan (EOP). Furthermore, law enforcement agencies encourage 


residents to be aware of suspicious activities in their area and to be prepared.  


One of the best defenses against terrorism is to inform, involve, and train the public. The City of 
Oklahoma has implemented various programs to involve local citizens, including the following:  


 The Police Community Relations (PCR) Unit of the Oklahoma City Police Department is made up 


of a group of specially trained officers whose focus is presenting information to neighborhood 


associations, businesses, churches, and other groups. Presentations can include information on 
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safety, crime prevention, drug abuse, and numerous other topics. PCR officers can also provide 


you with information concerning how to set up a neighborhood association and neighborhood 


watch patrol. Each of the four patrol divisions has a PCR officer. 


 OCPD incorporates Information Collection on Patrol (InCOP) training into in-service training for 


all sworn law enforcement personnel.  OCPD has also adopted the Nationwide Suspicious 


Activity Reports (SAR) Initiative for reporting suspicious activity and facilitating information 


sharing across jurisdictional boundaries.  Citizens are encouraged to stay alert and report 


suspicious activity to OCPD.  SARs are completed by officers in the field, the SAR reports are 


then sent directly to the OCPD Criminal Intelligence Unit where they are reviewed and 


forwarded to the Oklahoma Information Fusion Center (OIFC) for proper dissemination. 


 Oklahoma City Emergency Management’s Community Emergency Response Team (CERT) is 


comprised of volunteers who assist emergency management personnel during times of disasters 


and are trained on national basic life safety measures.  The volunteers most of which are 


licensed amateur radio operators, often respond to the Regional Emergency Operations Center 


to monitor radio traffic both commercial and amateur for storm spotters and emergency 


responder activities.  They assist personnel with maintaining a common operating picture and 


documenting damages that occur throughout the City.  CERT Volunteers also provide assistance 


with preliminary damage assessments after a disaster.  


 


A national emergency alert system that will send messages to cell phones during disasters is set to 


launch in the United States by the end of 2011. The system will direct emergency messages to cell 


phones in case of a terrorist attack, natural disaster, or other serious emergencies. Communicating to 


people in the midst of disasters such as terrorist attacks or hurricanes when cell phone networks are 


overwhelmed or otherwise out of service is an ongoing concern for emergency personnel around the 


country. The system will provide at least three levels of messages, ranging from a critical national alert 


from the president to warnings about impending or occurring national disasters to alerts about missing 


or abducted children. People will be able to opt out of receiving all but the presidential alerts. A special 


chip is required to allow the phone to receive the messages, and starting in 2012 all new phones will 
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have the technology. Some smartphones already have the chip and software updates will be available 


when the network goes online later this year. Messages are expected to get through even if traditional 


phone lines are inundated. The alert plan was approved by Congress in 2006 under the Warning Alert 


and Response Network Act. 


Mitigation for cyber terrorism includes organizing and conducting tabletop exercises focused on cyber 


crime attacks for Information Technology Services (ITS), and maintaining sufficient antivirus software for 


City systems. Cyber--DR or other additional cyber funding is welcome, as the need exists for tools to 


challenge our counterparts. The investment is not always realized during inception, but always needed 


when compromised.  


16.6 Conclusions 


The Oklahoma City bombing remains one of the most deadly and costly terrorist incidents to occur in 


the United States. Terrorism is a powerful cause of fear and a number of other impacts that are often 


incalculable. Terrorism causes the public to worry about the economy, everyday life, and even their 


neighbors. Oklahoma City has increased personnel, education, and training and purchased equipment to 


better prepare for any type of terrorist incident in the future. Based on these facts and the rating of the 


UASI, Oklahoma City has a medium risk of a future terrorist attack. 
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Chapter 17   - Pandemic Flu 


17.1 Plan Update 


The HMC reviewed Chapter 17 and have determined no 


changes to Chapter 17 are needed, with the exception of 


updating the pandemic influenza events in Oklahoma City 


since the 2006 HMP.  A widespread pandemic or epidemic 


could plausibly become an incident in the Oklahoma City 


area. Pandemics or epidemics are a danger to the emergency 


responders and the public. This can include seasonal or novel 


influenza, tuberculosis, pertussis, polio, smallpox, SARS, 


H1N1, and other health-related events. Bioterrorism incidents can also be included in this identified 


hazard area. 


17.2 Hazard Profile 


Influenza cases peak in the Oklahoma City-County (Oklahoma Homeland Security Regions 6 and 8) areas 


every winter, usually between October and March. Although influenza is often referred to as “the flu,” it 


is a specific viral infection that is responsible for a substantial number of hospitalizations and deaths 


each winter—it is not the common cold. In 2003, a study was published by Centers for Disease Control 


and Prevention (CDC) scientists using statistical modeling techniques estimating annual deaths due to 


influenza. The study refers to a period from 1990 through 1999. During those years, the number of 


estimated deaths ranged from 17,000 to 52,000, with an average of about 36,000. The CDC currently 


states that the range of deaths over the past 31 years is 3,000 to 49,000 annually in the United States. 


This is a representation of the unpredictability and variability of flu-associated deaths. Influenza virus 


infection may not be identified in many instances because influenza virus is only detectable for a short 


time and/or many people do not seek medical care until after the first few days of acute illness. Only 


counting deaths where influenza was included on a death certificate is considered an underestimation 


of seasonal influenza’s true impact. 


History suggests that influenza pandemics probably occurred in at least the last three centuries. A 


pandemic is an epidemic that affects the entire world. Influenza pandemics occur when the virus 


undergoes such dramatic changes that virtually no one has resistance to infection. When this occurs the 


number of people infected is much higher than during ordinary flu seasons. In addition, during some 


pandemics, the severity of illness is elevated. For example, in 1918–1919 (Spanish Flu), not only was 


there an elevation in the number of ill individuals but also the death rate was 50 times higher than 


usual. Furthermore, there was a shift in the age group most severely affected from the elderly to those 


20–40 years of age. In contrast, the more recent pandemics of 1957 (Asian Flu), 1968 (Hong Kong Flu), 


and 2009 (H1N1) caused far less dramatic increases in death rates. 
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Evidence from multiple outbreak sites demonstrates that the H1N1 pandemic virus rapidly established 


itself during 2009 and was a dominant influenza strain in most parts of the world. According to the CDC, 


a total of 43,677 laboratory-confirmed cases of H1N1 occurred in the United States through July 2009, 


including 5,009 hospitalizations and 302 deaths. They further estimate that a truer number is 1.8 million 


to 5.7 million cases, including 9,000 to 21,000 hospitalizations. As of August 2010, the World Health 


Organization (WHO) announced that the H1N1 influenza virus moved into the post-pandemic period; 


however, localized outbreaks of various magnitudes are likely to continue. This more recent influenza 


event allowed for changes and enhancements in planning, surveillance, monitoring, and communicating. 


The outbreak of the H5N1 influenza strain (bird flu) in wild and domestic birds, which began in Asia in 


late 2003, is continuing to be watched as a potential precursor to a pandemic since several hundred 


humans have been infected. Although the number of human infections is quite small, about 60 percent 


have died demonstrating the severity of this infection. The conditions to trigger a pandemic are not yet 


present since, at this point, reports of the H5N1 virus transmitted from human to human are rare, 


limited, and not sustained. 


Table 17-1: Current WHO Phase of Pandemic Alert for Avian Influenza H5N1 Is 3 


 


17.2.1  Historical Events and Costs 


Each year approximately 180 hospitalizations and 5 deaths are attributed to influenza in the Oklahoma 


City-County area according to the statistics from 2008-2011.  Oklahoma County has a high percentage of 


the H1N1 incidents in comparison with the State statistics.  The continuous genetic changes in the virus, 


called “antigenic drift,” mean that people can get sick from the same virus year after year; this year’s flu 


shot doesn’t prevent next year’s illness. 
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Table 17-2: Annual Reported H1N1 Incidents/State of Oklahoma 


Year Hospitalized Fatalities Total 


9/2010-6/2011 1,002 25 1,005 


9/2009-8/2010 1,243 48 1,343 


9/2008-8/2009 5 1 5 


Table 17-3: Annual Reported H1N1 Incidents/Oklahoma County 


Year Hospitalized Fatalities Total 


9/2010-6/2011 259 6 260 


9/2009-8/2010 281 9 281 


9/2008-8/2009 2 0 2 


 


17.3 Risk Assessments 


In evaluating vulnerability of the population in Oklahoma City, it was determined that risk/vulnerability 


includes the entire population of Oklahoma City since there is no way to determine the 


impact/magnitude of a pandemic or epidemic and no way to predict where and when a pandemic or 


epidemic will occur.  


 


The staff from the Oklahoma City-County Health Department (OCCHD) has experience in actual events 


(seasonal flu vaccination clinics, mobile and static tetanus vaccination clinics after tornadoes and floods, 


and the response to the H1N1 pandemic, etc.) which will better prepare them for future influenza 


pandemics.   The OCCHD Emergency Preparedness and Response Program (EPRP) attends and 


participates regularly in meetings, committees and councils that are focused on All-Hazards 


preparedness with other public health, medical, emergency management agencies including fire and law 


enforcement. 


The OCCHD Epidemiology Services Program participates in emergency preparedness planning, field and 


tabletop exercises, and education and outreach in conjunction with local, state and federal government 


agencies as well as community health care organizations, private businesses and other individuals within 


the community. From September 2005-2010, a total of 96 arborivral/vector-borne illnesses were 
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reported to the Oklahoma City-County Health Department. These illnesses consisted primarily of Rocky 


Mountain Spotted Fever (54), but also included a small number of cases with malaria (13), Lyme Disease 


(1), and West Nile Virus (28). 


Tuberculosis (TB) continues to present a major threat to the population of Oklahoma City. From 2005-


2010, there were 16 reports of active TB of which approximately a third were diagnosed as extra 


pulmonary TB, and another third as TB in foreign-born persons. The remaining cases were reported as 


clinical TB. 


Although Polio and Smallpox have largely been eradicated from the world and TB is under control, 


historical complications on human health were devastating and any new infectious disease introduced 


to the world could have health emergency implications. Recent SARS, H1N1, and seasonal influenza 


cases demonstrate that health emergencies are unpredictable, can irrupt quickly, and have significant 


impact on communities, including Oklahoma City. 


The impact on human resources would suffer the most, with potentially 35 percent of the workforce 


becoming ill. Oklahoma City’s current just-in-time economy would suffer major setbacks in community 


infrastructure such as public water supply, food, trucking, health care delivery, and energy resources. All 


critical facilities, as well as all public, private, and commercial property, are susceptible to being affected 


by a pandemic or epidemic due to people being affected in the workplace. Risks to the environment are 


high should a pandemic or epidemic occur.  


As of July 1, 2011, Oklahoma City employs 4,958 employees of which 763 are part time/temporary. 


Should a pandemic occur, an estimated 35% or 1,735 of these individuals could miss 4-6 weeks of work. 


The City’s average cost of monthly salaries and benefits for 35% of employees is $27.2 million. This does 


not factor the direct/indirect costs to the government or community due to loss of services.  


Table 17-4: Effects of 1st Wave Pandemic in OKC 


Total Employees 35% Affected Costs of Salaries & Benefits 


4,958 1,735 $27.2 m 


 


No one area in Oklahoma City is less susceptible than the other from the effects of a pandemic or 


epidemic.  During 2005-2010, a total of 236 respiratory illnesses were reported to and investigated by 


the Oklahoma City-County Health Department Epidemiology Services program primarily for pertussis 


and seasonal influenza. Additionally, OCCHD Epidemiology Services investigated 2356 reports of enteric 


diseases (shigella, salmonella, e. coli, cryptosporidiosis, etc.). These investigations provide daily 


opportunities to maintain contact investigation disease skills applicable to pandemic flu response. 


17.4 Mitigation Strategies 


The key to early detection of the next worldwide pandemic is influenza surveillance. The Oklahoma City-


County Health Department utilizes the following methods to monitor influenza activity: 
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The OCCHD Epidemiology Services Program maintains the Oklahoma County Health Alert System OCHAS 


a syndromic surveillance tool which monitors hospital emergency department’s chief complaint data on 


a 24 hour basis 365 days a year. Any increase in disease occurrence within Oklahoma County will 


generate an alert in OCHAS that will prompt further epidemiological investigation and correspondence 


with emergency partners in Oklahoma County and across the state of Oklahoma. 


OCHAS has been expanded to reflect school based absenteeism including reports specific to 


absenteeism levels for students, faculty and staff. Absenteeism levels exceeding previously agreed limits 


will prompt an immediate contact with the reporting school to discuss implementing additional disease 


control methods. 


OCCHD is an active participant in weekly disease surveillance meetings held by the Oklahoma State 


Department of Health (OSDH). This meeting is attended by local and state public health partners 


responsible for disease surveillance and investigation such as county health department epidemiology 


services, hospital infection control, tribal health, and laboratory services. 


OSDH provides OCCHD a weekly influenza surveillance report reflecting disease activity statewide by 


Oklahoma Homeland Security regions. This report includes analysis of sentinel physician surveillance 


strategies specific to influenza diagnosis. Oklahoma City-County specific surveillance data is added to 


this report and provided to local public health partners weekly.  


Surveillance activities are developed and maintained through a network of partnerships essential to 


gathering and dissemination of time sensitive information. This allows OCCHD to form the foundation 


for rapidly identifying disease incidents and activating appropriate control measures applicable for a 


pandemic flu response. 


OCCHD promotes routine and novel influenza and pneumococcal vaccination to the public, especially for 


designated high-risk groups. Residents are encouraged to obtain the flu vaccine annually. The flu vaccine 


is updated each season to provide protection against the three flu viruses that research indicates will 


cause the most illness. In February 2010, CDC's Advisory Committee on Immunization Practices (ACIP) 


voted in favor of "universal" influenza vaccination in the United States to protect as many people as 


possible against the flu. All people six months and older are now recommended to receive annual 


influenza vaccination.  


Liaison with local and tribal responders (for example, emergency services, hospitals, schools, physician 


offices, pharmacies, and mortuary services) in advance of a pandemic to facilitate a coordinated 


response. 


 A plan was developed, lead by Oklahoma City-County Health Department (OCCHD), in collaboration 


with key partners that addresses community disease prevention and control, including possible closing 


and reopening of schools, businesses, and public venues during a pandemic influenza. 
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Meet with key local partners, including tribal entities, and familiarize them with the Oklahoma Pandemic 


Influenza Management Plan and the local county plan, and to ensure that local, tribal, and hospital 


emergency plans are implemented during an influenza pandemic. 


Encourage the development of local contingency/continuity plans for the provision of those confined at 


home, medical care of sick people at home, maintenance of essential services, economic stability, and 


employee well-being and safety within the community. 


Help disseminate educational materials targeted toward the public regarding influenza pandemic 


response. 


17.5 Conclusion 


Pandemics and epidemics pose a threat to all of Oklahoma City. Because of its unique nature, no single 


entity can prevent or mitigate the impact of a pandemic, but there are measures that can be taken to 


reduce the affects of a pandemic in Oklahoma City. 


During a pandemic or epidemic, the impact of human resources would suffer the most, with potentially 


35 percent of the workforce becoming ill. Developing, maintaining, educating, and exercising emergency 


preparedness plans will better prepare stakeholders within Oklahoma to continuously strategize and 


improve measures to protect them and continue to provide services and protect the public. Education 


and outreach programs with local, state, and federal government agencies as well as community health 


care organizations, private businesses and other individuals from the community will build community 


knowledge and allow for cohesive and individual preparedness activities. 


The first level of defense is promoting routine and novel influenza and pneumococcal vaccination to the 


public. Tracking and an awareness of occurrences’ through local, state, and federal agencies will allow 


for expedient activations of plans and operations. 
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Chapter 18   - Urban Fires 


18.1 Plan Update 


April 2015 – 


Updated the fire statistics in Oklahoma City to include 2011-2014, and updated average annual statistics 


in Oklahoma City to include 2011-2014. 


Fire is the third leading unintentional cause of injury 


and death in homes within the United States, behind 


falls and poisonings. In the past few years, deaths and 


injuries associated with fires have gradually decreased, 


but the loss of life, public health, and property loss still 


ranks high in communities across the nation. Nearly all 


home and other building fires are preventable, even 


arson fires. Juveniles, who often respond to counseling, 


cause the majority of arson fires, and the rest, can be 


deterred in a number of ways. 


18.2 Hazard Profile 


The United States has one of the highest mortality rates from fires in the industrialized world. Data from 


the Fire Administration indicates that the national fire death rate in 2007 was 13.2 deaths per million 


populations; Oklahoma ranked fifth highest among the states. More recent other studies show that in 


2009 there were 1,348,500 fires reported in the United States (down 7 percent from 2008). There were 


3,010 deaths and 17,050 injuries to civilians as a result of fire. In addition, there are approximately 100 


firefighters killed in duty-related incidents each year. About 85 percent of all civilian fire deaths occurred 


in residential fires. Many fires are unreported causing additional injuries and property loss. Direct 


property loss due to fires was estimated at over $12 billion nationally. An estimated 53,600 intentionally 


set structure fires resulted in 387 civilian deaths and an estimated $922 million in property damage. 


18.2.1  Historical Events and Costs 


The typical fire scenario in Oklahoma City occurs in a single family, residential structure. These fires are 


often referred to as “room and contents” fires and “food on the stove” fires. Fires originating in the 


kitchen are the primary cause of residential fires. 


The highest incidence of fires occurring outside of single family residential structures are those occurring 


in apartment complexes, again usually from cooking. 


In Oklahoma City from January 1, 2005 through December 31, 2010 there were 5,812 structure fires. 


Due to these fires, a total of 43 people and 1 firefighter have died. The annual average damage estimate 
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is over $20 million. The overall loss estimate for the same 6 years is $123,117,350. Figure 17-1 shows the 


number of fatalities, structure fires, and property loss estimates over the past six years. 


Table 18-1: 2005–2010 Fire Statistics (Oklahoma City) 


 


 


 


 


 


 


 2011 2012 2013 2014 Totals 


Structure Fire 
Incidents 


1,147 1,144 1,129 1,021 10,253 


Structure Fire 
Firefighter 


Deaths 
0 0 0 0 1 


Structure Fire 
Civilian Deaths 


8 11 9 4 75 


Structure Fire 
Property Loss $ 


$19,876,768 $23,277,015 $16,993,741 $20,495,327 $160,202,580 


 


18.2.2 Vulnerable Populations and Facilities 


 Home fire is the disaster that children are 
most likely to experience. Children under the 
age of 15 make up 10–15 percent of all fire 
deaths. Roughly 80 percent of all fire deaths 
occur where people sleep, such as in homes, 
dormitories, barracks, or hotels.  


 Fifty-two percent of all child fire deaths 
occur to those under age five. These children 
are usually unable to escape from a fire 
independently.  


 Adults ages 65 and older and those who are 
disabled are at risk contributing to over 13 percent of annual fire deaths. Approximately 14 
percent of disabled Americans die in fires annually, which may include some of the older adults 
and children. Older adults and others who have a decline or impairment in physical or mental 
abilities that limit mobility may need support to escape a fire. 


 2005 2006 2007 2008 2009 2010 


Structure Fire 
Incidents 888 865 


 
1,103 


 
1,004 1,006 946 


Structure Fire 
Firefighter 
Deaths     1  


Structure Fire 
Civilian Deaths 7 3 


 
7 


 
5 14 7 


Structure Fire 
Property Loss $ $20,193,544 $15,130,049 


 
$21,762,840 


 
$22,473,296 N/A N/A 
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 Those who live in manufactured homes or substandard housing are also at a higher risk. Over 
300 people die and 700 injuries are reported annually of those who live in manufactured homes. 


 The majority of fatal fires occur when people are likely to be less alert, such as nighttime 
sleeping hours. 
Victims of fire are disproportionately children, elderly, or the disabled often due to their lack of 


knowledge of how to respond in fire events or limited mobility. Children playing with fire start 


two out of every five fires that kill young children. Approximately 900 elderly people die in fire 


annually in the United States. 


The leading cause of death in a fire is asphyxiation, by a three-to-one ratio over burns. The heat from a 


hostile fire exceeds anything to which a person is normally exposed since a fully developed room fire has 


temperatures over 1,100 degrees Fahrenheit. Fires generate a black, impenetrable smoke that blocks 


vision, stings the eyes, and makes it practically impossible to breathe. It is impossible to navigate 


through such smoke, so fire drill participants should practice evacuating buildings by at least two routes. 


18.3 Risk Assessments 


The entire Oklahoma City area can be impacted by urban fires.  Oklahoma has significant exposure to 


fires, and virtually all infrastructure and properties in the state are at risk. To refine this statement, the 


risk can be calculated based on past occurrences. For example, based on the average occurrences from 


the past six years, an average number of fires and associated deaths can be calculated.  


Table 18-2: 2005–2010 Average Annual Fire Statistics (Oklahoma City) 


18.4 Mitigation Strategies 


The Oklahoma City Fire Department, with just under a thousand employees at 44 work sites, provides 


fire suppression, fire prevention, rescue, and other emergency services. The Fire Department serves a 


population of over a half-million people over an area of 621 square miles. Suppression and rescue 


personnel operate on three different shifts (termed A, B, and C) and each are 24-hour shifts (7:00 a.m. 


to 7:00 a.m.). The Fire Department is partially funded from a $0.75 dedicated public safety sales tax 


approved by voters in 1990. 


The Fire Department's comprehensive fire prevention programs include code enforcement, arson 


investigation, and public education. The training section provides state-of-the-art training to firefighters, 


all of which serves to mitigate the loss of life and property due to fire. 


 2005-2010  Annual Average 


Structure Fire Incidents 5,812 969 


Structure Fire Firefighter Deaths 
 


1 
.17 


Structure Fire Civilian Deaths 
 


43 
7 


Structure Fire Property Loss $ 
 


$123,117,350 
$20.5m 
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The Fire Department responds to more than 80,000 incidents a year. Seventy percent are some form of 


medical call, such as automobile accidents, industrial accidents, drowning, violence, and other forms of 


illness or injury. The remaining 30 percent include fires, rescues, hazardous materials incidents, medical 


emergencies, and other situations. 


The Operations Division includes fire suppression, rescue, and Emergency Medical Services (EMS) forces. 


Fire Suppression is the largest section within the Oklahoma City Fire Department and consists of 


uniformed firefighters (375), apparatus drivers (230), company officers (183), and district chiefs (18). 


These are the crews that make up the City's fire companies. 


The Fire Department’s Public Fire Education Office has four major education and outreach programs 


that target the most vulnerable population (children and the elderly) and also has a smoke alarm 


giveaway program. 


The Kid Safe program now referred to as Firesmart Kids Club, targets preschoolers and is taught to 


daycare workers. Once certified, daycare workers can also teach the program. The training and materials 


are free and 74 daycare centers are currently participating. The program has been in operation since the 


late 1980s. Prior to the implementation, 25 percent of fire deaths were children under the age of 5 and 


today, it is very seldom that a child in this age group dies in a fire. 


The Risk Watch program targets elementary school 


children. This program has been in operation for five 


years and it teaches about fire safety and includes 


teaching safety precautions for the top eight things 


that kill children such as accidental poisoning. 


Currently, there are 26 Oklahoma City elementary 


schools participating, with 8,000 children 


undergoing the training. Over the 5 years of its 


operation, the Risk Watch program has been 


attributed to having prevented injuries or saved 


lives in 14 documented incidents. 


The Remembering When Program targets senior citizens. This program is a fire and fall prevention 


program and operates through the 11 senior nutrition sites located in Oklahoma City as well as other 


senior citizen sites. 


The Operation Fire Safe program is a program primarily targeted toward juveniles that are known fire 


setters. Currently, more than 50 percent of all reported arson fires in central Oklahoma are started by 


children or adolescents. This program was established to combat juvenile fire setting; the Operation Fire 


Safe Program is sponsored by the Association of Central Oklahoma Governments, Oklahoma SAFE KIDS, 


and numerous metro area fire departments. It offers fire education for children and parents, as well as 


counseling for children who have been involved in juvenile fire play in an effort to address the root 


problem. 
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The Smoke Alarm Give Away program provides free smoke alarms to anyone who asks for one. The Fire 


Department will also install the alarms free of charge to anyone who requests it. Smoke alarms can be 


obtained by going to any fire station. The Fire Department also conducts door-to-door campaigns in 


areas that have been shown to have a high risk for fire. 


18.5 Conclusion 


In the past 6 years, damages as a result of fire have resulted in estimated property losses ranging from 


$17 million to more than $25 million. The typical fire scenario in Oklahoma City occurs in a single family, 


residential structure and is often referred to as “room and contents” fires. The Oklahoma City Fire 


Department has a number of mitigation measures to mitigate fires. The primary measure is their 


standard operating procedures for responding to an event (responses average more than 80,000 a year). 


In addition, the City has responded with education programs such as Fire Smart Kids Club, Risk Watch, 


etc., to deal with the hazards of urban fire. Although the possibility of completely eliminating fire is 


impractical, the City’s Fire Department will continue to provide its high level of service in responding to 


medical and fire emergencies throughout Oklahoma City. 
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Chapter 19 - West Nile virus 


19.1 Plan Update 
In 2013 the HMC reviewed the plan and determined the West Nile virus (WNV) disease should be added 


to the plan.  In 2014 this chapter was 


revised to reflect current data and 


mitigation efforts. 


 


 


19.2 Hazard Profile 
WNV is a virus that is spread by 


mosquitoes and may cause illness in 


birds, animals, and humans. WNV was 


not known to be present in the United 


States until the summer of 1999. Before 


that, WNV was only found in Africa, 


western Asia, the Middle East, and 


Eastern Europe. Currently, WNV activity has been seen in all of the lower 48 states. About 70% of the 


cases have been reported from eight states (Texas, Mississippi, Michigan, South Dakota, Louisiana, 


Oklahoma, Illinois, and California). WNV is primarily spread through the bite of an infected mosquito. 


Mosquitoes pick up the virus when they feed on infected birds. The infected mosquitoes can then pass 


the virus to humans or animals. Rarely has WNV been spread through blood transfusions. WNV is not 


spread person to person through casual contact such as touching or kissing. Symptoms usually occur 2 


to 14 days after a bite from an infected mosquito. Over 80% of people who are exposed to WNV never 


become sick. Of those that become sick, most persons will have a mild illness called “West Nile Fever” 


lasting two to ten days. Common symptoms of West Nile Fever include headache, fever, and tiredness. 


Some persons may also develop a rash. In some cases (less than 1%), WNV can cause severe neurologic 


disease such as meningitis (swollen membranes in brain and spinal cord), paralysis (loss of muscle 


function), or encephalitis (swelling and inflammation of the brain). Symptoms of West Nile meningitis or 


encephalitis may be intense headache, dizziness, stiff neck, severe weakness, muscle tremors, 


confusion, or seizures. There is currently no human vaccine or treatment beyond supportive care for 


WNV. Severe cases are often hospitalized.  


19.3 Historical Events and Costs 
From 2002 through 2011, 327 cases of human disease have been reported and 21 Oklahomans have 


died from this virus. From January 1 through December 13, 2012, 164 cases of WNV and 13 deaths due 


to WNV were reported. 


 


Source: www.ok.gov 
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Table D-1 Annual Reported West Nile virus Incidents/State of Oklahoma, 2002-2013 


Year Cases Fatalities Total 


2002 15 2 17 


2003 79 0 79 


2004 19 3 22 


2005 32 1 33 


2006 43 5 48 


2007 98 9 107 


2008 9 0 9 


2009 9 1 10 


2010 1 0 1 


2011 1 0 1 


2012 164 13 177 


2013 75 7 82 


Source: West Nile Virus Cases and Deaths by Year, 2002-2012 


http://www.ok.gov/health/Disease,_Prevention,_Preparedness/Acute_Disease_Service/Disease_Inform


ation/Tickborne_and_Mosquitoborne_Diseases/West_Nile_Virus/ 


19.4 Risk Assessments 
Mosquitoes breed faster when temperatures are high. Therefore the risk of WNV is much greater during 


the summer months. Low temperatures and low humidity cause slow breeding and higher mortality 


rates. When the temperature drops, mosquitoes are less prone to bite because, in cooler weather, they 


switch from a blood diet to sugar from plants to provide energy for winter survival.  


Both dry and wet weather 


can benefit the infectious 


mosquito population. Dry 


spells can help lengthen the 


mosquito’s life cycle, 


allowing time for diseases to 


multiply in the infected body 


and move to the salivary 


glands. When it’s dry, mosquitoes retreat to cool, damp areas to wait for rain. In that type of 



http://www.ok.gov/health/Disease,_Prevention,_Preparedness/Acute_Disease_Service/Disease_Information/Tickborne_and_Mosquitoborne_Diseases/West_Nile_Virus/

http://www.ok.gov/health/Disease,_Prevention,_Preparedness/Acute_Disease_Service/Disease_Information/Tickborne_and_Mosquitoborne_Diseases/West_Nile_Virus/
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hibernation, any infection in their saliva becomes more powerful. After rain, puddles and standing water 


provide ideal locations for breeding more mosquitoes. Female mosquitoes lay their eggs one at a time or 


together in rafts of a hundred or more eggs on the surface in fresh or any stagnant water.  


While not all mosquitoes are infected with WNV it’s best to imagine that they are and take precautions 


to exercise mosquito safety. 


In evaluating vulnerability of the population in Oklahoma City, it was determined that risk/vulnerability 


includes the entire population of Oklahoma City since there is no way to determine the 


impact/magnitude of WNV and no way to predict where and when WNV will occur. 


The Oklahoma City-County Health Department (OCCHD) has experience in actual events (surveillance, 


testing, breeding site reduction, larval control, adult mosquito control, etc.) which will better prepare 


them for future WNV events. 


19.5 Mitigation Strategies 
Unfortunately, there is no easy solution for managing mosquitoes. During WNV season OCCHD and the 


City of Oklahoma City, in collaboration with key partners will: 


1. Conduct personal protection messaging that includes encouraging the use of insect repellant when 


playing or working outdoors. 


OCCHD currently has a “Mosquito Control/West Nile” page on their website 


www.occhd.org, which highlights how the public can reduce their risk of 


contracting WNV. The campaign, known as “Fight the Bite” uses the 4 D’s of 


mosquito safety:  


 DRAIN standing water on your property so mosquitoes won’t breed 


 Use insect repellent that contains DEET 


 Stay indoors at DUSK AND DAWN when mosquitoes are most prevalent 


 DRESS in long sleeves and pants and spray insect repellent on the clothes 


OCCHD also provide tips for breeding site reduction, larval control, and adult 


mosquito control. With links to a safety video, frequently asked question page, 


and various press releases and publications. 


 


2. Conduct enhanced surveillance to identify location of mosquito habitats and breeding areas.  


Enhanced surveillance will include: Trapping of mosquitos to identify the location of mosquito 


concentrations and the presence and concentration of infected mosquitoes; Windshield surveys to 


identify potential mosquito breeding habitats which includes areas of standing water; and Syndromic 


Source: www.ochd.org 
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surveillance which is conducted with the assistance of area hospitals and Oklahoma Blood Institute (OBI) 


to identify those who have been infected with West Nile Virus. Syndromic surveillance provides 


information on the rate of infection and gives more specific area where the infected mosquitos might be 


breeding. 


 


3. Apply larvicide to known mosquito breeding locations and in response to citizen complaints of 


mosquito breeding sites. The City will only apply larvicide to City owned properties, but will provide 


citizens with tips for breeding site reduction, larval control, and adult mosquito control. 


 


Through surveillance and testing, OCCHD and the City of Oklahoma City Storm Water Quality (SWQ) 


division, in collaboration with key partners will use mosquito larvicide to eliminate mosquito breeding 


sites. Larvicides are insecticides which are used to control immature mosquitoes before they have a 


chance to develop into biting adults. 


 


4. Conduct mosquito habitat modification-removal and reduction-to known mosquito breeding 


locations and in response to locations of citizen complaints of mosquito breeding. 


Through surveillance, testing, and citizen complaints OCCHD and the City of Oklahoma City Public Works 


Department Storm Water Quality (SWQ)and Streets, Traffic, and Drainage (STD); Utilities Department 


Solid Waste Management (SWM)and Water Quality; Parks & Recreation Department; and Development 


Services Department Code Enforcement in collaboration with key partners will modify, within the scope 


of their normal assigned areas of responsibility and day-to-day operations, potential habitats in which 


mosquitoes can develop (examples: illegally-dumped tires, uprooted trees that collect seepage and 


rainwater, large areas of standing water, such as from swamps, sluggishly moving streams or ditches, 


etc).  This is thought to be the most effective way to reduce the number of mosquitoes around homes 


and neighborhoods. 


 


19.6 Conclusion 
 


WNV poses a threat to all of Oklahoma City. Because of its unique nature, no single entity can prevent or 


mitigate the impact of WNV, but there are measures that can be taken to reduce the affects of WNV in 


Oklahoma City. 


During WNV season, the impact of human resources would suffer the most. Education and outreach 


programs with OCCHD will build community knowledge and allow for cohesive and individual 
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preparedness activities. Application of larvicide and mosquito habitat modification from OCCHD and the 


City of Oklahoma City will reduce the number of mosquitoes in and around at risk communities. 
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Chapter 20   - Ideas and Concepts 


The HMC reviewed Chapter 19 and have determined no changes to Chapter 19 are needed.  General 


hazard mitigation practices and philosophies are presented in this chapter. Oklahoma City selected 


action items (see chapter 20) that are applicable to these ideas and concepts. The hazard mitigation 


practices that fit easily into many or all hazard types are listed within the Preparedness section and 


those addressing a specific hazard are listed in the Natural and Man-Made Hazards section. Ideas and 


concepts from 2006 are ongoing. 


20.1 Preparedness and Mitigation Ideas and Concepts 
The following general concepts are referred to as “preparedness”. This selection of mitigation and 


preparedness concepts can be considered relevant to all hazards and was expanded upon and used to 


advance the Oklahoma City Hazard Mitigation strategy.   


20.1.1 9-1-1 and 2-1-1 


Some communities have expanded their basic 9-1-1 location identification telephone service to include 


features that register name, address, and a description of the building/site. Web-based and local 


computer based massed notification systems are becoming more common.  These systems send out 


telephone, text message, and e-mail announcements and notifications to the entire community or to 


specific geographical area.  Additionally, non-emergency   2-1-1 service can be used for residents to call 


and obtain information about human and social services.  2-1-1 service can be used to help distribute 


disaster public information. 


20.1.2 Continuity of Operations Planning 


The goal of continuity of operations (COOP) planning is to ensure the mission essential functions of an 


organization, including government, can continue to operate during and after an emergency incident 


that may prevent access to normal operating systems (such as communication networks, physical 


facilities, or transportation vehicles) and a reduction in workforce. 


20.1.3 Early Warning Systems 


Local governments can invest in public early warning systems/networks, such as outdoor sirens, mass 


notification systems (see 9-1-1), and flood warning systems. Flood warnings may consist of people or 


machines monitoring water level with stream gauges. Although a flood warning system generally does 


not provide long-term damage reduction, it can alleviate health and safety risk by providing residents 


time to escape and possibly remove belongings that could be damaged. National Oceanic and 


Atmospheric Administration (NOAA) Weather Radio and Emergency Alert System (EAS) broadcasts can 


be incorporated into a community’s early warning system. People might also be trained to serve as 


weather spotters. 
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20.1.4 Emergency Alert System 


Using digital technology to distribute messages to radio, television, and cable systems, the EAS provides 


state and local officials with the ability to send out emergency information targeted to a specific area. 


The information can be sent electronically through broadcast stations and cable systems even if those 


facilities are unattended. 


20.1.5 Emergency Response Personnel 


Emergency response personnel need to plan, train, and exercise for various contingencies and response 


activities, such as evacuation, traffic control, and search and rescue. First responders should also be 


equipped with and trained on personal protective equipment. 


20.1.6 Insurance 


There are three types of insurance coverage: 


 The standard homeowner’s dwelling and commercial insurance policies which cover against the 


perils of fire and the effects of severe weather, such as wind and hail damage. 


 Additional peril riders on homeowner’s policies such as earthquake insurance 


 Flood insurance is provided under the National Flood Insurance Program (NFIP) 


Although most homeowner’s insurance policies do not cover a property for flood damage, an owner can 


insure a building against surface flooding through the National Flood Insurance Program (NFIP). Flood 


insurance coverage is provided for buildings and their contents damaged by a “general condition of 


surface flooding” in the area. In regard to the types of coverage, building coverage is for the structure, 


and contents coverage is for the removable items inside an insurable building. Renters can obtain a 


policy with contents coverage, even if there is no structural coverage 


20.1.7 Land Use Planning 


Once a community is familiar with the location of its hazardous areas, it may adopt a land use plan or 


modify an existing land use plan to guide development away from hazardous areas, reduce density in 


the hazardous areas, or encourage greater development restrictions on the property. Floodplain 


management and zoning ordinances can support land use planning. Land use planning can encourage 


decreasing impervious surfaces. As cities grow and more development occurs, the natural landscape is 


replaced by roads, buildings, housing developments, and parking lots; therefore, large amounts of 


impervious surfaces may replace the natural landscape. As watersheds are urbanized, much of the 


vegetation is replaced by impervious surfaces, thus reducing the area where infiltration to ground water 


can occur. Thus, more stormwater runoff occurs, which must be collected by extensive drainage systems 


that combine curbs, storm sewers, and ditches to carry stormwater runoff directly to streams, increasing 


the likelihood of more frequent and more severe flooding. 


20.1.8 NOAA Weather Radio 


The use of NOAA weather radios is promoted and encouraged. NOAA Weather Radios continuously 


broadcasts National Weather Service forecasts, warnings, and other crucial weather information. NOAA 


Weather Radio provides direct warnings to the public for natural, human-caused, or technological 


hazards. 
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20.1.9 Planning 


Planning is the process of setting goals, developing strategies, outlining tasks, tactics, and/or actions, 


and establishing schedules to accomplish the goals.   In regard to natural and man-made hazards, the 


purpose of mitigation and comprehensive planning is to protect development from hazardous areas and 


protect sensitive areas from development. 


The majority of planning guidance on development is found within the City’s Comprehensive Plan. 


However, a variety of other sources are available to guide community development planning initiatives 


such as community or neighborhood plans, land use plans, transportation plans, and even economic 


development and risk assessment plans.   Generally, comprehensive plans act to guide the community 


to achieve the goals set to achieve a degree of community development. These plans address multiple 


issues and often reflect extended timelines of 10 or more years. 


Emergency planning includes Emergency Operations Plan (EOP), Continuity of Operations (COOP) Plans, 


hazard specific plans such as Dam Failure Emergency Action Plans, and functional plans such as 


evacuation plans and congregate care shelter plans.  These plans can reduce the loss of life, injuries, 


human suffering and property damage through an organized, effective, and efficient response. 


20.1.10 Public Education and Awareness 


A successful public education and awareness program involves the public and private sectors and 


interested stakeholders and is designed for a specific target audience. Its mitigation strategies should 


explore possibilities and opportunities for advising and educating residents at all levels, including private 


homeowners, business organizations, professionals, and even schoolchildren. Various forms of 


communication may be used to inform stakeholders, including websites, multimedia, presentations, and 


brochures. These activities have been shown to be the least expensive of mitigation measures, and at 


the same time, are sometimes the most effective alternatives to providing protection from natural and 


human-caused hazards. Therefore, it is recognized that all natural and man-made hazards should have 


some educational and awareness component as part of the mitigation strategy. 


20.2 Natural and Man-Made Mitigation Ideas and Concepts 
This selection of mitigation and preparedness concepts can be considered directly relevant to specific 


natural and man-made hazards and was expanded upon and used to advance the Oklahoma City Hazard 


Mitigation strategy.  


20.2.1 Burning Restrictions 


Local ordinances can require burn permits and restrict campfires and outdoor burning. 


20.2.2 Computers 


Every institution and person with computers that interface with other computers should consistently 


use computer data backup systems and antivirus software to protect data and secure information.  


Every institution and person with a computer or remote device that interface or network with other 


computers should consistently use a backup methodology, antivirus software, personal firewall, and 
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have the latest OS (Operating System) and software application patches to protect the security, integrity 


and accessibility of data. 


20.2.3 Critical Infrastructure and Key Resources 


Threat and risk assessments, and identified measures to minimize risks to critical infrastructure and key 


resources should be completed and maintained by public safety and other applicable agencies. As 


critical infrastructure is built or renovated, building design standards should be incorporated to minimize 


threats and risks. 


20.2.4 Emergency Power 


Backup power resources can enable critical facilities to continue basic services and can be used by to 


ensure security and protect resources. Generators should be inventoried and tested regularly. Back-up 


generators should be available for pumping and lift stations in sanitary sewer systems, along with other 


measures such as alarms, meters, remote controls, and switchgear upgrades. 


20.2.5 Fire Drills 


Local communities can encourage fire drills and exercises for public and privately owned facilities. 


20.2.6 Fire Extinguishers, Smoke Detectors, and Sprinklers 


Citizens, businesses, and government entities can install and maintain smoke detectors and fire 


extinguishers on each floor of their facilities. This equipment should be tested and/or inspected 


regularly, and smoke detector batteries should be changed twice a year. Other valuable fire mitigation 


systems include interior and exterior sprinkler systems.  


20.2.7 Hazardous Materials Public Awareness and Worker Education 


The Emergency Planning and Community Right-to-Know Act (EPCRA), also known as SARA Title III, 


provides an infrastructure at the state and local levels to plan for chemical emergencies. Facilities that 


store, use, or release certain chemicals may be subject to reporting requirements. Reported information 


is publicly available so that interested parties may become informed about potentially dangerous 


chemicals in their community. Employers must also communicate the hazards of workplace chemicals 


and ensure that workers receive education and training. 


20.2.8 Hazardous Materials Safety Procedures and Policies 


Regulations require training in and compliance with all safety procedures and systems related to the 


manufacture, storage, transport, use, and disposal of hazardous materials. 


20.2.9 Federal or National Programs, Standards, and Guidelines 


Many programs and guidelines are available for adoption by local communities, such as the various 


Citizen Corps Programs (C.E.R.T., Fire Corps, etc.). Some of the programs allow for integration of 


standardized reports, forms, and training. Examples include the Memorial Institute for the Prevention of 


Terrorism (MIPT)’s Information Collection on Patrol (InCop).  


20.2.10 Immunization 


Immunization against communicable diseases can be encouraged among residents of a community. 
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20.2.11 Mapping 


Local governments, developers, and residents can make better decisions using maps, such as maps of 


historical hazards, critical facilities, locations of key resources, and floodplains.  


20.2.12 Monitoring, Surveillance, and Information Sharing 


Local governments and communities should actively engage in monitoring and surveillance to be aware 


of heightened disaster risks. This can include obtaining and utilizing resources for the monitoring of 


natural and man-made hazards and surveillance of public health and terrorist threats. Protection of 


confidential information and collaboration regarding sharing all other information is vital among 


government agencies and the public. 


20.2.13 Power Lines 


Removing trees or tree trimming from close proximity to aboveground power lines will minimize utility 


disruptions. Burying or otherwise protecting electric and other utility lines can prevent utility disruption 


by protecting lines from ice, wind, or snow damage. It is also important to replace aging electrical power 


infrastructure. 


20.2.14 Property Acquisition and Relocation 


Land with structures may be purchased by and titled in the name of the local governing body that can 


remove the structure and enforce permanent restrictions or development. A structure may also be 


moved to a less hazardous location (see more below in the 19.3.3 Property Protection). 


20.2.15  Property Maintenance 


Maintenance of property in or near hazard-prone areas can go a long way toward preventing or 


reducing damaged power lines, spread of fire, and drought and snowdrifts. Maintenance includes fuel 


management techniques such as pruning and clearing dead vegetation, keeping grass short, and 


planting fire and drought resistant vegetation. Planting trees along roadways can create windbreaks to 


reduce snow drifting. Tree trimming and maintenance is important for preventing limb breakage and for 


safeguarding nearby utility lines. It is important for communities to establish and maintain a disaster-


resistant landscape in public right-of-ways. 


Other helpful techniques include the use of fire resistant roofing and building materials, use of shutters 


on windows, use of boxed or enclosed eaves, thorough clean-up of spilled flammable fluids, keeping 


garage areas protected from blowing embers, and ensuring fire suppression systems are  maintained. 


20.2.16 Road and Driveway Clearance 


Roads and driveways should be kept accessible to emergency vehicles and fire equipment. Driveways 


should be relatively straight and flat, with at least some open spaces to turn. Bridges should be strong 


enough to support emergency vehicles, with clearance wide and high enough for two-way traffic and 


emergency vehicle access. Addresses should be visible from the road, and keys to gates around property 


should be provided to the local fire department. 
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20.2.17 Storm Shelters 


Risk to lives can be improved through construction and use of safe rooms in homes and shelter areas of 


mobile home parks, fairgrounds, shopping malls, or other vulnerable public areas. 


20.2.18 Stormwater Management and Ordinances 


Stormwater ordinances may regulate development in upland areas in order to reduce stormwater run-


off. Examples of erosion control techniques that may be employed within a watershed area include 


proper bank stabilization with sloping or grading techniques, planting vegetation on slopes, terracing 


hillsides, or installing riprap boulders or geotextile fabric.  


20.2.19 Structural Development 


Communities may adopt ordinances or encourage standards that affect hazard mitigation such as 


structural flood protection like levees or floodwalls. Building codes can further require design standards 


resulting in low impact of hazards, such as the elevation of structures, requiring the use of special high-


wind/hail resistant roofing shingles, structural bracing, and impact-resistant glass. 


20.2.20 Vulnerable Populations Outreach 


A local government and nongovernmental organizations can coordinate outreach to vulnerable 


populations during periods of extreme temperatures, including establishing and promoting accessible 


heating or cooling centers in the community. Programs to provide bottled water, fans, and protection 


equipment such as smoke detectors and NOAA Weather Radios to vulnerable populations are also 


encouraged. 
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20.2.21 Water-Saving 


Citizens can be encouraged to take water-saving measures, especially when extra water is needed for 


irrigation and farming. Possibilities include installing low-flow water-saving showerheads and toilets and 


turning water flow off while brushing teeth or during other cleaning activities. 


20.2.22 Water Storage 


Human consumption is the primary reason to maintain storage of water. People cannot live without 


consuming water regularly. 


20.2.23 Water Use Ordinances 


Drought contingency plans can help anticipate needs and actions to take during a drought. 


20.2.24 Wetland Protection 


With special soils and hydrology, wetlands serve as natural collection basins for floodwaters. Acting like 


sponges, wetlands collect water, filter it, and release it slowly into rivers and streams. Protecting and 


preserving wetlands can go a long way toward preventing flooding in other areas. 


Wetland destruction is accompanied by the loss of ecological, hydrological, and cultural functions they 


provide, including water purification, groundwater recharge, surface water discharge, stormwater 


storage for flood control, sediment and pollutant sequestering, and wildlife habitat.  


20.3 Mitigation Ideas and Concepts from 2006  
The following mitigation ideas and concepts were listed in Oklahoma City’s 2006 Hazard Mitigation Plan 


and remain ongoing. 


20.3.1 Preventative Measures 


Preventative measures are actions that can be undertaken in an attempt to avert damages from a 


disaster or even maintain current conditions and levels of protection. These measures typically fall into 


the categories of planning, zoning, open space preservation, building codes, capital improvement 


programs, floodplain development regulations, stormwater management, and watershed approaches.  


20.3.2 Zoning 


The City’s Zoning Ordinances, along with the City’s Comprehensive Plan, is a set of local regulations and 


requirements that guide the ability of the City to specify the use of property in order to control 


development within designated areas of land. This allows the City to govern the use, placement, 


spacing, and even size of buildings and lots (as well as other types of land uses) within specific areas 


designated as zones. These zones prohibit certain land use types, occupancy classes, or patterns. 


Therefore, the City’s zoning ordinances are considered the primary tool for implementing and achieving 


the goals for development and community characteristics defined within a comprehensive plan. In 


addition, zoning provides enforceable measures to prevent development of hazardous or sensitive 


areas. 
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20.3.3 Open Space Preservation 


Open space preservation is the protection of suitable tracts of land for the purposes of public and 


government use. These areas of land are often owned by local governments and have strict 


development standards. 


Typically, open space preservation planning attempts to associate the intrinsic benefits of maintaining 


states of land in their natural habitats for the benefit of protection from events such as flooding and 


drought and thereby protect these areas. Open space preservation typically encompasses wetlands, 


natural water pond areas, floodplains, and land returned to a more natural vegetative state often with 


indigenous species.  


The potential for these sites can be recognized in their ability to provide secondary uses such as 


greenway corridors, habitat protection areas, and even for recreation. In some cases, open space 


preservation is used to protect sensitive areas from development but can be seen as a proactive 


method. 


20.3.4 Subdivision Regulations 


The NFIP sets minimum requirements for subdivision regulations and building codes that are typically 


outlined in a separate ordinance from zoning. The NFIP’s minimum standards maintain an appropriate 


level of standards for development in the Oklahoma City area. 


City floodplain development regulations are addressed through the City’s Comprehensive Plan, zoning 


ordinance, and subdivision regulations. Subdivision regulations govern how land will be subdivided into 


individual lots and establishes the standards for the layout of accompanying infrastructure such as 


roads, sidewalks, utility lines, storm sewers, drainage ways, and in some cases, land devoted to open 


space.  


In addition, subdivision regulations can include the following hazard protection standards: 


 Require that the final plat show all hazardous areas and that each lot be provided with a 


building site at or above the urbanized floodplain level. 


 Implement road standards that allow passage of fire and snow response vehicles and sets 


minimum distances for construction of roads below the base flood elevation. 


 Establish minimum water pressures adequate for fire fighting. 


20.3.5 Building Codes 


Building codes impose design regulations, requirements, and standards on the certain types of 


development and redevelopment that occur within the City’s jurisdiction. The City has adopted the 


minimum standard required for basic building safety that does not provide a great deal of guidance or 


requirements for the development of buildings in terms of protection and mitigation from natural or 


human-caused hazards. 


The City has the authority to adjust current codes to be more demanding of new or improved 


development in their installation of methods for hazard protection. For example, the code could be 
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adjusted to require structures to be designed to a higher minimum wind speed (protection from high 


winds and tornadoes). Furthermore, codes could be revised to include minimum criteria regarding 


foundations to withstand the forces of floods and earthquakes. 


Building codes can be a very useful mitigation measure for many natural hazards in addition to those 


mentioned previously, such as severe heat and cold. In fact, building codes provide prime measures to 


protect new property from damage from natural hazards. When new or improved structures are 


constructed according to code, the structure should withstand the impacts of the forces from the code-


specified design event.  


One limitation of local building codes is that they do not regulate manufactured or mobile homes. These 


types of developments can be constructed in another state and shipped to a site. However, construction 


has to meet the standards set by the US Department of Housing and Urban Development and must 


comply with the National Manufactured Home Construction and Safety Standards. These standards 


apply uniformly across the country and it is illegal for a local jurisdiction to place additional construction 


requirements on such development. However, local jurisdictions may regulate the location of these 


structures and their on-site installation through the development of codes or ordinances such as a “tie 


down” code. 


20.3.6 Capital Improvement Program 


To the general public, the Capital Improvement Program (CIP) is perhaps the most visible preventative 


measure that a city undertakes. The CIP is a five-year program with a one-year budget that funds City 


infrastructure projects such as street, building, water, sewer, and stormwater needs. Through this 


program of project selection, preventative measures will be funded for construction. In addition, these 


capital expenditures can also include acquisition of open space within hazardous areas and retrofitting 


of existing public structures to withstand hazards.  The CIP can determine where growth and develop 


occurs by extending city infrastructure (roads, water pipelines, waste water pipelines, etc) towards or 


into undeveloped areas. 


20.3.7 Stormwater Management 


Stormwater management often arises in techniques or measures used by the City to control stormwater 


runoff. Local governments through their planning and public works departments control stormwater 


management and are guided by documents such as the City’s comprehensive plan and individual 


drainage basin plans and studies. Although crucial for regulating storm runoff, management techniques 


can sometimes create minor negative impacts to the environment. However, studies show that the most 


common environmental impacts can be mitigated with careful field analysis of the development site and 


watercourse. 


Stormwater management encompasses two approaches to protecting new construction from damage 


by flood surface water: 


 Regulating development in the floodplain to ensure that it will be protected from flooding and 


that it will not divert floodwaters onto other properties 
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 Regulating all development to ensure that the post-development peak runoff will not be greater 


than under predevelopment conditions 


Stormwater management is important to ensure that current hydrological hazards are not exacerbated 


by development and encroachment into the floodplain. Stormwater management should assess the 


whole watershed and evaluate impacts on the entire system. It is important for an area to understand 


how the manner in which a watershed is developed will play a major role in the way the system 


responds to future events.  


The City uses a stormwater ponds system. Studies have shown that these systems are among the most 


adaptable, effective, and widely applied best practices in developing areas. In addition, stormwater 


ponds are relatively cheap with high pollutant removal capacity, longevity, and community acceptance, 


and they exhibit positive effects on adjacent land prices.  


20.3.8 Retention and Detention 


The City’s stormwater management regulations require developers to build retention or detention 


basins to minimize the increases in the runoff rate caused by impervious surfaces and new drainage 


systems. Generally, each development must not let stormwater leave at a higher rate than under pre-


development conditions. 


The City is not currently participating in the Community Rating System (CRS). However, the CRS provides 


another beneficial tool to address stormwater management issues by addressing three questions in an 


attempt to measure the impact of stormwater management regulations on downstream flooding. These 


questions are: 


 What developments are required to account for their runoff? 


 How much water is managed? 


 Who is responsible for ensuring that stormwater facilities work over the long term? 


Therefore, the CRS assesses the cumulative effect of projects and reflects the national understanding 


that areas need to mitigate large, 100-year storms, and addresses the responsibilities of water 


management that ultimately encourage the City to take responsibility as they employ appropriately 


trained staff. 


20.3.9 Watershed Approaches 


The City’s current approach to stormwater management has several shortcomings that can be more 


appropriately addressed through a watershed approach. For example, the current approach does not 


account for differences in stream and watershed conditions nor does it conduct a review of the 


downstream impacts from runoff. Furthermore, current practices do not assess whether the usual 


standards will compound existing flooding problems. Therefore, the current approach does not assess 


the system and is not conducted on the appropriate scale. One way to correct this shortcoming is 


through the development of a master drainage plan (sometimes referred to as a master study of the 


watershed). Inherent within these types of studies is the consideration of the impacts to the watershed 


as a whole. It assists in determining the appropriate design standards for specific regions in the study 
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area and is more effective and efficient than many smaller individual studies. In addition, the CRS 


provides up to double the stormwater management regulations credit if communities adopt such 


master plans. 


20.3.10 Natural Resource Preservation 


The protection and preservation of an area’s natural resources has been linked to the levels of 


resistance an area has to natural hazards and its ability to sustain itself in the future. Natural resources 


preservation has at its roots principles of smart growth sustainable development. We rely on our natural 


resources to provide essential functions such as the storage of floodwaters, groundwater recharge 


areas, habitat for flora and fauna, recreational activities, and many more. As the natural benefits of the 


land are becoming more recognized, a shift towards restoring and protecting these areas is evident. The 


restoration and protection of these areas is vital to creating a sustainable community and improving the 


overall state of the environment in Oklahoma City.  


20.3.11 Sediment and Erosion Control 


Sediment and erosion controls are linked to numerous activities throughout the City. In particular, 


sediment carried in waterways poses threats to the natural environment that is linked directly to the 


quality of such systems. For example, levels of sediment in waterways from agricultural and urban 


runoff, without proper mitigation, can be extremely high. These high sediment levels can lead to 


increased turbidity and lower oxygen levels and light levels, putting fragile flora and fauna at risk. More 


importantly, materials carried in runoff will eventually settle when the water slows, typically within 


existing reservoirs and detention ponds. This settling activity is referred to as sedimentation and could 


gradually lead to the reduction of a facility’s capacity to absorb high water events such as flooding. This 


filling forces rising water levels to spread out farther across the floodplain and increases the risk to 


residents and property that is located in the adjacent regions. Furthermore, without proper mitigation 


of sediment in specific areas of the City, runoff could contain harmful materials such as fertilizers, heavy 


metals, and other pollutants such as gasoline and oil from roadways, leading to a buildup of dangerous 


materials in collector systems such as reservoirs, artificial lakes, and detention ponds. 


By mandate of the City’s municipal codes and regulations, entities proposing a development which 


results in the disturbance of soil or vegetative cover within the City or area under the jurisdiction of the 


City must address specific actions regarding erosion and sediment control, typically in the form of an 


erosion and sediment control plan. Further, actions must be performed in a manner consistent and in 


compliance with the requirements of the Oklahoma Department of Environment Quality (ODEQ) and the 


EPA National Pollutant Discharge Elimination System (NPDES) regulations, or permits issued to the City 


established to eliminate pollution in the form of soil erosion or sediment transport or deposition on or 


away from the site.  


Management practices for sedimentation and erosion control have two approaches: (1) implement 


measures to reduce sediment levels within waterways through erosion control measures, or (2) provide 


areas where sediment can settle prior to entering stream courses. 







CHAPTER  20 – IDEAS AND CONCEPTS  PART 3 


 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |20-12  


The application of erosion control measures is a relatively inexpensive option for a city as most of the 


costs are transferred to developers and landowners. In addition, the benefits reach across many sectors 


other than protection from hazards. Decreased water quality can mean increased costs for water 


treatment and increased sedimentation can lead to increased costs for dredging of waterways to 


maintain sufficient floodwater capacity. 


20.3.12 Watercourse Rehabilitation 


Watercourse rehabilitation is directed toward the actions taken to protect a watercourse, generally by 


restoring the river and stream channels to a more natural state. Another term associated with these 


actions is “riparian management”, which is typically concerned with the protection of the area 


immediately adjacent to a watercourse. The City has the authority to adjust its conditions of approval of 


a plan for a subdivision to include such rehabilitation factors. Watercourse rehabilitation focuses on 


issues that impact a waterway directly and lends itself toward actions, which include: 


 Removing all sediment from the creek bed and repairing bank erosion 


 Replacing straight creek with natural menders that replicate the original waterway flow 


 Designing to include shallow pools, small waterfalls, and rock bottoms to create places for fish 


and other aquatic life to rest, feed, and breed, and to oxygenate the water, which in turn will 


improve water quality 


 Gentle grading to channel stormwater to prevent flooding 


 Naturalization of the valley land through planting of non-evasive species with no pesticide use or 


grass cutting 


20.3.13 Agriculture and Management Practices 


Agriculture management practices are directed toward actions to protect water quality by keeping 


organic and inorganic fertilizers, animal waste, sediment, and bacteria out of surface water.  Examples of 


agricultural management practices include conservation tillage (techniques that reduces loss of soil, 


nutrients, and water), the management of crop nutrient, pests, conservation buffers (typically tree, 


bushes, and vegetative buffers between crops and waterways, roads, and adjoining property), irrigation 


water, grazing, animal feeding operations, and erosion and sediment control. 


20.3.14 Vegetation Management 


Beside the aesthetic and wildlife benefits of forests, replanting trees helps the soil to regain its natural 


ability to hold and store water, thereby reducing the impacts of flood and flashflood hazards. As 


mentioned previously, vegetation management assists in controlling stream bank erosion and 


subsequent increase in sediments carried in the waterways. 


Forest and vegetation management is typically the responsibility of landowners whose property abuts 


watercourse. Therefore, it is important to educate this group on the benefits of retaining natural growth 


adjacent to watercourses and methods to manage these areas. 
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20.3.15 Open Space Preservation 


Open spaces are defined broadly to mean natural areas both in and surrounding localities that provide 


important community space, habitat for plants and animals, recreational opportunities, farm and ranch 


land (working lands), places of natural beauty, and critical environmental areas (that is, wetlands). Open 


space preservation supports smart growth goals by bolstering local economies, preserving critical 


environmental areas, improving our communities’ quality of life, and guiding new growth into existing 


communities. 


Protection of open space provides many fiscal benefits, including increasing local property value 


(thereby increasing property tax bases), providing tourism dollars, and decreasing local tax increases 


(due to saving of reducing the construction of new infrastructure). Management of the quality and 


supply of open space also ensures that prime farm and ranch land are available, prevents flood damage, 


and provides a less expensive and natural alternative for providing clean drinking water. 


The availability of open space also provides significant environmental quality and health benefits. Open 


space protects animal and plant habitat, places of natural beauty, and working lands by removing the 


development pressure and redirecting new growth to existing communities. Additionally, preservation 


of open space benefits the environment by combating air pollution, attenuating noise, controlling wind, 


providing erosion control, and moderating temperatures. Open space also protects surface and ground 


water resources by filtering trash, debris, and chemical pollutants before they enter a water system. 


20.3.16 Pollutant Discharge Elimination 


As authorized by the Clean Water Act, the National Pollutant Discharge Elimination System (NPDES) 


permit program controls water pollution by regulating point sources that discharge pollutants into 


waters of the United States. Point sources are discrete conveyances such as pipes or human-caused 


ditches. Individual homes that are connected to a municipal system use a septic system, or do not have 


a surface discharge do not need an NPDES permit; however, industrial, municipal, and other facilities 


must obtain permits if their discharges go directly to surface waters.  


20.3.17 Illegal Dumping 


According to the EPA, Region 5, unpermitted areas for disposal include the back area of a yard, a stream 


bank, or some other off-road area. Illegal dumping is the result of pouring of liquid wastes or disposing 


of trash down storm drains. It is often called “open dumping”, “fly dumping”, and “midnight dumping” 


because materials are often dumped in open areas, from vehicles along roadsides, and late at night. 


Illegally dumped wastes are primarily nonhazardous materials that are dumped to avoid paying disposal 


fees or expending the time and effort required for proper disposal. 


Illegally dumping wastes down storm drains and creating illegal dumps can impair water quality. Runoff 


from dumpsites containing chemicals can contaminate wells and surface water used as sources of 


drinking water. Substances disposed directly into storm drains can also lead to water quality 


impairment. In systems that flow directly to water bodies, those illegally disposed substances are 


introduced to the natural environment. In addition, nonhazardous materials, such as construction 


materials waste, shopping carts, and unwanted fill, can lead to an obstruction of the watercourses flow 
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and even lead to the accumulation of other debris in areas forming mini-dams. This dumping can lead to 


the obstruction and the inability of the stormwater systems to convey and clean runoff.  


The City has a nuisance ordinance that prohibits dumping garbage or other “objectionable waste” on 


public or private property. However, depending on the circumstances and property zoning, this 


ordinance does not address materials such as grass clippings or tree branches that can kill ground cover 


or cause obstructions in channels.  


20.3.18 Property Protection 


Property protection measures typically manifest in actions taken to modify buildings or property such 


that it mitigates damage from hazard events. The property owner normally implements property 


protection. In some cases, the City can be the property owner. In many cases, the City or a government 


agency such as FEMA can provide technical and financial assistance for mitigation measures. 


20.3.19 Acquisition and Relocation 


Acquisition and relocation are typically actions performed by the City that involve the following steps: 


identify properties that are at significant risk to a hazard, such as flooding; approach owner and 


persuade to sell property; purchase property; level structures and convert land to open space (rezone if 


needed). In regard to relocation, the owner either physically moves their structure(s) out of the way of 


the hazard (for example, out of the floodplain) or moves. If this property is not on the City’s Repetitive 


Loss Plan, the next owner of the property will be subjected to the same hazards as the one before.  


The associated cost for acquisition and relocation depends on the above-mentioned scenario. In the 


case where the owner chooses to move their structures out of harm’s way, the cost is dependent on the 


type of structure being moved. For example, heavier structures, such as those with exterior brick and 


stonewall are more expensive than lighter ones. In regard to an owner moving out and another moving 


in, no cost is borne by either party because the problem still exists. 


In regard to the City’s involvement for acquisition and relocation, the associated time and effort can 


make the process quite expensive. Therefore, an acquisition budget should be based on the median 


price of similar properties in the community, plus $10,000 to $20,000 for appraisals, abstracts, title 


opinions, relocation benefits, and demolition. Costs may be lower after a flood or other disaster and the 


community may have to pay only the difference between the full price of a property and the amount of 


the flood insurance claim received by the owner.  


Relocation of structures can be difficult to estimate, although quotes have ranged from $30,000 for a 


small wood frame building to over $60,000 for masonry and slab on grade buildings. Two-story houses 


are more expensive to move because of the need to relocate wires and avoid overpasses. Additional 


costs may be necessary for acquiring a new lot on which to place the relocated building and for restoring 


the old site. Larger buildings may have to be cut and the parts moved separately. Because of all these 


complications, there are cases where acquisition and demolition is less expensive than relocation. 
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20.3.20 Building Elevation 


Raising a building above the flood level is the best on-site property protection method for flooding. 


Water flows under the building, causing little or no damage to the structure or its contents provided 


flood depths do not exceed the first floor elevation. Alternatively, building elevation can be performed 


by construction of continuous foundation walls or berms upon which to locate the structure. The City’s 


current urbanized floodplain mandates that new buildings be constructed at least 1 foot above the base 


flood elevation. 


20.3.21 Barriers 


Barriers keep surface waters from reaching a building. A barrier can be a berm (constructed of dirt or 


soil) or floodwall (constructed from concrete or steel). In some cases, altering the grade of a slope 


trenching can similarly offer protection as a barrier given low water conditions. It should be noted that 


the construction of barriers within and adjacent to the floodplain can create hazardous conditions as a 


result of the reduction in capacity.   


20.3.22 Retrofitting 


Retrofitting primarily relates to actions of modifying a building or structure to reduce its susceptibility to 


damage by one or more hazards. Examples of retrofitting include: 


 Tornado 


 Constructing an underground shelter or in-building “safe room” 


 Securing roofs, walls, and foundations with adequate fasteners (such as clips) or tie downs 


 Strengthening garage doors and other large openings 


 High Winds 


 Installing storm shutters and storm windows 


 Burying utility lines 


 Installing/incorporating backup power supplies 


 Hailstorms 


 Installing hail resistant roofing materials 


 Lightning 


 Installing lightning rods and lightning surge interrupters 


 Burying utility lines 


 Installing/incorporating backup power supplies 


 Winter Storms 


 Adding insulation 


 Relocating water lines from outside walls to interior spaces 
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 Sealing windows 


 Burying utility lines 


 Installing/incorporating backup power supplies 


 Floods and Dam Failures 


 Dry flood proofing (making walls watertight so floodwaters cannot get inside)  


 Wet flood proofing (letting the water in and removing everything that could be damaged by 


a flood) 


 Installing drain plugs, standpipes, or backflow valves to stop sewer backup 


 Extreme Heat and Drought 


 Adding insulation 


 Installing water saver appliances, such as showerheads and toilets 


 Urban and Wildfires 


 Replacing wood shingles with fire resistant roofing 


 Adding spark arrestors on chimneys 


 Landscaping to keep bushes and trees away from structures 


 Installing sprinkler systems 


 Installing smoke alarms 


 Earthquake 


 Retrofitting structures to better withstand ground motions 


 Tying down appliances, water heaters, bookcases, and fragile furniture so they will not fall 


over during an earthquake 


 Common Measures 


Some retrofitting measures can provide mitigation and protection from a number of hazards. 


For instance, strengthening roofs and walls could provide a degree of protection from high 


winds, tornadoes, earthquake, and even lesser flood events. In addition, the installation of 


emergency generators can provide power in the event of power loss resultant from 


earthquakes, tornadoes, winter storms, and high winds 
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Chapter 21   - Mitigation Strategy 


21.1 Purpose of Hazard Mitigation Plan 
The HMC reviewed Chapter 20 and have determined no changes to Chapter 20 are needed, with the 


exception of updating the mitigation goals in Oklahoma City since the 2006 HMP.  The purpose of the 


Oklahoma City Hazard Mitigation Plan (HMP) is to enable residents, stakeholders, and city government 


personnel to work together to create an educated and prepared community that is disaster ready, 


resistant, and able to respond efficiently and effectively to disasters that occur. The City is committed to 


reducing the loss of life and the reduction of property damage from natural and human-caused hazards 


by following a comprehensive and inclusive planning process. The City is further committed to exploring 


best management practices, alternative design and planning practices, and creating partnerships that 


progress the hazard mitigation goals. It is the hope of the City that this process will advance community 


goals and development, quality of life, sustainable development practices, and will consider the best 


interest of the public. 


21.2 Oklahoma City 2006 Hazard Mitigation Goals 
The Planning Team and Committee responsible for the development of the 2006 Oklahoma City HMP 


identified mitigation measures and practices, which were listed in the 2006 Plan as goals. Goals are 


general guidelines that explain what is desirable to achieve. They are broad, long-term policy-type 


statements, and represent global visions. The 2011 HMP establishes goals which meet this definition 


and to align more with the State of Oklahoma Hazard Mitigation Plan. Many of the 2006 Plan goals were 


changed to Mitigation Actions, revised and updated as appropriate, and included in the 2011 Plan 


Update. The following were the 2006 Hazard Mitigation Goals: 


21.2.1 General Goals for all Natural Hazards 


 Minimize loss of life and property from natural hazard events. 


 Protect public health and safety. 


 Increase public health and safety. 


 Increase public awareness of risk from natural hazards. 


 Identify hazards and assess risk for the jurisdictional areas. 


 Establish historical incidence and frequency of occurrence. 


 Assess increased risk from specific hazards due to location and other factors. 


 Improve disaster prevention through best management practice measures and education. 


 Seek effective and efficient methods and technology for notifying residents of hazards and 


severe weather events. 


 Improve building construction to reduce the dangers of natural hazards. 


 Encourage self-help and self-protection measures to mitigate the effects of natural hazards on 


private property. 


 Identify specific projects to mitigate damage where cost-effective and affordable. 


 Improve response to natural hazard disasters. 
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 Protect City’s emergency response capabilities and critical facilities. 


21.2.2 Specific Goals for Particular Natural Hazards  


21.4.2 Tornadoes 


 Continue to improve tornado-warning systems. 


 Encourage homebuilders to build storm-resistant housing. 


 Encourage the building of safe rooms and storm shelters. 


 Educate residents on post-hazard mitigation actions. 


 Publicize and promote awareness of tornado emergency action plans. 


 Work with mobile home parks to promote emergency action plans. 


 Encourage all homes and businesses (private and public) to prepare tornado safety plans. 


 Encourage all schools, hospitals, nursing homes, and other critical facilities to prepare tornado 


safety plans. 


21.4.3 High Winds 


 Encourage measures that will improve resistance of new buildings to high winds. 


 Encourage better roof construction and materials to withstand high winds. 


 Identify homes and buildings vulnerable to loss from high winds, and suggest ways that owners 


can prepare their homes and buildings for storms. 


21.4.4 Lightning 


 Promote public awareness of lightning dangers and what can be done to prevent or reduce 


personal injury and property damage. 


 Encourage the construction of lightning protection and warning systems on buildings to 


minimize destruction or damage. 


21.4.5 Hailstorms 


 Encourage the use of hail-resistant composite materials in automobile manufacture. 


 Encourage insurance companies to offer premium incentives for purchase of affordable carports 


by people without garages. 


 Encourage better roof construction and materials to withstand hailstorms. 


 Initiate Geographic Information Systems (GIS) tracking of hailstorms characteristics. 


 Encourage training on weather awareness. 


 Encourage fall and spring inspections of roofs. 


21.4.6 Winter Storms 


 Encourage the placement of exposed power and telephone lines underground to prevent 


damage from ice loading through development planning. 


 Promote awareness of the advantages of all-wheel-drive cars with traction control and 


encourage use of all-weather tires on automobiles. 


 Identify elderly and indigent citizens who are at risk from winter storms. 


 Encourage churches and community groups to assist persons at risk during power loss. 
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 Develop emergency plans to provide assistance when power fails from winter storms. 


 Evaluate and implement effective and efficient technologies and practices regarding response to 


winter weather conditions. 


 Encourage better training for public on winter storm awareness. 


 Maintain “snow route” priority of street opening after snow/ice storms. 


21.4.7 Floods 


 Identify buildings at risk from 100-year and 500-year floods. 


 Encourage conversion of flood prone properties into open space areas. 


 Protect properties from potential flooding and protect and improve drainage infrastructure. 


 Inform residents who refuse to vacate the floodplain of flood proofing alternatives. 


 Continue to construct methods of stormwater conveyance or control structures to protect 


critical facilities. 


 Limit additional building in flood zone areas. 


 Continue to enforce all applicable codes and guidelines. 


 Follow FEMA standards for floodplain regulation and control. 


 Identify areas that would benefit from flood flow monitoring and early warning systems. 


21.4.8 Urban Fires and Wildfires 


 Encourage fireproof materials in building construction. 


 Experiment with controlled burns of native vegetation to minimize the accumulation of forest 


fuels that lead to uncontrollable fires. 


 Advise public developers of the danger of building homes in remote areas where fire protection 


is not available. 


 Alert homeowners when fire risk is great in rural and remote areas. 


 Implement burn-ban regulations when fire risk is great. 


21.4.9 Extreme Heat 


 Publicize signs and dangers of heat stroke, especially among elderly. 


 Inform those at risk of preventative measures in advance of extreme heat wave. 


 Invite churches and community groups to provide inexpensive air conditioning for indigent 


elders to protect them from extreme heat. 


 Encourage the development of plans whereby residents can donate a portion of their utility bill 


to summer heat relief programs. 


21.4.10 Drought 


 Promote awareness of importance and value of water. 


 Promote water-free landscaping. 


 Encourage water conservation. 


 Involve public in finding new ways to conserve water. 


 Educate the public on water conservation techniques. 
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21.4.11 Earthquakes 


 Investigate HAZUS (FEMA program) on a more detailed level to estimate earthquake damage 


within the Oklahoma City jurisdiction. 


 Cooperate with appropriate government agencies in the delineation of relatively greater hazard 


due to potential damage from earthquakes. 


 Inform public of earthquakes in areas where they are frequent but unrecognized. 


 Publicize and promote general awareness of earthquake emergency action plans. 


 Provide education and public awareness of earthquake risks and public safety. 


 Enact regulations governing the location of structures and land uses, as new seismic information 


becomes available. 


 Coordinate adequate earthquake emergency response with FEMA and other appropriate 


government agencies. 


 Require compliance with the current edition of the structural specialty code regarding building 


design for earthquake resistance. 


21.4.12 Dam Failures 


 Determine risk rating of dams affecting Oklahoma City. 


 Identify homes and businesses vulnerable to flooding from dam failure. 


 Ensure privately owned dams in the local area are complying with relevant inspection and 


maintenance codes. 


 Identify more sensors for quick reaction for water levels on key areas for emergency response. 


 Develop warning and evacuation plan (Emergency Action Plans [EAP]) for areas at risk from dam 


failure. 


 Assemble data on Oklahoma City dams’ capacity, release rates, etc., and map using GIS 


software. 


 Implement a routine dam inspection program. 


21.4.13 West Nile Virus 
 Conduct personal protection messaging that includes encouraging the use of insect repellant 


when playing or working outdoors. 


 Conduct enhanced surveillance to identify location of mosquito habitats and breeding areas.  


 Apply larvicide to known mosquito breeding locations and in response to citizen complaints of 


mosquito breeding sites. The City will only apply larvicide to City owned properties, but will 


provide citizens with tips for breeding site reduction, larval control, and adult mosquito control. 


 Conduct mosquito habitat modification-removal and reduction-to known mosquito breeding 


locations and in response to locations of citizen complaints of mosquito breeding. 
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21.5 State of Oklahoma Hazard Mitigation Goals 
Collaborated efforts among government and nongovernment entities of all levels should result in 


greater accomplishments. With this in mind, Oklahoma City decided to adopt the basic goals of the State 


of Oklahoma’s HMP: 


 Save lives. 


 Protect property. 


 Protect the environment. 


 Increase public preparedness for disasters. 


21.6 Oklahoma City’s 2011 Hazard Mitigation Goals 
The following goals are based on the State of Oklahoma HMP’s goals, form the basis of this plan, and 


summarize what the Oklahoma City Hazard Mitigation Committee (HMC) will accomplish as a result of 


implementing this plan. 


Goal #1:  Reduce loss of life and protect public health and safety.  


Goal #2:  Minimize damage to property, including critical facilities, infrastructure, and key resources. 


Goal #3:  Maintain or restore the capacity of the natural environment. 


Goal #4:  Increase community preparedness for disasters. 


Mitigation should form the very foundation of every disaster program. The prevention of disasters in 


communities that adopt mitigation practices in an effort to reduce, minimize, or eliminate hazards in 


their community, have found the vision for the future of disaster preparedness. The Federal Disaster 


Mitigation Act of 2000 has set the benchmark and outlines the criteria for communities to implement 


hazard mitigation practices in their communities. 


Oklahoma City realizes the benefits of developing and implementing mitigation plans and strategies. 


Oklahoma City elected officials, public safety organizations, planners, and many others have proven that 


by working together toward the development and implementation of this plan, they have the vision to 


implement mitigation practices, thereby reducing the loss of life and property in their communities. 


21.7 Mitigation Planning Process 
Local hazard mitigation planning is a process of organizing community resources, identifying and 


assessing hazard risks, and determining how to minimize or manage those risks. This process results in 


an HMP that identifies specific mitigation actions, each designed to achieve both short-term objectives 


and a long-term community vision. Plan maintenance procedures are established to monitor 


implementation progress and the evaluation and enhancement of the plan. These plan maintenance 


procedures ensure that the Oklahoma City HMP remains a current, dynamic, and effective planning 


document over time and offers the following benefits: 


 Saving lives and property 
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 Saving money 


 Facilitating recovery following disasters 


 Reducing future vulnerability through wise development and post-disaster recovery and 
reconstruction 


 Expediting the receipt of pre- and post-disaster grant funding 


 Demonstrating a commitment to improve community health and safety 


21.8 Plan Implementation and Funding 
Oklahoma City Emergency Management is responsible for overseeing the Oklahoma City HMP process 


and coordinating the execution of the HMP by city departments.  


The HMP will be submitted to the Oklahoma Department of Emergency Management (OEM) and then to 


the Federal Emergency Management Agency (FEMA) for approval. The Oklahoma City Council will 


formally adopt the plan by resolution.  Once adopted and approved, the Oklahoma City Manager will 


issue a promulgation memorandum directing city departments execute the HMP. 


Mitigation Actions indentified in the HMP are carried out by the city department(s) identified as Lead 


Agency and Support Agency. 


The cost of implementing all mitigation opportunities will incur greater expenses than the funds that the 


City has available. Strategic funding opportunities and partnerships are sometimes required to 


supplement available resources in order to achieve goals. As necessary, Oklahoma City will seek outside 


funding sources to implement mitigation projects in both the pre-disaster and post-disaster 


environments.  


Oklahoma City Emergency Management (OKCEM) provides coordination and support to the hazard 


mitigation grant application process for the City of Oklahoma City.   OKCEM coordinates the mitigation 


grant activities of city departments; provides technical assistance; and may assist in the writing of 


hazard mitigation grant applications.  


21.8.1 Hazard Mitigation Federal Acts, Programs, and Grants 


Disaster Mitigation Act of 2000:  To support the expanded role of emergency management, Congress 


passed the Disaster Mitigation Act of 2000 (DMA 2000), which amended the Stafford Act. Section 322 


which deals with the development of local HMPs.  DMA 2000 was signed into law on October 30, 2000 


(Public Law 106-390). The Interim Final Rule for planning provisions (44 CFR Part 201) was published in 


the Federal Register in February 2002, and again in October 2002. Local hazard mitigation planning 


requirements are implemented in 44 CFR Part 201.6. The purpose of DMA 2000 is to amend the Stafford 


Act to establish a national program for pre-disaster mitigation, streamline administration of disaster 


relief, and control federal costs of disaster assistance. Congress envisioned that implementation of these 


new requirements would result in the following key benefits:  


 Reduction of loss of life and property, human suffering, economic disruption, and disaster costs 
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 Prioritization of hazard mitigation planning at the local level, with an increased emphasis placed 


on planning and public involvement, assessing risks, implementing loss reduction measures, and 


ensuring critical services/facilities survive a disaster 


 Establishment of economic incentives, awareness and education to state, tribal and local 


governments that result in forming community-based partnerships, implementing effective 


hazard mitigation measures, leveraging additional non-federal resources, and establishing 


commitments to long-term hazard mitigation efforts 


The DMA 2000 legislation requires all local, county, and tribal governments to develop an HMP for their 


respective communities in order to be eligible to receive Hazard Mitigation Grant Program (HMGP) 


funds. Each community’s HMP must be submitted to, and approved by, their respective state and FEMA. 


DMA 2000 requires that each plan must, at minimum, address or include the following general items: 


 Plan adoption by all jurisdictions 


 Planning process including public involvement 


 Hazard identification and risk assessment 


 Mitigation strategy 


 Plan implementation and maintenance procedures 


 Any specific state requirements 


Hazard Mitigation Grant Program:  In 1988, Congress established the Hazard Mitigation Grant Program 


(HMGP) by enactment of Section 404 of the Stafford Act. In 2002, regulations pertaining to the HMGP to 


reflect the DMA 2000 of 2000 were changed by 44 CFR Part 206, Subpart N. An Interim Final Rule was 


issued in October 2002, wherein the final compliance date was set to November 1, 2004. The HMGP 


assists states and local communities to implement long-term hazard mitigation measures by providing 


federal funding after a major disaster declaration. Eligible applicants include state and local agencies, 


tribal organizations and certain non-profit organizations. Examples of typical HMGP projects include the 


following: 


 Property acquisition and relocation projects 


 Structural retrofitting to minimize damages from high winds, earthquake, flood, wildfire or other 


natural hazards 


 Elevation of flood-prone structures 


 Vegetative management programs 


Pre-Disaster Mitigation Program:  The Pre-Disaster Mitigation Program (PDM) was authorized by 


Section 203 of the 2000 Stafford Act, 42 USC (Public Law 106-390). Funding for the program is provided 


through the National Pre-Disaster Mitigation Fund to assist state, local, and tribal governments in 


implementing cost-effective hazard mitigation activities that complement a comprehensive mitigation 


program. The following two types of grants are offered under the PDM Program: 


 Planning Grants – Allocated funds to be used for HMP development 
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 Competitive Grants – Distributed funds using a competitive application process wherein all 


state, local and tribal governments interested in obtaining grant funds can submit applications 


to be reviewed and ranked by FEMA using pre-determined criteria 


The minimum eligibility requirements for jurisdictions receiving competitive PDM funds include the 


following: 


 Participation in the National Flood Insurance Program (NFIP) 


 Must not be suspended or on probation from the NFIP 


 Must have a FEMA-approved hazard mitigation plan 


Flood Mitigation Assistance Program:  The Flood Mitigation Assistance Program (FMA) was created as 


part of the National Flood Insurance Reform Act (NFIRA) of 1994 (42 U.S.C. 4101) with the goal of 


reducing or eliminating claims under the NFIP. Funding for the program is provided through the National 


Flood Insurance Fund. FMA provides funding to assist states and communities in implementing 


measures to accomplish the following: 


 Reduce the number of repetitively or substantially damaged structures and the associated 


claims on the National Flood Insurance Fund.  


 Encourage long-term, comprehensive mitigation planning.  


 Respond to the needs of communities participating in the NFIP to expand their mitigation 


activities beyond floodplain development review and permitting.  


 Complement other federal, state, and local mitigation programs with similar long-term 


mitigation goals. 


The following three types of grants are available under FMA: 


 FMA Planning Grants are available to states and communities to prepare Flood Mitigation Plans. 


NFIP-participating communities with approved Flood Mitigation Plans can apply for FMA Project 


Grants. 


 FMA Project Grants are available to states and NFIP-participating communities to implement 


measures to reduce flood losses. 


 Technical Assistance Grants are a part of Project Grants. Up to 10 percent of the Project Grants 


funding is made available to the states for technical assistance. These funds may be used by the 


state to help administer the program. 


The NFIRA stipulates that to be eligible to receive an FMA grant, a community must have a FEMA-


approved mitigation plan and must be participating in the NFIP. Examples of eligible FMA projects 


include the following: 


 Acquisition of NFIP-insured structures and underlying real property. 


 Demolition of NFIP-insured structures on acquired or restricted real property. 


 Minor physical flood mitigation projects that do not duplicate flood-prevention activities of 


other federal agencies lessen the frequency or severity of flooding and decrease predicted flood 
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damages in local flood areas. These include modification of existing culverts and bridges, 


installation or modification of floodgates, stabilization of stream banks, and creation of small 


debris or flood/stormwater retention basins. Construction or improvement of major structural 


flood-control structures such as dikes, levees, dams, seawalls, groins and jetties, and projects 


consisting of channel widening or stream alignment are not eligible, as indicated in Section 


1366. 


 Other activities that bring an NFIP-insured structure into compliance with the authorized 


statutory floodplain management requirements of 44 CFR Part 60.3. 


 Relocation of NFIP-insured structures from acquired or restricted real property to sites not 


prone to flood hazards. 


 Elevation of NFIP-insured residential structures, and elevation or dry flood proofing of NFIP-


insured non-residential structures, in accordance with 44 CFR Part 60.3. 


Repetitive Flood Claims Program: The Repetitive Flood Claims (RFC) program is authorized by Section 
1323 of the NFIA, 42 U.S.C. 4030, with the goal of reducing flood damages to individual properties for 
which one or more claim payments for losses have been made under flood insurance coverage and that 
will result in the greatest savings to the National Flood Insurance Fund (NFIF) in the shortest period of 
time.  


Residential or non-residential (commercial) properties that have received one or more NFIP 
insurance payments are eligible for RFC funds. Properties included in a sub application must be 
NFIP-insured at the time of the application submittal. Flood insurance must be maintained at 
least through completion of the mitigation activity. 


Severe Repetitive Loss Program: The Severe Repetitive Loss Pilot (SRL) program is authorized by Section 
1361A of the NFIA, 42 U.S.C. 4102a, with the goal of reducing flood damages to residential properties 
that have experienced severe repetitive losses under flood insurance coverage and that will result in the 
greatest savings to the NFIF in the shortest period of time.  


Properties eligible for inclusion in a sub application for SRL must be identified on the FEMA-
validated severe repetitive loss property list. A severe repetitive loss property is a residential 
property that is covered under an NFIP flood insurance policy and:  


(a) That has at least four NFIP claim payments (including building and contents) over $5,000 
each, and the cumulative amount of such claims payments exceeds $20,000; or  
 
(b) For which at least two separate claims payments (building payments only) have been made 
with the cumulative amount of the building portion of such claims exceeding the market value 
of the building.  
 
For both (a) and (b) above, at least two of the referenced claims must have occurred within any  
10-year period, and must be greater than 10 days apart. To maintain eligibility for SRL funds, 
NFIP insurance coverage on structures to be mitigated must be maintained throughout 
implementation of the mitigation activity. 


The NFIF provides the funding for FMA, RFC, and SRL programs. The PDM, FMA, RFC, and SRL programs 
are subject to the availability of appropriation funding, as well as any program-specific directive or 
restriction made with respect to such funds. Furthermore, availability of the PDM and SRL programs is 
subject to anticipated reauthorization of the programs.  
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More information about each program can be found on the FEMA HMA Web site at 
www.fema.gov/government/grant/hma/index.shtm.  


 


21.8.2 Incorporating Mitigation into Existing Planning Mechanisms 


Opportunities to integrate the requirements of the HMP into other local planning mechanisms will 


continue to be identified through future meetings of the HMC and through the five-year review process.  


The plans, studies and reports described in section 2.12 of this HMP were reviewed and incorporated 


into this updated HMP. 


The primary means for integrating mitigation strategies into other local planning mechanisms will be 


through the revision, update, and implementation of each agency’s individual action plans that require 


specific planning and administrative tasks (e.g., plan amendments, ordinance revisions, and capital 


improvement projects). 


The members of the HMC will remain charged with ensuring that the goals and strategies of new and 


updated local planning documents for their agencies and/or departments are consistent with the goals 


and actions of the HMP, and will not contribute to increased hazard vulnerability in Oklahoma City. 


During the planning process for new and updated local planning documents, Oklahoma City’s Emergency 


Management will provide a copy of the HMP to the appropriate parties and recommend that all goals 


and strategies of new and updated local planning documents be consistent with, and support the goals 


of, the HMP and will not contribute to increased hazards. 
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Chapter 22  - Mitigation Action Priorities 


The HMC reviewed Chapter 21 and have determined no changes to Chapter 21 are needed, with the 


exception of updating the mitigation actions since the 2006 HMP.  The foundation of this plan is the 


strategy through which Oklahoma City can implement natural and technological hazard mitigation goals 


and actions.  As identified in the Planning Process, and in the Community Profile, the Oklahoma City 


Hazard Mitigation Committee (HMC) has a clear understanding of the community’s hazards and risks.  


Following processes to solicit input from stakeholders throughout the City, the HMC selected and 


prioritized the mitigation actions to support the City’s hazard mitigation goals.     


22.1 Previous Hazard Mitigation Accomplishments 
Oklahoma City has made previous efforts to mitigate hazards in our community.  Some have been 


significant and have been beneficial to reducing loss of life and property from disasters throughout 


Oklahoma City.  Among them are the following: 


 Enforcing land use plans and ordinances 


 Promoting the purchase and use of All-Hazard Alert NOAA Weather Radios as well as providing 


them to vulnerable populations. 


 Acquisition of emergency generators to power city owned facilities 


 Revision of the City’s Emergency Operations Plan (EOP) 


 Development of a Dam Emergency Action Plan 


 Participation in the development of Regional Outdoor Warning System Guidelines and educating 


the public on the City’s outdoor warning sirens. 


 Providing to the public before and during an hazard impact - preparedness measures and 


protective action 


 Promoting the City’s Household Hazardous Waste Program  


The City of Oklahoma City has contributed time, effort, and funding toward the accomplishment of the 


2006 Hazard Mitigation Goals and Measures.  Table 21.1 lists the 2006 Mitigation Measures by priority.  


Those that were accomplished are identified as such.  Those that are ongoing and were transitioned into 


another Mitigation Action in 2011 are identified as "Transitioned" and the 2011 Mitigation Action 


identified by its priority number.  Those that are ongoing and carried over to the 2011 plan with or 


without new wording are identified as "2011".  Those that were found not to meet the STAPLEE criteria 


for Mitigation Actions were found to be impractical or unrealistic or not longer applicable are identified 


as either "Deleted" or "Not Applicable". 
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Table 22.1:  2006 Goals 
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1 


Educate the public 
regarding natural 
hazards and severe 
weather. 


                    X   


Prior to significant weather and 
natural hazard events, public 
education and information 
material is distributed to the 
media, posted on the City's 
website, and/or distributed via 
social media.  Emergency message 
screen crawls are utilized before 
and after extreme emergencies.   


Normal 
operating 
funds 


EM, PIM Ongoing 
All Natural 
Disaster 


T 


2 


Encourage construction 
of a safe-room in new 
and existing homes 
through rebate programs 
when funds are 
available. 


                X       


Limited action.  OKCEM provides 
information and technical advice to 
the public regarding safe rooms 
and storm shelters when 
requested.  Changes to the hazard 
mitigation grant programs have 
significantly increased the 
manpower requirements to 
manage and administer a rebate 
program.  The City did not pursue 
mitigation funds for a residential 
storm shelter rebate program due 
to insufficient resources to manage 
and administer such a program.  


Normal 
operating 
funds 


EM Ongoing 17 T 
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3 


Enhance the City's 
emergency response 
capabilities through 
purchase of equipment 
and providing training 
for City personnel. 


                    X   


OCPD purchased Level C personal 
protective equipment (PPE) for all 
personnel in 2004.  Annual fit 
testing is ongoing.  New 
replacement filters issued in 2010.  
OCPD Bomb Squad has acquired 
specialized equipment to protect 
personnel and safely conduct 
render safe operations. Public 
Works acquired wildland fire 
fighting personal protective 
equipment for personnel operating 
heavy equipment during fire 
fighting operations.   The 
Oklahoma City County Health 
Department (OCCHD) has been 
working to upgrade and enhance 
their EOC.  Public Information and 
Marketing (PIM) acquired 
equipment to enable them to 
establish a Joint Information 
Center (JIC) and personnel have 
been trained in its use.  The OCFD 
acquired a Regional Response 
CBRNE trailer and prime mover 
and Urban Search and Rescue 
(USAR) equipment, trailers, and 
prime movers. 


State 
Homeland 
Security 
Grant 
Program, 
COUASI, 
Normal 
operating 
funds, Bond 
funds 


OCPD, 
OCFD, PW 


Ongoing as a 
preparedness 
action. 


Redesignated 
from a 
mitigation 
action to a 
preparedness 
action. 


D 


4 
Enhance use of outdoor 
warning sirens to include 


                    X   
City's omni direction outdoor 
warning sirens have a public 


Normal 
operating 


911, EM 
2009, 2010, 
2011, 


5, 51, 60, 68 T 
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verbal warnings for 
potential hazards. 


address (PA) capability that has 
been tested, but no real world 
emergency required the use of the 
PA capability.  Since 2009, OKCEM 
has explored enhanced software 
and activation systems.  No vendor 
has been able to offer a solution to 
meet the City's needs.  OKCEM 
chaired a Central Oklahoma 
Emergency Management 
Association Task Force that 
developed Regional Outdoor 
Warning System Guidelines.   


funds Ongoing 


5 


Encourage the purchase 
of NOAA Severe Weather 
Warning Radios through 
rebate programs. 


                X       


OKCEM partnered with Wal Mart 
and conducted All-Hazard Alert 
Weather Radios events at the five 
Super Wal Marts in OKC.  Radios 
were offered at a discounted price.  
Wal Mart employees and OKCEM 
CERT volunteers programmed the 
radios for citizens.  OKCEM 
arranged for Wal Mart to donate 
radios to United Way partner 
agencies and Heartland Council for 
the Blind.  Incorporate into new 
mitigation action.  Wal Mart 
withdrew their support in 2010 for 
economic reasons.   


Private 
citizens.  
Donations 
from Wal 
Mart. 


EM 
2007, 2008, 
2009, 
Ongoing 


42 T 


6 
Encourage the 
construction of safe-


                X       
OKCEM provides information and 
technical advice to the public 


Normal 
operating 


DEV. SVCS, 
PW, EM 


Ongoing 46 T 
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rooms in private critical 
facilities. 


regarding safe rooms and storm 
shelters when requested. . 


funds 


7 
Provide surge protection 
for computer-reliant 
critical city facilities. 


            X           


OKCEM purchased surge protectors 
for all computers in the Regional 
Multiagency Coordination Center 
(RMACC); restored the RMACC's 
UPS which serves as surge 
protection and ensured critical 
systems were connected to it.  The 
OCPD and OCFD purchased 
individual UPS's that also serve as 
surge protectors for their desktop 
computers and other computer 
equipment at their facilities.  The 
Zoo has surge protectors and 
battery backups for all critical 
systems, plus generator backup on 
all file servers and phone systems.  
Airports purchased a UPS for each 
PC in the department.  General 
Services replaces and upgrades 
surge protection as required.   


COUASI, 
Normal 
operating 
funds 


ALL 
2008, 2009, 
2010 


  A 


8 


Enhance enforcement of 
Federal Emergency 
Management Agency 
(FEMA) Standards for 
floodplain regulation and 
control of development 
in floodplain. 


    
X 


       


PW SWQ - Review plans for new 
construction and requiring review 
by USACE.  Utilities Department - 
Engineering through plan review. 
 


Normal 
Operating 
funds 


PW Ongoing 
 


D 
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9 


Construct stormwater 
conveyance or control 
structures to protect 
infrastructure. 


        X               
PW SWQ - Plan review and 
inspections.  


Normal 
operating 
funds and CIP 


PW Ongoing   2011 


10 
Construct safe rooms for 
City personnel in new 
critical City facilities. 


                X           PW Ongoing 46 T 


11 


Provide floodplain maps 
and information on 
existing and future 
development. 


        X               
Review plans for new construction.  
Provide FIRMs and information 
upon request.   


Normal 
operating 
funds 


PW Ongoing 6 T 


12 
Continue and enhance 
snow and ice removal 
programs. 


       
X 


    


Snow and Ice Operation Plans and 
snow routes are reviewed annually 
and revised and updated as 
necessary to provide optimum 
results.  PW SDT acquired new salt 
brine mixer and truck mounted 
sprayers and plows for all single 
and tandum axle dump trucks 
increasing the size of the snow 
plow fleet.  COPTA purchased snow 
plows and snow blowers for snow 
removal on their properties.  PIM 
assists by educating the public on 
the snow and ice removal 
programs and how they are 
managed. 


Normal 
operating 
funds 


PW 
Ongoing 
2009, 2010  


A 


13 
Educate the public on 
the hazards of disposing 


        X               
PW SWQ public outreach program 
includes TV, radio, brochures, and 


General PW Ongoing   2011 
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of debris in drainage 
channels. 


presentations to neighborhood 
groups. 


14 


Encourage the reduction 
of overhead transmission 
lines by moving new and 
existing lines below 
ground to avoid power 
outages during severe 
weather events. 


      
X 


     


Putting all facilities underground 
has been determined to be cost 
prohibitive. 


Not 
Applicable 


OG & E 
Not 
Applicable  


A 


15 


Expand Hazard 
Mitigation Plan to 
include other hazards 
including technological 
and man-made. 


                    X   


OKCEM through the use of a 
contractor has expanded man-
made hazards in the 2011 plan 
update. 


HMGP EM 
Accomplished  
in 2011 


  A 


16 


Encourage construction 
of storm shelters in 
mobile home parks and 
multi-family housing. 


                X       


OKCEM provides information and 
technical advice to the public 
regarding safe rooms and storm 
shelters when requested.  OKCEM 
participated in an Oklahoma 
County Emergency Management 
program to encourage Mobile 
Home Parks to develop tornado 
emergency plans which included 
sheltering strategies.   


Normal 
operating 
funds 


EM Ongoing 17, 46 T 


17 


Enhance use of public 
access TV and other 
media for educating the 
public regarding hazard 
mitigation and 


                    X   
Public outreach includes, TV, radio, 
water bill inserts. City Website and 
social media. 


Normal 
operating 
funds 


PIM Ongoing 1 T 
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dissemination of 
information. 


18 


Acquire high hazard 
potential flood 
inundation maps from 
Oklahoma Water 
Resources Board 
(OWRB). 


    
X 


       


FEMA provides to the City Flood 
Insurance Rate Maps (FIRMs) 
which identify Special Flood Hazard 
Areas (SFHA).  Regarding high 
hazard dam inundation maps, 
these will need to be developed by 
a contractor as a mitigation action 
in the updated Hazard Mitigation 
Plan.   


Not 
Applicable 


PW 
Not 
Applicable 


77 T 


19 


Acquire and remove 
properties where City 
plans identify acquisition 
to be necessary for 
construction of 
mitigation measures. 


        X               


No properties were identified 
during the past five (5) years that 
required acquisition to construct 
mitigation measures.  


N/A PW Ongoing 25 T 
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20 


Upgrade and Develop 
Emergency Operation 
Center (EOC) for 
Emergency 
Management. 


                    X   


OKCEM has partnered with 
Oklahoma County Emergency 
Management and Regional 
Medical Response System to create 
the Regional Multiagency 
Coordination Center in the former 
City EOC. The RMACC has been 
upgraded to include new UPS, new 
computers, new radios, new 
command consoles, establishment 
of Medical Emergency Response 
Center (MERC) within the RMACC, 
new interior energy efficient 
lighting, new energy efficient 
electronic HVAC controls, and new 
energy efficient HVAC system.     


COUASI, 
Asset 
Forfeiture 
Funds, ODOC 
Grant 


EM 


Accomplished 
in 2007, 2008, 
2009, 2010,  
2011 


Redesignated 
from a 
mitigation 
action to a 
preparedness 
action.   


D 


21 


Encourage the routine 
trimming of trees by 
utility companies and 
citizens to mitigate the 
risk of power outages 
and blockage of 
roadways. 


          X 
 
X 


          


2010 was the first year of 
aggressive tree trimming to 
minimize the impact of falling 
trees, as well as a more proactive 
replacement of suspect poles as 
identified during inspections.   


OGE OGE Ongoing 3, 34 T 


22 


Promote public 
awareness through 
utility billing and City 
website informing public 
to turn to Cable Channel 
20 for post-disaster 
response information, 


                    X   


Water Bill insert about the City's 
Outdoor Warning System.  City 
Website had information on debris 
cleanup after the May 10, 2010 
Tornado, June 14 and July 8, 2010 
Flash Floods.   


Normal 
operating 
funds 


PIM Ongoing  1 T 
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such as debris cleanup, 
potable water issues, 
etc.  Provide post-
disaster emergency 
response information on 
Cable Channel 20 and 
City website. 


23 


Designate individuals at 
City recreation facilities 
that are educated in 
storm spotting and 
safety, who have the 
authority to take proper 
action. 


          
 
X 


X           


Each Recreation facility has at least 
one staff member trained in storm 
spotting and safety, and has the 
authority to take action. 


  
Parks & 
Recreation 


    A 


24 


Develop warning and 
evacuation plans for 
areas at risk from dam 
failure or release 
flooding. 


X                       


OKCEM, Public Works, and Utilities 
Department partnered to develop 
a Dam Emergency Action Plan 
which included sections on warning 
and evacuation.  Development of 
flash flood inundation maps 
resulting from dam failure included 
in Plan Update.   


Normal 
operating 
funds 


EM, PW, 
Utilities 


2010, 
Ongoing 


40 T 


25 


Enhance security and 
surveillance equipment 
for critical facilities and 
public areas. 


                    X   


The City has installed over 400 
Closed Circuit Television (CCTV) 
cameras to monitor critical 
facilities and locations.  The system 
is under the control of the OCPD 
Department with support from IT.   


State 
Homeland 
Security 
Grant 
Program. 


OCPD, IT Ongoing 22, 32, 37 T 
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26 


Implement structural 
and non-structural flood 
mitigation measures for 
flood-prone City 
properties, as 
recommended in 
drainage plans. 


        X               Levee recertification studies.   
OKC Water 
Utility Trust 


PW Ongoing   2011 


27 


Compile and create 
basin-wide master 
drainage plans where 
changed conditions 
warrant. 


        X                   PW Ongoing T 2011 


28 
Continue to promote the 
smoke detector 
program. 


                  X         OCFD Ongoing 36 T 


29 


Encourage public school 
system to perform 
tornado and high wind 
evaluations of public 
school buildings to 
determine the best ways 
to retrofit or remodel 
buildings to make them 
more disaster resistant. 


        
X 


   
City has no authority or jurisdiction 
over public school system.    


School 
District   


D 


30 


Continue work on 
checking, monitoring, 
and maintaining existing 
dams. 
 


X                       


The City of Oklahoma City owned 
dams are inspected by a contractor 
as required by Federal and/or State 
regulations.  Corrective action is 
taken to correct any deficiencies 


Normal 
operating 
funds 


PW, 
Utilities 


Ongoing 65, 76 T 
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found during the inspections. 


31 


Investigate weather-
warning systems for 
commuters and 
travelers, such as the 
message boards on 
interstate highways. 


        
X 


   


Oklahoma Department of 
Transportation (ODOT) currently 
displays weather warnings on 
Interstate programmable message 
sign boards at various locations in 
OKC Metro area. 


Ongoing ODOT State Budget 
 


A 


32 
Develop an Emergency 
Response Plan in the 
event of an earthquake. 


    X                   


The City of OKC has adopted all-
hazards Emergency Operations 
Plan (EOP).  Draft Earthquake 
Emergency Action Checklist 
developed in March 2010.  
Earthquake threat is low.  Low 
priority for allocation of limited 
resources for completion of Final 
Checklist.   


Normal 
operating 
funds 


EM 
Ongoing/with 
updated 
language. 


Replace with 
new item 
including 
check lists for 
all-hazards. 


2011 


33 


Promote volunteer 
programs to supply fans 
to populations 
vulnerable to heat. 


      X                 


OKCEM Coordinates with the 
United Way of Central Oklahoma 
and their partner agencies, some 
of whom provide free box fans to 
the City's vulnerable populations.   


Donations to 
United Way 


EM Ongoing 39 T 


34 


Encourage businesses to 
offer shelter from the 
heat, such as shopping 
centers, churches, etc. 


      X                 


OKCEM Coordinates with the 
United Way of Central Oklahoma 
and their partner agencies some of 
whom provide cooling sites and/or 
develop lists of cooling sites to the 
City's vulnerable populations.   


Donations to 
United Way 


EM Ongoing 39, 67  T 
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35 


Educate residents 
regarding the City’s 
Household Hazardous 
Waste program. 


                      X   
Normal 
operating 
funds 


PW Ongoing 24 T 


36 


Educate public about 
Fire Wise and The 
Oklahoma Department 
of Agriculture, Food, and 
Forestry measures such 
as those found in 
Chapter 3-10. 


                  X     


Developed public safety 
announcements concerning 
mowing and proper clearance of 
vegetation around structures in the 
rural area and urban interface 
portions of Oklahoma City.  


OCFD budget 
and various 
grant funding 


OCFD, DEV. 
SVCS 


Ongoing 
training and 
education 


66 T 


37 
Use media to educate 
public on preparation of 
disaster supply kits. 


              X         


Preparing and having a disaster 
preparedness kit messaging is 
incorporated into the City's 
preparedness and protective action 
public education and information 
efforts.  Ad Council PSAs are 
consistently rotated on City 
Channel 20 informing the public 
about having a kit prepared.   


Normal 
operating 
funds 


PIM Ongoing 10, 14 T 


38 


Educate homeowners on 
building codes and 
construction techniques 
that aid in mitigation of 
natural hazards. 


                X       


OKCEM provides information and 
technical advice to homeowners 
regarding structural and non-
structural mitigation measures 
when requested.  


Normal 
operating 
funds 


EM, DEV. 
SVCS 


Ongoing 10, 14, 35 T 
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39 


Provide Community 
Emergency Response 
Team (CERT) training for 
City employees and work 
with other local CERT's. 
 
 


                    X   


CERT training has been offered to 
all citizens of OKC.  Over 1,000 
students have completed CERT 
training since 2004. 
 


Grants 
through 
Southwest 
Preparedness 
and 
Emergency 
Response 
Center 
(formerly 
known as the 
Southwest 
Center for 
Public 
Health).  OK 
Department 
of Emergency 
Management 
and later the 
OK Office of 
Homeland 
Security have 
provided 
some training 
material. 


EM Ongoing 


All-hazards 
public 
educational 
measures 


T 


40 


Encourage the 
development of 
emergency response 
plans for entities with 
specialized post-tornado 
risks, such as zoos, 


          
 
X 


    X       


The Zoo has an emergency 
response plans through the Zoo 
Emergency Response team.  
Correctional facilities, hazardous 
material sites, etc. are required by 
Federal and/or State regulations to 


Normal 
operating 
funds 


EM Ongoing 30 T 
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prisons, hazardous 
material sites, etc. 


have emergency response plans or 
risk management plans.  These 
facilities are regulated by State 
agencies. 


41 


Coordinate with agencies 
to distribute information 
to at-risk communities, 
such as the elderly, poor, 
and outside workers. 


                    X   


OKCEM Coordinates with the 
United Way of Central Oklahoma 
and their partner agencies, such as 
Heartline 2-1-1, to distribute 
information to the community's 
vulnerable population.   


Donations to 
United Way 


EM Ongoing 
36, 39, 41, 42, 
53, 55 


T 


42 


Identify and develop on-
site equipment and 
caches located around 
city to mitigate incidents. 
(On-going) 


                      X 


OKCEM maintains a cache of 
generator light towers, 15 KW 
generators, Western Shelters, 
Tyvek suits for decontamination, 
and Citizen Emergency Response 
Team (CERT) equipment.  OKC 
Public Works maintains a cache of 
generator light towers.  OCFD 
maintains a cache of fire fighting 
foam, absorbent pads, booms, and 
Tyvek suits for hazardous material 
incidents. The Zoo maintains a 
cache of four (4) portable 
generators.  Airports Emergency 
Operations Plan details equipment 
available for emergency 
operations, such as light towers, 
heavy equipment, etc. 


Normal 
operating 
funds, State 
Homeland 
Security 
Grant 
Program, and 
Citizen Corps 
Grants. 


All A   A 
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43 


Compile population 
density maps for various 
times of day for the 
Oklahoma City 
community. 


                    X   
OKC Planning maintains updated 
daytime and nighttime (activity 
and population) density maps. 


Normal 
operating 
funds 


Planning A   A 


44 


Encourage the 
development of severe 
weather plans specific to 
high-rise buildings. 


          
 
X 


 
X 


  X       


Limited action.  OKCEM provides 
severe weather plan suggestions 
and technical advice to property 
owners when requested. 


Normal 
operating 
funds 


EM Ongoing 30, 35 T 


45 


Encourage hail resistant 
roofing for new 
construction or 
remodeled City 
buildings. 


          X                 
DEV. SVCS., 
PW 


Ongoing 56 T 


46 


Obtain funding for 
distribution of public 
information and 
education materials to 
vulnerable populations 
through participating 
community agencies. 


                    X   


No action.  Public information and 
education materials are made 
available at no cost to OKCEM by 
Oklahoma Department of 
Emergency Management and are 
made available to community 
agencies upon request. 


N/A EM N/A   D 


47 


Study effectiveness and 
feasibility of lightning 
warning systems for City 
recreation areas, such as 
parks and golf courses. 


            X           


All City golf courses have lighting 
warning system systems. All of 
Parks staffed sites do have 
weather radio, but none has a 
lighting warning system. 


  Parks      P/A 


48 
Educate public, City and 
emergency personnel on 
effects of extreme heat 


      X                 
Information was distributed 
utilizing press releases, video and 
social media technologies.  The 


Normal 
operating 
funds 


PIM, Risk 
Manageme
nt 


Ongoing 50 T 
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on people, animals, and 
structures. 


video component consisted of Ad 
Council PSAs being rotated on a 
regular basis on City Channel 20.  
For the last several years Risk 
Mgmt has published copious 
amounts of information on the 
City's website to educate City 
employees, including emergency 
personnel, on how to prevent heat 
exhaustion/heat stroke.   


49 


Inventory City Buildings 
fire suppression systems, 
improve, and install as 
needed. 


                  X     


The General Services Building 
Management Division has been 
replacing kitchen fire suppression 
systems during renovations.  OCFD 
Stations #11 and #12 will receive 
new kitchen fire suppression 
systems in 2011.  . 


Bonds, 
General Fund 


GEN. SVCS Ongoing 20 T 


50 


Identify lead agencies in 
the event of release on 
public, private, and City 
property and on local, 
county, and state 
transportation routes 
(including rails and 
waterways). 


                      X 


CFR 1910.120 establishes highest 
trained and ranking official will be 
Incident Commander unless Unified 
Command is established.  Within 
the jurisdictional boundaries of 
OKC, OCFD is the lead agency 
during the emergency response 
phase of a hazardous material 
incident.  Outside the jurisdictional 
boundaries of OKC the Oklahoma 
Highway Patrol is the lead agency 
on hazardous material incidents on 
the highways, interstates, and 


N/A OCFD, SWQ N/A   A 
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turnpikes. 


51 


Originally: Compile 
Chemical inventory for 
each site and promote 
specific training for 
mitigation of incidents.  


                      X 


Chemical inventory and 
identification of hazardous 
material sites is accomplished 
annually through Tier II reports 
compiled by OK Department of 
Quality (DEQ).  OCFD HAZMAT and 
Special Operations works closely 
with DEQ.  The Tier II reports for 
Oklahoma City is maintained by 
OCFD.   


OCFD Budget, 
Normal 
operating 
funds 


OCFD 
Ongoing/with 
updated 
language.  


Replace with: 
Compile 
chemical 
inventory for 
each site and 
provide upon 
request 
guidance 
regarding 
training for 
the mitigation 
of incidents. 


2011 


52 


Identify sites in 
Oklahoma City required 
to have a Risk 
Management Plan and 
Tier 2 Reports.   


                      X 


Required sites submit Risk 
Management Plans (RMP) to OCFD 
HAZMAT (HM5).  OCFD HAZMAT 
maintains a file of these plans for 
reference in the event of an 
emergency response.   


OCFD Budget, 
Normal 
operating 
funds 


OCFD 
Ongoing/with 
updated 
language. 


Replace with: 
retain and 
store 
submitted 
risk 
management 
plans for 
required 
sites. 


2011 


53 
Develop Oklahoma City’s 
heat response plan.  


      X                 


The City of OKC has adopted an all-
hazards Emergency Operations 
Plan (EOP).  A Draft Extreme Heat 
Emergency Checklist was 
developed, but has not been 
finalized. 


Normal 
operating 
funds 


EM 
Ongoing/with 
updated 
language. 


Replace with 
new item 
including 
check lists for 
all-hazards. 


2011 







CHAPTER 22 – MITIGATION ACTION PRIORITIES  PART 3 
 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |22-19  


20
06


 R
an


ki
n


g 


20
06


 M
it


ig
at


io
n


 A
ct


io
n


s 


D
a


m
 F


ai
lu


re
 &


 R
el


ea
se


 


D
ro


u
gh


t 


Ea
rt


h
q


u
ak


e 


Ex
tr


em
e


 H
e


at
 


Fl
o


o
d


 


H
ai


l S
to


rm
s 


Li
gh


tn
in


g 


Se
ve


re
 W


in
te


r 
St


or
m


s 


To
rn


ad
o


es
 &


 H
ig


h 
W


in
d


 


U
rb


an
 F


ir
e 


&
 W


ild
fi


re
 


G
en


er
al


 


H
az


ar
d


o
u


s 
M


at
er


ia
l 


A
cc


o
m


p
lis


h
m


e
n


ts
 


C
o


st
s/


 
Fu


n
d


in
g 


So
u


rc
e 


   
R


es
p


o
n


si
b


le
 A


ge
n


cy
/D


e
p


t 


St
at


u
s 


 T
ra


n
si


ti
o


n
 t


o
 2


01
1 


A
ct


io
n


 
 It


em
(s


) 
or


 R
e-


D
es


ig
na


ti
o


n
 


A
ch


ie
ve


d
(A


)/
 T


ra
n


si
ti


o
n


ed
(T


)/
 


D
e


le
te


d
 o


r 
N


o 
lo


n
ge


r 
ap


p
lic


ab
le


 


54 


Pursue grants to provide 
NOAA Weather Radio to 
all critical facilities 
including, local 
government buildings, 
schools, and hospitals. 


          
 
X 


 
X 


  X         N/A EM N/A 45 T 


55 


Purchase automated 
emergency notification 
phone system to alert 
key City emergency 
response personnel. 


                X       


This was re-designated from a 
mitigation action to a 
preparedness action.  City acquired 
from Dialogic a mass notification 
system for City personnel for 
emergencies and disasters. 


COUASI 
911, EM, 
Utilities 


Ongoing as a 
preparedness 
action.   


This was re-
designated 
from a 
mitigation 
action to a 
preparedness 
action.   


D 


56 


Evaluate a carbon 
monoxide detector 
program and implement 
if feasible. 


         
X 


  
No action 


Not 
Applicable 


Fire 
 


 


D 


57 
Enhance GIS capabilities 
for emergency response 
and damage assessment. 


                    X   


OKC has a residential storm shelter 
registration program that is linked 
to the City's GIS.  Emergency 
responders use their mobile digital 
computers to retrieve this GIS map 
layer to direct rescue operations in 
an affected residential 
neighborhood.  OK CEM acquired 
GPS equipped digital cameras that 
place latitude and longitude onto 
digital photos of damage.  GIS is 
used to map damage assessments. 


Normal 
operating 
funds 


EM     A 
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58 


Review and modify the 
City’s Emergency 
Operations Plan as 
necessary to achieve a 
reduction in loss of life, 
personal injury, and 
property damage. 


                    X   


City's EOP was revised and 
approved by the City Council May 
18, 2010.  EOP was revised to 
make it NIMS compliant and to 
incorporate the guidance of CPG 
101. 


Normal 
operating 
funds 


EM A   A 


59 
Educate public on 
emergency water 
conservation. 


  X                     


PIM distributed information to the 
media and the public utilizing press 
releases, social media, video and 
web updates regarding year-round 
and emergency water 
conservation.  Information was 
coordinated in conjunction with 
OKC Utilities Department.   


Normal 
operating 
funds 


PIM, 
Utilities 


Ongoing 8 T 


60 
Evaluate and refine, as 
needed the City’s fire 
hydrant testing system. 


                  X     


OCFD Operations Division checks 
hydrants monthly as part of their 
Leading for Results (LFR) 
requirements. 


OCFD Budget, 
Normal 
operating 
funds 


OCFD, 
Utilities 


Transitioned 
to normal 
operations 


  A 


61 


Use the State inventory 
of relative earthquake 
hazards in the Oklahoma 
City area to determine 
areas that will likely 
experience the greatest 
effects from any 
earthquake.  This 
information can be used 
in refining the 


    X                   


Limited action.  The City has 
adopted an All-Hazards EOP.  Draft 
Earthquake Emergency Action 
Checklist developed in March 2010.  
Earthquake threat is low.  Low 
priority for allocation of limited 
resources for completion of Final 
Checklist. 


Normal 
operating 
funds 


EM 
Ongoing - 
updated 
language. 


Replace with 
new item 
including lists 
for all-
hazards. 


2011 
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Emergency Operations 
Plan and determining 
relative damage 
potential of various 
locations. 


62 
Enhance City's GIS to 
include all public utility 
infrastructure.  


                    X   


Partially complete.  Public Utilities 
will not provide the data for the 
GIS map layer.  OKC water and 
waste water pipeline and 
infrastructure are part of the City's 
GIS data system. 


Normal 
operating 
funds 


EM, IT, 
Utilities 
Dept., OGE, 
ONG, AND 
OEC. 


Ongoing/with 
updated 
language. 


Replace with: 
Enhance city's 
GIS to include 
all city-owned 
utility and 
Storm Water 
infrastructure
. 


2011 


63 


Continue to promote 
and educate citizens 
regarding evacuation 
plans for office buildings, 
industrial and residential 
properties, and public 
areas. 


                    X   


Limited action.  OKCEM will 
provide evacuation plan 
suggestions and technical advice to 
property owners when requested.   


Normal 
operating 
funds 


EM Ongoing 10, 14, 19 T 


64 


Install an emergency 
communication network 
for OCFD, OCPD, 911, 
EMSA and other 


                    X   


OKC transitioned to a 800 MHz 
trunked radio system in 2006.  The 
City of OKC has city-wide 
interoperability.  Further 


Bond issue 
funds.  
COUASI 
funds. 


IT 
Ongoing - 
preparedness 
action.   


This was re-
designated 
from 
mitigation 


D 







CHAPTER 22 – MITIGATION ACTION PRIORITIES  PART 3 
 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |22-22  


20
06


 R
an


ki
n


g 


20
06


 M
it


ig
at


io
n


 A
ct


io
n


s 


D
a


m
 F


ai
lu


re
 &


 R
el


ea
se


 


D
ro


u
gh


t 


Ea
rt


h
q


u
ak


e 


Ex
tr


em
e


 H
e


at
 


Fl
o


o
d


 


H
ai


l S
to


rm
s 


Li
gh


tn
in


g 


Se
ve


re
 W


in
te


r 
St


or
m


s 


To
rn


ad
o


es
 &


 H
ig


h 
W


in
d


 


U
rb


an
 F


ir
e 


&
 W


ild
fi


re
 


G
en


er
al


 


H
az


ar
d


o
u


s 
M


at
er


ia
l 


A
cc


o
m


p
lis


h
m


e
n


ts
 


C
o


st
s/


 
Fu


n
d


in
g 


So
u


rc
e 


   
R


es
p


o
n


si
b


le
 A


ge
n


cy
/D


e
p


t 


St
at


u
s 


 T
ra


n
si


ti
o


n
 t


o
 2


01
1 


A
ct


io
n


 
 It


em
(s


) 
or


 R
e-


D
es


ig
na


ti
o


n
 


A
ch


ie
ve


d
(A


)/
 T


ra
n


si
ti


o
n


ed
(T


)/
 


D
e


le
te


d
 o


r 
N


o 
lo


n
ge


r 
ap


p
lic


ab
le


 


emergency operations to 
include communication 
interoperability.   


interoperability efforts are 
currently being conducted as part 
of the COUASI. 


action to a 
preparedness 
action.   


65 


Provide damage-
resistant glass 
replacements (or install 
impact film) for City 
buildings.  


                X       


General Services utilizes damage-
resistant glass for repairs and 
replacements.  The Downtown 
Campus Buildings received 
damage-resistant glass during 
replacements.   


CIP, General 
Funds 


PW, 
General 
SVCS 


Ongoing 7, 35 T 


66 
Enhance systems for 
tracking of incidents, 
such as GIS. 


                      X 


The City's GIS supports first 
responders by providing a variety 
of map layers including hazardous 
material sites, residential storm 
shelter locations, and population 
densities.  GIS has been used to 
map incidents after they occur, 
including the affected areas and 
damage from a hazard impact.  
Partial action with regards to 
software that integrates systems 
for the tracking of incidents.  OK 
CEM has reviewed various vendor's 
products.  Lack of funding has 
limited purchase of software 
and/or installation of systems. 


Normal 
operating 
funds 


EM, OCPD, 
OCFD, 911 


Ongoing 
preparedness 
action.   


This was re-
designated 
from a 
mitigation 
action to a 
preparedness 
action.   


D 


67 


Investigate weather-
warning systems for 
those with language 
barriers and the hearing 


          
 
X 


X
  


  X       


Limited action.  OKCEM has 
explored the use of mass 
notification systems, which usually 
offer strategies for notifying people 


Normal 
operating 
funds 


911, EM  Ongoing 5 T 
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impaired. who are deaf and hearing 
impaired.  OKCEM has reviewed 
various vendor's products.  Lack of 
funding has limited purchase of 
software and/or installation of 
systems.  


68 
Install emergency 
generators for critical 
City facilities (on-going). 


                X       


OCPD have purchased and installed 
emergency generators at all of 
their critical facilities.  OCFD has 
purchased portable emergency 
generators to power OCFD 
Stations.  Public Works included an 
emergency generator as part of 
the new OCPD Santa Fe Briefing 
Station.  The Zoo has emergency 
generators for critical animal life 
support systems at Aquatics, Vet 
Hospital, Big Rivers Building and 
the Elephant Barn.  Some City 
departments have not started on 
this action item as no funds have 
been identified for this project, 
their emergency generating needs 
exceeds available HMGP funds 
from the state, and/or OGE 
provided redundancy to the 
distribution circuit that serves the 
critical facility.   


State 
Homeland 
Security 
Grants, 
Hazard 
Mitigation 
Grant 
Program 
(HMGP), 
Bond funds, 
Zoo sales tax. 


All 
2006, 2009, 
2010, 
Ongoing 


2 T 


69 
Apply for mitigation 
funding for backflow     


X 
       


No Action 
Not 
Applicable 


General 
SVS, PW,   


D 
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valves for City buildings. Utilities 


70 


Provide equipment and 
supplies for City 
emergency response 
teams. 


                    X   


OCPD purchased Level C personal 
protective equipment (PPE) for all 
personnel in 2004.  Annual fit 
testing is ongoing.  New 
replacement filters issued in 2010.  
OCPD Bomb Squad has acquired 
specialized equipment to protect 
personnel and safely conduct 
render safe operations. Public 
Works acquired wildland fire 
fighting personal protective 
equipment for personnel operating 
heavy equipment during fire 
fighting operations.  The OCFD 
Department acquired a Regional 
Response CBRNE trailer and prime 
mover HAZMAT Decon Trailer, and 
Urban Search and Rescue (USAR) 
equipment, trailers, and prime 
movers.  Replace with new action 
items.  The Zoo maintains 
weapons, catch nets and 
tranquilizer guns for the Zoo 
Emergency Response Team.  
General Services purchases PPE for 
their employees on an ongoing 
basis based on operational and 
safety requirements. 


State 
Homeland 
Security 
Grant 
Program, 
COUASI, and 
donations. 


All 
Ongoing as a 
preparedness 
action. 


This was  
re-designated 
from a 
mitigation 
action to a 
preparedness 
action. 


D 
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71 
Relocate utilities and 
infrastructure subject to 
flood damage. 


        X                   
UTILITIES, 
PW 


Ongoing   2011 


72 


Evaluate fire protection 
and prevention for 
animals, employees, and 
visitors to Oklahoma City 
Zoo. 


                  X     


The Zoo's outside vendor conducts 
annual fire suppression inspections 
and fire protection and prevention 
is addressed in all facilities. 


Zoo sales tax 
and operating 
fund. 


ZOO Ongoing   21 T 


73 


Pursue funding to 
develop a demonstration 
project for fire 
suppression systems in 
single-family residences. 


                  X     


OCFD has a Fire Sprinkler Trailer 
and educational video available 
upon request for demonstrations 
and training.  Program has been 
promoted to Neighborhood 
Associations. 


OCFD Budget, 
Normal 
operating 
funds 


OCFD Ongoing  67 T 


74 


Update United States 
Army Corps of Engineers 
hydrology and hydraulics 
for the Canadian River 
and surrounding Dams. 


    
X 


        
USACE Funds USACE N/A N/A N/A 


75 


Evaluate routing of 
hazardous materials 
transported through the 
Oklahoma City area. 


           
X 


Not feasible.  There are no 
hazardous cargo routes.  The three 
(3) interstates that crisscross 
Oklahoma City all pass through 
densely populated areas.  
Rerouting traffic onto arterial 
roadways and secondary roadways 
would increase the risk to 
residential neighborhoods.  


N/A Fire N/A N/A D 







CHAPTER 22 – MITIGATION ACTION PRIORITIES  PART 3 
 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |22-26  


20
06


 R
an


ki
n


g 


20
06


 M
it


ig
at


io
n


 A
ct


io
n


s 


D
a


m
 F


ai
lu


re
 &


 R
el


ea
se


 


D
ro


u
gh


t 


Ea
rt


h
q


u
ak


e 


Ex
tr


em
e


 H
e


at
 


Fl
o


o
d


 


H
ai


l S
to


rm
s 


Li
gh


tn
in


g 


Se
ve


re
 W


in
te


r 
St


or
m


s 


To
rn


ad
o


es
 &


 H
ig


h 
W


in
d


 


U
rb


an
 F


ir
e 


&
 W


ild
fi


re
 


G
en


er
al


 


H
az


ar
d


o
u


s 
M


at
er


ia
l 


A
cc


o
m


p
lis


h
m


e
n


ts
 


C
o


st
s/


 
Fu


n
d


in
g 


So
u


rc
e 


   
R


es
p


o
n


si
b


le
 A


ge
n


cy
/D


e
p


t 


St
at


u
s 


 T
ra


n
si


ti
o


n
 t


o
 2


01
1 


A
ct


io
n


 
 It


em
(s


) 
or


 R
e-


D
es


ig
na


ti
o


n
 


A
ch


ie
ve


d
(A


)/
 T


ra
n


si
ti


o
n


ed
(T


)/
 


D
e


le
te


d
 o


r 
N


o 
lo


n
ge


r 
ap


p
lic


ab
le


 


Railroad tracks do not allow 
rerouting of traffic around OKC.  
Existing pipelines do not allow 
rerouting of product.  Upon 
request, OKCEM provides street 
closure and detour information to 
over the road hazardous material 
transporters. 


76 


Develop an Oklahoma 
City “Wise Use of Water” 
program and update as 
needed. 


  X                       
Normal 
Operating 
Funds  


Utilities Ongoing 8 T 


77 


Assess potential seismic 
influences, damage 
potential, and possible 
corrective actions to City 
sewer and water 
systems, bridges and 
other City facilities. 


  
X 


         


No action.  Earthquake threat is 
low.  Low priority for allocation of 
limited resources. 


Normal 
Operating 
Funds 


Utilities 
PW 


N/A N/A D 


78 


Develop a public 
education project 
addressing the 
advantages of individual 
fire suppression in 
residences. 


                  X     


OCFD has a Fire Sprinkler Trailer 
and educational video available 
upon request for demonstrations 
and training.  Program has been 
promoted to Neighborhood 
Associations. 


Normal 
operating 
funds 


OCFD Ongoing 67 T 


79 


Educate residents about 
the Neighborhood 
Hazardous Waste 
Collection Trailer that is 


                      X 


During 2006-2010 there were 10 
Neighborhood Collections held.  
168 participants.  14,176 pounds of 
Household Hazardous Waste 


Normal 
operating 
funds 


SWQ 
Ongoing - 
updated 
language. 


Replace with: 
deploy upon 
request the 
Neighborhoo


2011 
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available upon request.  (HHW) was collected.   d Hazardous 
Waste 
Collection 
Trailer. 


80 


Develop pre- and post-
flood plans for the 
Canadian River 
floodplain. 


X                       


The City of OKC has adopted an All-
Hazards Emergency Operations 
Plan.  During NIMS ICS 400 courses 
in 2007 - students developed 
Incident Action Plans for a flooding 
scenario along the North Canadian 
River.  Insufficient manpower has 
prevented compiling these IAP's 
into a comprehensive Emergency 
Action Checklist for riverine 
flooding. 


Normal 
operating 
funds 


PW, EM 
Ongoing/with 
updated 
language. 


Replace with 
new item 
including 
check lists for 
all-hazards. 


2011 


81 
Develop a Master 
Drainage Plan. 


        X                   PW 
Ongoing/ 
combine with 
2006 Goal 27 


Combine with 
2006 Goal 27 


T 


82 


Maintain and provide 
current earthquake 
information and 
structural specialty code 
seismic requirements to 
developers and other 
interested citizens. 


    X                       DEV. SVCS Ongoing 77 T 


83 
Integrate earthquake 
safety planning into all 
City operations. 


    X                   


Draft Earthquake Emergency 
Action Checklist developed in 
March 2010.  Earthquake threat is 
low.  Low priority for allocation of 


Normal 
operating 
funds 


EM, All 
Ongoing/with 
updated 
language. 


Replace with 
new item 
including 
check lists for 


2011 
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limited resources for completion of 
Final Checklist.  Risk Mgmt 
encouraged and supported the 
City's participation in the Great 
Shakeout in April 2011. 


all-hazards. 


84 


Study the development 
of an additional water 
supply flow line (raw 
waterline from Lake 
Atoka). 


  X 
 


                  


 Engineering studies are being 
conducted to develop a plan and 
design.  These efforts include 
the  environmental assessment 
such as archeological, historical, 
etc. 


Trust Utilities 
Ongoing/201
8-2022 


80 T  


85 


Supply information 
brochures on earthquake 
preparedness, to 
residents, schools, and 
civic groups and make 
brochures available at 
the Library and on the 
City’s Internet web site. 


    X                   
No action.  Earthquake threat is 
low.  Low priority for allocation of 
limited resources. 


N/A EM Ongoing 1, 77 T 
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22.2 Research, Review, and Prioritization 
In order to identify action items to support the hazard mitigation goals, the Hazard Mitigation 


Committee (HMC) reviewed nationally recognized and accepted best management practices (BMP).  In 


addition, existing City plans, programs, procedures, and assets were reviewed to see if any altering or 


redefining could help protect against future losses.  Along with this process, comments received from 


public meetings, surveys, and other outreach efforts were evaluated and incorporated into the 


mitigation actions in so far as practical.  


Recognizing that mitigation actions require assessment, evaluation, and refinement, a review and 


screening process by the HMC was performed. The HMC assessed action items and applied the social, 


technical, administrative, political, legal, economic, and environmental (STAPLEE) evaluation method to 


each item in order to identify the most appropriate and realistic technical responses or mitigation 


measures and, in turn, assessed public, government, and political support for each action item to ensure 


the greatest acceptance and cost-effectiveness. The public and HMC then prioritized the mitigation 


action items. 


22.3 Mitigation Action Items 
Action items are designed as steps to accomplish the goals; they are specific and measurable. To ensure 


the functionality of the mitigation actions, responsibility is assigned to a specific agency or department 


along with identifying supporting agencies or departments, timelines, and funding sources. These 


elements are incorporated into Table 21.2 which shows the format for the mitigation Goals and Action 


Items.   Table 21.3 lists the 2011 Goals and Action Items by priority. 
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Table 22.2: 2011 Action Items 


Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 
 1.  Reduce loss of life and protect public health and 
safety.                   
2.  Minimize the damage to property, including critical facilities, infrastructure, and key 
resources.   
3.  Maintain or restore the capacity of the natural 
environment.               


4.  Increase community preparedness for disasters. 
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1 1 
Create a 
preparedness 
website 


                  


 


Every proposed action item lists a specific City department and/or local agency in order to assign 


responsibility and accountability and increase the likelihood of subsequent implementation. This 


approach enables individual departments to update their unique mitigation strategy as needed and still 


have collaboration with the broader focus of the citywide hazard mitigation plan. The HMC will continue 


to be responsible for monitoring the actions involved in the planning process.  


The foundation of this plan is the strategy through which Oklahoma City can implement natural and 


man-made hazard mitigation goals and actions.  As identified in the Planning Process, and in the 


Community Profile, the Oklahoma City Hazard Mitigation Committee (HMC) has a clear understanding of 


the community’s hazards and risks.  Following processes to solicit input from stakeholders throughout 


the City, the HMC selected and prioritized the action items to support the City’s hazard mitigation goals.     
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Table 21.3: 2011 Goals and Action Items 


Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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1 4 


Establish and maintain a City Preparedness 
Website to inform employees, residents, 
businesses, and visitors on preparedness 
measures and status of natural and human 
caused hazards 


X X X X X X X X X X X X X X EM PIM, IT 
 
 
1 


General 
Funds  


2 2 


Install emergency power generator 
systems (diesel or natural gas), standby 
power sources, uninterrupted power 
supplies and/or quick connections and 
transfer switches to city owned critical 
facilities and public buildings.  


X X X       X     X   X     PW Utilities 


Fire, 
General 
Services, 
Police 


5 


General, 
GOB or grant 
funds 
($20,000 to 
$300,000 per 
site, 
depending 
on options) 


3 2 


Educate privately owned critical facilities 
on the importance of installing emergency 
power generator systems (diesel or natural 
gas), standby power sources, uninterrupted 
power supplies and/or quick connections 
and transfer switches on their facilities. 


X X X       X     X   X     EM 
Dev. 
Services, 
PW 


Ongoing 
General 
Fund, Low 
Cost 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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4 3 


Educate citizens on tree planting and tree 
trimming measures to eliminate or reduce 
the risk of falling trees and tree branches 
on residential electrical service power lines.  


  X X X                     
OG & E, OEC, Parks, 
PIM, Planning 


EM Continuous 
General 
Fund, Low 
cost 


5 2 
Establish procedures to maintain and test 
emergency power generator systems for 
public facilities. 


X X X X     X     X   X     Department Heads N/A 1 


General 
Fund, 
Ongoing 
Maintenance 


6 1 
Add or enhance public warning and 
notification systems as new technologies 
become available.  


X X X X X       X X X X     Police, 911 EM 
Depends 
on 
Technology 


General 
Fund or 
Grant 


7 4 
Provide ongoing website access to City 
flood plain maps.  


        X                   PW IT Ongoing 
General 
Fund, Low 
Cost 


8 3 


Promote development standards which 
facilitate low impact design strategies such 
as decreasing impervious surfaces to 
reduce runoff.  


        X   X               PW 
Dev. 
Services 


Continuous 


General 
Fund or 
Grant, Low 
Cost 


9 3 
Educate the public about drought 
awareness and water conservation 
measures.   


              X             PIM, Utilities EM Ongoing 
General 
Fund, Low 
Cost 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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10 4 
Educate the public on the importance of 
purchasing flood insurance from the 
National Flood Insurance Program. 


        X                    Public Works EM, PIM Continuous 
General 
Fund, Low 
Cost 


11 1 
Educate the public about preparedness and 
protective actions that can be taken in the 
event of a tornado. 


X                           PIM EM, PW Continuous 
General 
Fund, Low 
Cost 


12 2 
Have OGE and/or OEC regarding redundant 
gridding for City facilities.  


X X X       X     X   X     Dept. Heads 
PW, 
Utilities 


2 
General 
Fund, Low 
Cost 


13 2 
Develop continuity of operations plans and 
procedures to ensure staffing during major 
emergencies and disasters. 


                            
All Departments 
and Private Non-
Profits 


EM 3 
General 
Fund, Low 
Cost 


14 3 
Require implementation of proper bank 
stabilization standards using natural and 
engineering methods.  


        
 
X 


                  PW 
Dev. 
Services 


Continuous 
General 
Fund, Low 
Cost 


15 1 


Educate the public about preparedness 
measures and protective actions for high 
winds, lightning, and hail, and severe 
winter storms. 


  X X X                     PIM EM Continuous 
General 
Fund, Low 
Cost 


16 3 
Ensure that roads do not negatively impact 
natural drainage flows.  


        
 
X 


                  PW N/A Ongoing 
General 
Fund, Low 
Cost 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 


P
ri


o
ri


ty
 


G
o


al
 


M
it


ig
at


io
n


 A
ct


io
n


s 


To
rn


ad
o


es
 


H
ig


h
 W


in
d


s 


H
ai


l/
Li


gh
tn


in
g 


W
in


te
r 


St
or


m
s 


Fl
o


o
d


s 


D
a


m
 F


ai
lu


re
s 


Ex
tr


em
e


 H
e


at
 


D
ro


u
gh


t 


W
ild


fi
re


s 


Ea
rt


h
q


u
ak


es
 


H
az


ar
d


o
u


s 
M


at
er


ia
ls


 


Te
rr


o
ri


sm
 


D
is


ea
se


 O
u


tb
re


ak
 


U
rb


an
 F


ir
es


 


Le
ad


 A
ge


n
cy


  


Su
p


p
o


rt
 A


ge
n


cy
 


Ti
m


e
lin


e 
(i


n
 y


ea
rs


) 


Fu
n


d
in


g 
 


17 3 
Promote the planting of trees along 
roadways to create windbreaks to reduce 
drifting snow and snow drifts on roadways. 


      X                     PW PIM, EM Continuous 
General 
Fund, Low 
Cost 


18 1 


Install or construct storm shelters and safe 
rooms in existing homes through rebate 
programs funded through the Hazard 
Mitigation Grant Program and other 
sources of funding that may become 
available.  


X                           EM 


Other city 
departmen
ts as 
needed 


Annually as 
grant funds 
are 
available 


General 
Fund and 
Grant Funds 


19 3 
Comply with section 404 of the Clean 
Water Act (CWA). 


        X   X               
PW, Dev. Services, 
Planning 


N/A Ongoing 
Drainage 
Utility Fund 


20 1 


Require large public venue facility 
managers and large outdoor event 
organizers to develop protective action and 
evacuation plans for their public venue or 
event.   


X X X           X X X X   X 
Parks, PW-Traffic 
Mgt., Private Sector 


City 
Manager’s 
Office, EM 


Continuous 
General 
Fund 


21 2 
Properly maintain automatic fire 
suppression systems/fire extinguishers at 
all City facilities are properly maintained.  


                          X All  City Depts. Fire Continuous 
General 
Fund 


22 3 
Identify and implement water 
conservations measures before, during, 
and after times of drought.   


              X             Utilities PIM Continuous 
General 
Fund, Low 
Cost 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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23 2 
Develop and maintain a comprehensive 
inventory of Critical Infrastructure and Key 
Resources (CIKR).  


                      X     Police N/A 
  


24 2 
Replace aging electrical power 
infrastructure.  


X X X       X     X   X     OEC, OGE 


City 
Manager’s 
Office, City 
Council 


Continuous 
General 
Fund, Low 
Cost 


25 3 
Provide the public with information on the 
Household Hazardous Waste Management 
Program.  


                    X       PW-SWQ PIM Continuous 
General 
Fund, Low 
Cost 


26 2 
Relocate or acquire existing flood prone 
structures that could be affected by 
flooding, as appropriate.  


  
   


X
  


                  PW 
EM 
Technical 
Assistance 


Continuous 
General 
Fund, Grant 
Funds, GOB 


27 1 
Follow the Central Oklahoma Regional 
Outdoor Warning System Guidelines.  


X X       X     X   X X     Police, 911 EM Continuous 
General 
Fund 


28 3 
Educate the public about landscape 
planting that reduces the vegetation fuel 
load around structures.  


                
 
X 


        
 


Dev. Serv. 
Fire, 
Planning 


Continuous 
General 
Fund 


29 3 
Educate the public about vegetation buffer 
zones around structures in Wildland-Urban 
Interface areas.  


            
  


X
  


          Dev. Serv. 
Fire, 
Planning 


Continuous 
General 
Fund 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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30 1 
Train first responders on search and rescue 
techniques 


X               
 


X   X   
 


Fire Police, PW Continuous 


General 
Fund,  Grant 
Funds  
Consortium 
Trng 


31   1 


Require large public venue facility 
managers and large outdoor event 
organizers to inform the public on tornado 
protective actions at their public venue or 
event.   


X                           
Parks, PW-Traffic 
Mgmt., Private 
Sector 


City 
Manager’s 
Office, EM 


Continuous 
General 
Fund 


  
32 


 
2 


Provide cyber security measures to combat 
internal and external cyber attacks.  


                      X     IT N/A Continuous 
General 
Fund 


33 2 
Conduct threat and risk assessments of 
CIKR and revise as necessary.  


                      X     Police 
Fire, PW, 
Utilities 


2 years and 
continuing 


General 
Fund 


34 3 
Educate the public about landscape 
planting with drought resistant native 
plants.   


              X             Planning PIM Continuous 
General 
Fund 


35 2 


Conduct aggressive tree trimming to 
remove trees and/or tree branches from 
close proximity to above ground electrical 
power lines.  


  X X X                     OEC, OG&E 


City 
Manager’s 
Office, City 
Council 


Continuous 
General 
Fund 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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36 2 


Require the incorporation of structural 
protection measures in new residential, 
commercial, and public structures to 
harden them from damaging winds 
produced by high winds and tornadoes.  


X X                         City Council 
Dev. Serv., 
EM, , PW 


1 year and 
continuing 


General 
Fund 


37 1 
Provide smoke detectors to residents in 
need, especially vulnerable populations.  


                          X Fire PIM Continuous 


General 
Fund, Grant 
Funds, 
Donations 


38 2 


Conduct an assessment of feasibility of the 
incorporation of site and building design 
standards such as the Department of 
Defense Anti-Terrorism Standards to 
minimize the vulnerability of terrorist 
threats during the planning and design of 
the construction of new and renovated city 
owned critical facilities and buildings.  


                      X     PW 
All City 
Departmen
ts 


Continuous 
General 
Fund, GOB 


39 2 
Ensure hazardous materials, especially 
flammables, at all City facilities are 
properly labeled and stored.  


                      X     
All City 
Departments 


Fire Continuous 
General 
Fund 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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40 1 
 Implement a program with private non-
profit organizations to check on vulnerable 
populations during extreme heat.  


            X               United Way EM 
2 years and 
continuing 


General 
Fund 


41 2 
Identify city facilities vulnerable to flooding 
and develop site specific mitigation actions 


        X                   
General Services, 
PW, Utilities 


EM Continuous 
General 
Fund 


42 1 


Implement a program with non-
government organizations to check on and 
assist the vulnerable populations during 
and after severe winter storms and/or 
extreme winter temperatures.  


      X                     United Way EM, 
2 years and 
Continuing 


General 
Fund 


43 1 


Implement a program to provide NOAA 
weather radios to vulnerable populations 
and low income households funded with 
federal Hazard Mitigation funds. 


X                           EM PIM 
2 years and 
continuing 


General 
Fund, Grant 
Funding, 
Donations 


44 2 
Require residents and businesses to obtain 
permits for controlled burns.  


                X         X Fire N/A Continuous 
General 
Fund 


45 2 
Identify city facilities vulnerable to a 
hazardous material release/spill and 
develop site specific mitigation actions. 


                    X       
Utilities, Gen Serv, 
Parks, PW, Police, 
Fire, EM 


N/A 2 years 
General 
Fund 


46 2 
Implement minimum width private road 
and driveway standards to allow 
emergency vehicle access.  


                X         X Dev. Serv. PW Continuous 
General 
Fund 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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47 1 


Require the inclusion of storm shelters and 
safe rooms in new construction for 
residential, commercial, schools and other 
public buildings.  


X                           City Council 
Dev. Serv., 
EM, PIM 


1 year and 
continuing 


General 
Fund 


48 1 
Provide infectious disease personal 
protective equipment for first responders.  


                        X   All Departments OCCHD Continuous 
General 
Fund 


49 2 Identify and map wildfire hazard areas.                  X           Fire 
Planning, 
IT, GIS 


1-2 years 
General 
Fund 


50 1 


Require the installation of electrical power 
lines underground in new residential and 
commercial developments in franchise 
agreements with public utilities.  


  X X X                     
Dev. Serv., OEC, 
OG&E 


Planning Continuous 
General 
Fund 


51 1 
Educate the public about extreme heat 
preparedness measures and protective 
actions.  


            X               PIM EM Continuous 
General 
Fund 


52 1 
Add/enhance public warning and 
notification systems for wildfires as new 
technologies become available 


                X           Police, 911 EM, IT 
Depends 
on 
technology 


General 
Fund or 
grant 


53 2 
Reduce the  foliage around public buildings 
that would be potentially exposed to 
wildfire threats.  


                X           
Parks, Various City 
Depts. 


N/A Continuous 
General 
Fund 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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54 1 


Implement a program with private non-
profit organizations to provide cooling 
centers during the day to serve vulnerable 
populations.  


            X               United Way EM 
2 years and 
continuing 


General 
Fund 


55 1 
Require city owned and/or operated 
facilities have updated evacuation plans.   


                      X   X All City Depts. Fire Continuous 
General 
Fund 


56 1 


Implement a program with private non-
profit organizations to provide bottled 
drinking water and electric fans to 
vulnerable populations. 


            X               United Way EM 
2 years and 
continuing 


General 
Fund, 
Donations 


57 2 
Educate the public on the use of hail 
resistant roofing materials on 
new/replaced roofs. 


                            Dev. Serv., PW PIM Continuous 
General 
Fund 


58 1 


Train first responders on pandemic 
influenza prevention measures and proper 
use of personal protective equipment 
(PPE).  


                        X   OCCHD 
All  City 
Depts. 


Continuous 
General 
Fund 


59 1 


Educate City Personnel on the 8 signs of 
Terrorism and the Department of 
Homeland Security “See Something, Say 
Something” campaign.  


                      X     Police PIM Continuous 
General 
Fund 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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60 1 
Develop/implement a program to inform 
the public on shelter-in-place procedures 
for hazardous materials incidents  


                    X       Fire EM, PIM Continuous 
General 
Fund 


61 1 


Develop a system of stream monitoring 
stations along creeks and stream channels 
subject to flash flooding in order to provide 
early detection and warning for affected 
residents funded with federal Hazard 
Mitigation funds. 


        X                   PW 
EM, US 
Geological 
Survey 


Continuous 


General 
Fund, GOB, 
and Grant 
Funds 


62 2 
Construct covered parking for fleet vehicles 
used in disaster response and recovery 
operations.  


      X                     
Gen. Serv., PW, 
Utilities, Fire, Police 


N/A Continuous 
General 
Fund, GOB 


63 1 
Provide appropriate City personnel with 
awareness-level HAZMAT training.  


                    X X     
Fire, Utilities, PW, 
Police, Parks, EM 


N/A Continuous 
General 
Fund 


64 1 


Participate in chemical, biological, 
radiological, nuclear, and explosives 
(CBRNE) exercises with first responder 
agencies. 


                    X X     
EM, Fire, Police, 
PW, Parks, Utilities 


N/A Continuous 
General 
Fund 


65 1 
Develop/implement a program to inform 
the public about hazardous material 
awareness.  


                    X       Fire, PW-SWQ PIM 
2 years and 
continuing 


General 
Fund 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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66 1 
Educate the public about dam safety 
activities and dam failure preparedness 
measures and protective actions.  


        X                   PIM 
PW, 
Utilities, 
EM 


Continuous 
General 
Fund 


67 1 
Develop/provide fire/accident prevention 
educational programs for citizens of all 
ages.   


                          X Fire N/A Continuous 
General 
Fund 


68 1 


 Increase the quantity of sheltering supplies 
and materials (cots, blankets, bottled 
water, shelf stable food, and other 
commodities, etc) on hand by working with 
designated non-government organizations 
to acquire additional sheltering supplies. 


      X                     United Way EM 
3 years and 
continuing 


General 
Fund and 
Donations 


69 1 


Add/Enhance public warning and 
notification systems regarding pandemic 
threats as new technologies become 
available. 


                        X   OCCHD PIM 
Depends 
on 
technology 


Normal 
Operating 
Funds, Grant 
Funds 


70 1 


Enhance the quality of suspicious activity 
reports by integrating the Memorial 
Institute for the Prevention of Terrorism 
(MIPT)’s Information Collection On Patrol 
(InCop) Training to police officers.  


                      X     Police N/A Continuous 
General 
Fund 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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71 1 
Educate Oklahoma City employees on the 
importance of immunization.  


                        X   
Personnel, City 
Clinic, Risk 
Management 


OCCHD, 
Fire 


Annually or 
as needed 


General 
Fund 


72 1 


Participate in the Bureau of Justice 
Assistance U.S. Department of Justice 
Nationwide SAR Initiative on reporting 
suspicious activity.  


                      X     PD N/A Continuous 
General 
Fund 


73 1 
Actively engage in pandemic influenza 
planning and surveillance.  


                        X   OCCHD N/A Continuous 
General 
Fund 


74 1 
Provide the public with information on 
pandemics, including isolation, quarantine, 
triage, and medical care.  


                        X   OCCHD PIM As needed 
General 
Fund 


75 1 


Promote information sharing by 
participating in the Oklahoma Information 
Fusion Center (OIFC) Fusion Liaison Officer 
(F.L.O.) program.  


                      X     Police 
EM, Fire, 
PW, 
Utilities 


Continuous 
General 
Fund 


76 1 
Require city owned and/or operated 
facilities conduct fire drills.   


                          X All Depts. Fire Annually 
General 
Fund 


77 1 
Develop flood inundation maps for high 
risk dams in the event of a dam failure.  


          X                 
PW, Utilities, 
Private Dam 
Owners 


EM 2 years 
General 
Fund, Grant 
Funds 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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78 1 
Educate the public about earthquake 
preparedness measures and protective 
actions.  


              
 
X 


  X         PIM EM Continuous 
General 
Fund 


79 2 


Replace existing aging pipeline with new 
pipeline technology to prevent main breaks 
and reduce water loss. 
 


              
Utilities N/A 


Depends 
on 
technology 


General 
Fund, GOB 


80 1 
Conduct a feasibility study on the 
development of an additional water supply 
flow line (raw waterline) from Lake Atoka. 


       
X 


      
Utilities N/A 


Ongoing 
2018-2022 


Trust Funds 


81 1 


Conduct personal protection messaging 
that includes encouraging the use of insect 
repellant when playing or working 
outdoors. 


            X  
OCCHD 
 


EM 


Ongoing 
during 
WNV 
Season 


General 
Fund 


82 1 
Conduct enhanced surveillance to identify 
location of mosquito habitats and breeding 
areas. 


            X  


OCCHD 
Public Works – 
Storm Water 
Quality 


EM 


Ongoing 
during 
WNV 
Season 


General 
Fund 
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Oklahoma City's Mitigation Goals and Action Items 


Mitigation Actions 


          1.  Reduce loss of life and protect public health and safety. 


          2.  Minimize the damage to property, including critical facilities, infrastructure and key resources.  


          3.  Maintain or restore the capacity of the natural environment. 


          4.  Increase community preparedness for disasters. 
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83 1 


Apply larvicide to known mosquito 
breeding locations and in response to 
citizen complaints of mosquito breeding 
sites. The City will only apply larvicide to 
City owned properties, but will provide 
citizens with tips for breeding site 
reduction, larval control, and adult 
mosquito control. 


            X  


OCCHD 
Public Works – 
Storm Water 
Quality 


EM 


Ongoing 
during 
WNV 
Season 


General 
Fund 


84 1 


Conduct mosquito habitat modification-
removal and reduction-to known mosquito 
breeding locations and in response to 
locations of citizen complaints of mosquito 
breeding. 


            X  


OCCHD 
Public Works – 
Storm Water 
Quality 


EM 


Ongoing 
during 
WNV 
Season 


General 
Fund 


 







CHAPTER 23 – PLAN MAINTENANCE  PART 3 
 
 


 
City of Oklahoma City Updated All-Hazard Mitigation Plan   
June, 2015  P a g e  |23-1  


Chapter 23  - Plan Maintenance 


The HMC reviewed Chapter 22 and have determined no changes to Chapter 22 are needed.  Through 


legislation, executive orders, presidential directives, and administrative rule making, the federal 


government has the power to direct state and local governments to initiate local planning processes, 


including hazard mitigation planning. Such centralized planning seeks to structure local government 


planning practices throughout the nation. Oklahoma City considers the Hazard Mitigation Plan (HMP) an 


integral part of a larger local disaster planning program. Integrating prevention, protection, and 


mitigation activities with traditional response and recovery planning will provide a more effective 


response to any hazard that threatens Oklahoma City. 


23.1 Monitoring, Evaluating, and Updating the HMP 
The HMP reflects what the Oklahoma City community will do to protect itself from its unique hazards 


and threats within its available resources. The general success of the HMP is dependent upon a well 


established planning process and well-constructed maintenance process. The formal adoption of the 


HMP by the City Council for the City of Oklahoma City is imperative to effectively executing the HMP and 


the continued planning process. 


This HMP will be updated and maintained by Oklahoma City Emergency Management with support from 


the HMC in order to continually address hazards and risks. The HMC will continue to meet at least 


annually to oversee and review updates and revisions to the HMP. The committee will hold an annual 


public forum for the continual development and assessment of the HMP. In addition, the HMP will be 


re-evaluated every five years and forwarded to the Oklahoma Department of Emergency Management 


(OEM) and the Federal Emergency Management Agency (FEMA) for approval as required to remain 


eligible for Pre-Disaster Mitigation and Hazard Mitigation Grant Program funding. 


The plan will be revised based on local, state, and national guidelines. As laws, government regulations, 


political, public, and financial changes occur; the HMP should be adjusted if affected by these changes. 


Additionally, the HMP should be analyzed following applicable disasters to update and add mitigation 


actions. This will ensure the survivability of the HMP. A hazard mitigation specialist from the Oklahoma 


Department of Emergency Management will be contacted as necessary for technical assistance. The 


HMC should be informed and approve all changes. Updates requiring city resolution will be forwarded to 


OEM upon approval.   Changes to the HMP will be tracked.  


A system to track accomplishments and outstanding mitigation actions will be developed and 


maintained. Agencies, departments, and other partners who complete related mitigation actions are 


responsible for providing Oklahoma City Emergency Management and the HMC with a summary of 


actions undertaken. The annual HMC review should allow for further evaluation and identification of 


completed projects.  
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The exercise of evaluating the HMP will occur annually as the HMC will assess goals and objectives of the 


current HMP and appraise the mitigation project’s effectiveness to expected conditions using the 


following criteria: 


 Goals and objectives address current and expected goals and objectives 


 Nature or magnitude of risks have changed 


 Mitigation projects are progressing as scheduled and within budget 


 Current resources are appropriate for implementing the HMP 


 Outcomes have occurred as expected 


 Agencies, departments, and other partners participate as anticipated 


23.2 Public Involvement 
Input from the public is vital to an effective HMP. The City of Oklahoma City will continue its transparent 


government and all-inclusive public involvement efforts established in the development of this HMP by 


continuing to include public input in the ongoing hazard mitigation planning processes. The City will 


continue to ensure adequate public access to the HMP by posting the HMP on the City of Oklahoma’s 


website. It will also be available from Oklahoma City Emergency Management upon request.   


An annual public meeting will be held to update residents and stakeholders on the progress of action 


items within the HMP or to hold workshops for updating the HMP. The annual public meeting will allow 


for a review process to assess existing goals and mitigation actions and to examine the action plan. 


Residents are also welcome to submit comments (by letter or electronically) to the Oklahoma City 


Emergency Management about the HMP at any time. 


Meeting notifications should be distributed through the City’s water and wastewater utility bills and the 


Public Information outlets (Channel 20, newspapers, news channels, etc.) to ensure that residents are 


informed.  


23.3 Implementing the HMP 
The officials of Oklahoma City implemented a process to incorporate requirements of the HMP into 


capital improvement plans, building codes, flood plain ordinances, and any additional community 


development plans that are already established or will be established in the future. This procedure 


ensures that hazard mitigation concerns are considered in the approval of plans, processes, funding, 


ordinances, and resolutions that might impact the hazard mitigation strategy.  


Each city department director who is primarily responsible for another applicable plan will designate a 


hazard mitigation liaison to represent their respective department on the HMC. The liaisons will attend 


the periodic plan review and assist in identifying any legal, financial, administrative, operational, or 


planning issues that will positively or negatively impact the HMP or their respective plans. 


Internal support of the HMP began during the development of the 2005 HMP. With the adoption of the 


initial HMP as an addendum to the City’s Comprehensive Plan, the City Council started the process to 


incorporate recommended mitigation measures into their selection process of budget approvals, 
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including grants.  The City’s planning and engineering processes have also been modified to include HMP 


projects when selecting improvements. 


Local planning mechanisms available for incorporating the requirements and progressing the goals and 


objectives of this HMP include Oklahoma City’s Official Plan, Zoning Code, Flood and Stormwater 


Management Plans, Floodplain Ordinances, Tall Grass and Weeds, Capital Improvement Program, 


Emergency Operations Plans, Municipal Area Project Initiatives, and other similar plans, programs, and 


ordinances. 


The City of Oklahoma City will establish ordinances to incorporate the mitigation plan into all other local 


planning mechanisms.  The ordinance will require each plan manager to contact the Oklahoma City 


Emergency Manager on an annual basis to incorporate the changes and additions of other plans they 


administer into the HMP. The city will have all divisions of local government implement the hazard 


mitigation plan into any future projects including, building and code enforcement, new utility 


infrastructure, new housing development, etc.  The State of Oklahoma has adopted BOCO codes as the 


standard for construction. The City of Oklahoma City will implement an inspection system that will 


insure all new construction will meet or exceed the city’s and BOCO Code.  


The Oklahoma City Emergency Manager will perform any necessary monitoring site visits on a monthly 


basis.  He or she will also be the lead contact for phone calls and the scheduling of meetings. 


The emergency manager will be responsible for monitoring the external plans, and integrating this plan 


into them along with their updates. The emergency manager will give the city council a monitoring 


update report every six months.  The plan will remain an active and relevant document with continued 


public participation.   
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HAZUS-MH Results 
 100-Year Return Frequency 


 1953 El Reno Earthquake 
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HAZUS-MH: Earthquake Event Report


Region Name:


Earthquake Scenario:


Print Date:  


Disclaimer:
The estimates of social and economic impacts contained in this report were produced using HAZUS loss estimation methodology software which is based on 
current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, there may be significant 
differences between the modeled results contained in this report and the actual social and economic losses following a specific earthquake. These results 
can be improved by using enhanced inventory, geotechnical, and observed ground motion data.


Oklahoma City - Flood, Earthquake


 Annualized Losses - Oklahoma City


July 16, 2004
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General Description of the Region


HAZUS is a regional earthquake loss estimation model that was developed by the Federal Emergency Management Agency 
and the National Institute of Building Sciences.  The primary purpose of HAZUS is to provide a methodology and software 
application to develop earthquake losses at a regional scale.  These loss estimates would be used primarily by local, state 
and regional officials to plan and stimulate efforts to reduce risks from earthquakes and to prepare for emergency response 
and recovery.


The earthquake loss estimates provided in this report was based on a region that includes 3 county(ies) from the following 
state(s):


Oklahoma


Note:
Appendix A contains a complete listing of the counties contained in the region.


The geographical size of the region is 1,684.30 square miles and contains  278 census tracts.  There are over  344  
thousand households in the region and has a total population of 870,962 people (2000 Census Bureau data). The 
distribution of population by State and County is provided in Appendix B. 


There are an estimated 344 thousand buildings in the region with a total building replacement value (excluding contents) of 
65,994 (millions of dollars).  Approximately 99.00 % of the buildings (and 83.00% of the building value) are associated with 
residential housing.


The replacement value of the transportation and utility lifeline systems is estimated to be 5,345 and 1,538      (millions of 
dollars) , respectively.
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HAZUS estimates that there are 344 thousand  buildings in the region which have an aggregate total replacement value of 
65,994 (millions of dollars) . Appendix B provides a general distribution of the building value by State and County. 


 Building and Lifeline Inventory


Building Inventory


In terms of building construction types found in the region, wood frame construction makes up 67% of the building inventory.  
The remaining percentage is distributed between the other general building types.


Critical Facility Inventory


HAZUS breaks critical facilities into two (2) groups: essential facilities and high potential loss (HPL) facilities.  Essential 
facilities include hospitals, medical clinics, schools, fire stations, police stations and emergency operations facilities.  High 
potential loss facilities include dams, levees, military installations, nuclear power plants and hazardous material sites.


For essential facilities, there are 23 hospitals in the region with a total bed capacity of 4,131 beds.  There are 325 schools, 
35 fire stations,  37 police stations and  8 emergency operation facilities.  With respect to HPL facilities, there are 148 dams 
identified within the region.  Of these, 21 of the dams are classified as ‘high hazard’.  The inventory also includes 201 
hazardous material sites, 0 military installations and 0 nuclear power plants.


Within HAZUS, the lifeline inventory is divided between transportation and utility lifeline systems.  There are seven (7) 
transportation systems that include highways, railways, light rail, bus, ports, ferry and airports.  There are six (6) utility 
systems that include potable water, wastewater, natural gas, crude & refined oil, electric power and communications.  The 
lifeline inventory data are provided in Tables 2 and 3. 


The total value of the lifeline inventory is over  6,883.00 (millions of dollars).  This inventory includes over 728 kilometers of 
highways, 1,285 bridges, 25,684 kilometers of pipes. 


Transportation and Utility Lifeline Inventory 
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Table 2: Transportation System Lifeline Inventory


System Component
# locations/
# Segments


Replacement value
(millions of dollars)


Bridges  1,285  1,390.90 Highway


Segments  284  2,568.00 


Tunnels  0  0.00 


 3,958.90 Subtotal


Bridges  74  7.10 Railways


Facilities  6  11.60 


Segments  160  242.30 


Tunnels  0  0.00 


 261.10 Subtotal


Bridges  0  0.00 Light Rail


Facilities  0  0.00 


Segments  0  0.00 


Tunnels  0  0.00 


 0.00 Subtotal


Facilities  4  3.90 Bus


 3.90 Subtotal


Facilities  0  0.00 Ferry


 0.00 Subtotal


Facilities  0  0.00 Port


 0.00 Subtotal


Facilities  26  126.10 Airport


Runways  36  995.80 


 1,121.90 Subtotal


Total  5,345.80 
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Table 3: Utility System Lifeline inventory


System Component
# Locations /


Segments
Replacement value


(millions of dollars)


Potable Water Distribution Lines  256.80 NA


Facilities  88.90 3


Pipelines  0.00 0


Subtotal  345.80 
Waste Water Distribution Lines  154.10 NA


Facilities  948.40 16


Pipelines  0.00 0


Subtotal  1,102.50 
Natural Gas Distribution Lines  102.70 NA


Facilities  7.80 8


Pipelines  0.00 0


Subtotal  110.50 
Oil Systems Facilities  0.30 3


Pipelines  0.00 0


Subtotal  0.30 
Electrical Power Facilities  489.50 5


Subtotal  489.50 
Communication Facilities  3.60 41


Subtotal  3.60 
Total  2,052.20 
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Earthquake Scenario


HAZUS uses the following set of information to define the earthquake parameters used for the earthquake loss estimate 
provided in this report. 


Scenario Name


Latitude of Epicenter


Earthquake Magnitude


Depth (Km)


Attenuation Function


Type of Earthquake


Fault Name


Historical Epicenter ID #


Longitude of Epicenter


Probabilistic Return Period


Rupture Length (Km)


Rupture Orientation (degrees)


Annualized Losses - Oklahoma City


Probabilistic


NA


NA


NA


NA


NA


0.00


NA


NA


2,500.00


NA
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Building Damage


HAZUS estimates that about 23,793 thousand buildings will be at least moderately damaged. This is over 7.00 % of the total 
number of buildings in the region. There are an estimated 535 buildings that will be completely destroyed. The definition of  
the ‘damage states’ is provided in Volume 1: Chapter 5 of the HAZUS technical manual. Table 4 below summaries the 
expected damage by general occupancy for the buildings in the region. Table 5 summaries the expected damage by general 
building type. 


Building Damage


Table 4: Expected Building Damage by Occupancy


None Slight


Count (%)Count


Moderate Extensive


(%)Count


Complete


(%) Count Count (%)(%)


Agriculture  7  1  0.00 0.01 0.00 0.00 0.00  0 0 1


Commercial  3,127  359  1.35 1.66 1.21 0.70 1.16  7 59 238


Education  35  5  0.02 0.02 0.02 0.01 0.01  0 1 3


Government  184  21  0.08 0.09 0.07 0.04 0.07  0 3 13


Industrial  406  53  0.13 0.24 0.18 0.10 0.15  1 9 36


Other Residential  18,686  4,485  4.20 8.76 14.46 8.79 6.94  22 314 2,844


Religion  188  36  0.12 0.13 0.10 0.07 0.07  1 5 19


Single Family  246,726  46,048  94.09 89.10 83.96 90.27 91.60  504 3,198 16,514


Total  269,359  51,008  19,669  3,590  535


Table 5: Expected Building Damage by Building Type (All Design Levels)


Extensive


Count


Complete


(%)Count(%)Count


Moderate


(%)Count


Slight


(%)Count


None


(%)


Concrete  308  7  4  0  0  0.02  0.01  0.02  0.01  0.01


MH*  10,924  3088  2,344  217  9  4.06  6.05  11.92  6.04  1.61


Precast  323  53  56  20  1  0.11  0.10  0.28  0.55  0.12


RM*  229  31  29  8  0  0.08  0.06  0.15  0.22  0.02


Steel  1,324  6  2  0  0  0.19  0.01  0.01  0.01  0.00


UM*  64,472  16355  10,349  2,795  501  23.94  32.06  52.62  77.87  93.51


Wood  191,780  31288  6,779  532  25  70.79  61.34  34.47  14.82  4.61


Total


*Note:
RM Reinforced Masonry
URM Unreinforced Masonry


Manufactured HousingMH


 269,359  51,008  19,669  3,590  535
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 Essential Facility Damage


Before the earthquake, the region had 4,131 hospital beds available for use.  On the day of the earthquake, the model 
estimates that only 3,811 hospital beds (92.00%) are available for use by patients already in the hospital and those injured 
by the earthquake.  After one week, 98.00% of the beds will be back in service.  By 30 days, 100.00% will be operational.


Table 6: Expected Damage to Essential Facilities


Total 


Damage > 50%


Least Moderate


# Facilities
 


Complete


Damage > 50%


Classification  # likely Functional 
on day 1


Hospitals  23  0  0  23 


Schools  325  0  0  325 


EOCs  8  0  0  8 


PoliceStations  37  0  0  37 


FireStations  35  0  0  35 
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 Transportation and Utility Lifeline Damage 


Table 7 provides damage estimates for the transportation system.


Table 7: Expected Damage to the Transportation Systems


Number of Locations 


Locations/ With at Least


After Day 7After Day 1


With Functionality > 50 %
Damage


With Complete
System Component


Mod. DamageSegments


Highway Segments  284  0  0  284  284


Bridges  1,285  0  0  1,285  1,285


Tunnels  0  0  0  0  0


Railways Segments  160  0  0  160  160


Bridges  74  0  0  74  74


Tunnels  0  0  0  0  0


Facilities  6  0  0  6  6


Light Rail Segments  0  0  0  0  0


Bridges  0  0  0  0  0


Tunnels  0  0  0  0  0


Facilities  0  0  0  0  0


Bus Facilities  4  0  0  4  4


Ferry Facilities  0  0  0  0  0


Port Facilities  0  0  0  0  0


Airport Facilities  26  0  0  26  26


Runways  36  0  0  36  36


Tables 8-10 provide information on the damage to the utility lifeline systems.  Table 8 provides damage to the utility system 
facilities.  Table 9 provides estimates on the number of leaks and breaks by the pipelines of the utility systems.  For electric 
power and potable water, HAZUS performs a simplified system performance analysis.  Table 10 provides a summary of the 
system performance information.


Note: Roadway segments, railroad tracks and light rail tracks are assumed to be damaged by ground failure only.  If ground 
failure maps are not provided, damage estimates to these components will not be computed.
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Table 8 : Expected Utility System Facility Damage


With at Least
with Functionality > 50 %


After Day 7After Day 1


With Complete


Damage


System


# of Locations


Moderate Damage


Total #


Potable Water  3  0  0  3  3


Waste Water  16  0  0  1  16


Natural Gas  8  1  0  4  8


Oil Systems  3  0  0  1  3


Electrical Power  5  0  0  1  5


Communication  41  0  0  41  41


Table 9 : Expected Utility System Pipeline Damage (Site Specific)


System


Breaks


Number of 


Leaks


Number of
Length (kms)


Total Pipelines


Potable Water  12,842  907  227


Waste Water  7,705  717  179


Natural Gas  5,137  767  192


Oil  0  0  0


Potable Water


Electric Power


Total # of 


Households At Day 3 At Day 7 At Day 30


Number of Households without Service


Table 10: Expected Potable Water and Electric Power System Performance


At Day 90


 344,645
 2,851  275  0  0  0


 4,223  1,954  465  52  6


At Day 1
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Fire Following Earthquake


Fires often occur after an earthquake.  Because of the number of fires and the lack of water to fight the fires, they can often 
burn out of control.  HAZUS uses a Monte Carlo simulation model to estimate the number of ignitions and the amount of 
burnt area.  For this scenario, the model estimates that there will be 55 ignitions that will burn about 0.56 sq. mi 0.03 % of 
the region’s total area.)  The model also estimates that the fires will displace about 1,249 people and burn about 96 (millions 
of dollars) of building value.


Debris Generation


HAZUS estimates the amount of debris that will be generated by the earthquake.  The model breaks the debris into two 
general categories: a) Brick/Wood and b) Reinforced Concrete/Steel.  This distinction is made because of the different types 
of material handling equipment required to handle the debris. 


The model estimates that a total of 0 million tons of debris will be generated.  Of the total amount, Brick/Wood comprises 71.
00% of the total, with the remainder being Reinforced Concrete/Steel.  If the debris tonnage is converted to an estimated 
number of truckloads, it will require 0  truckloads (@25 tons/truck) to remove the debris generated by the earthquake.


Induced Earthquake Damage
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Shelter Requirement


HAZUS estimates the number of households that are expected to be displaced from their homes due to the earthquake and 
the number of displaced people that will require accommodations in temporary public shelters.  The model estimates (1,195 
households to be displaced due to the earthquake. Of these,  317 people (out of a total population of 870,962 will seek 
temporary shelter in public shelters.


Casualties


HAZUS estimates the number of people that will be injured and killed by the earthquake.  The casualties are broken down 
into four (4) severity levels that describe the extent of the injuries.  The levels are described as follows;


· Severity Level 1:Injuries will require medical attention but hospitalization is not needed.
· Severity Level 2:Injuries will require hospitalization but are not considered life-threatening
· Severity Level 3:Injuries will require hospitalization and can become life threatening if not 


               promptly treated.
· Severity Level 4:Victims are killed by the earthquake.


The casualty estimates are provided for three (3) times of day: 2:00 AM, 2:00 PM and 5:00 PM.  These times represent the 
periods of the day that different sectors of the community are at their peak occupancy loads.  The 2:00 AM estimate 
considers that the residential occupancy load is maximum, the 2:00 PM estimate considers that the educational, commercial 
and industrial sector loads are maximum and 5:00 PM represents peak commute time.


Table 11 provides a summary of the casualties estimated for this earthquake


Social Impact
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Table 11: Casualty Estimates


Level 4Level 3Level 2Level 1


 3Commercial  1  0  02 AM


 0Commuting  0  0  0


 0Educational  0  0  0


 4Hotels  1  0  0


 3Industrial  0  0  0


 87Other-Residential  13  1  2


 408Single Family  68  7  14


 505  83  9  17Total


 189Commercial  32  4  72 PM


 0Commuting  0  0  0


 41Educational  7  1  2


 1Hotels  0  0  0


 21Industrial  3  0  1


 16Other-Residential  3  0  0


 78Single Family  13  2  3


 346  59  7  12Total


 144Commercial  25  3  55 PM


 5Commuting  6  11  2


 7Educational  1  0  0


 1Hotels  0  0  0


 13Industrial  2  0  0


 34Other-Residential  5  1  1


 163Single Family  28  3  6


 367  68  18  15Total
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Economic Loss 


The total economic loss estimated for the earthquake is 2,725.69 (millions of dollars), which includes building and lifeline 
related losses based on the region's available inventory. The following three sections provide more detailed information 
about these losses.


Building-Related Losses


The building losses are broken into two categories: direct building losses and business interruption losses.  The direct 
building losses are the estimated costs to repair or replace the damage caused to the building and its contents.  The 
business interruption losses are the losses associated with inability to operate a business because of the damage sustained 
during the earthquake.  Business interruption losses also include the temporary living expenses for those people displaced 
from their homes because of the earthquake.


The total building-related losses were  2,477.71 (millions of dollars);  6 % of the estimated losses were related to the 
business interruption of the region.  By far, the largest loss was sustained by the residential occupancies which made up over 
73 % of the total loss.  Table 12 below provides a summary of the losses associated with the building damage.


Table 12: Building-Related Economic Loss Estimates


(Millions of dollars)


Total OthersIndustrialCommercial
Other


Residential
Area Single  


Family
Category


Income Loses


Wage  0.00  35.63  0.95  1.76  40.38  2.05 


Capital-Related  0.00  27.14  0.61  0.51  29.13  0.87 


Rental  29.76  14.01  0.37  0.77  60.83  15.92 


Relocation  3.85  1.23  0.06  0.27  6.11  0.70 


 33.60 Subtotal  19.55  78.01  1.99  3.31  136.46 


Capital Stock Loses


Structural  160.64  31.00  5.13  5.56  226.93  24.59 


Non_Structural  826.97  196.36  54.51  31.10  1,327.36  218.43 


Content  440.37  170.54  45.77  27.62  770.90  86.60 


Inventory  0.00  5.92  9.87  0.26  16.06  0.00 


 1,427.98 Subtotal  329.62  403.83  115.28  64.53  2,341.25 


Total  1,461.58  349.17  481.84  117.27  67.84  2,477.71 
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Transportation and Utility Lifeline Losses


For the transportation and utility lifeline systems, HAZUS computes the direct repair cost for each component only.  There 
are no losses computed by HAZUS for business interruption due to lifeline outages. Tables 13 & 14 provide a detailed 
breakdown in the expected lifeline losses.


HAZUS estimates the long-term economic impacts to the region for 15 years after the earthquake.  The model quantifies this 
information in terms of income and employment changes within the region.  Table 15 presents the results of the region for 
the given earthquake.


Table 13: Transportation System Economic Losses


(Millions of dollars)


System Loss Ratio (%)Economic LossInventory ValueComponent


Highway Segments  2,567.99 $0.00  0.00


Bridges  1,390.95 $21.61  1.55


Tunnels  0.00 $0.00  0.00


 3958.90 Subtotal  21.60 


Railways Segments  242.28 $0.00  0.00


Bridges  7.15 $0.01  0.09


Tunnels  0.00 $0.00  0.00


Facilities  11.64 $2.17  18.66


 261.10 Subtotal  2.20 


Light Rail Segments  0.00 $0.00  0.00


Bridges  0.00 $0.00  0.00


Tunnels  0.00 $0.00  0.00


Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Bus Facilities  3.88 $0.65  16.66


 3.90 Subtotal  0.60 


Ferry Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Port Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Airport Facilities  126.11 $26.26  20.82


Runways  995.80 $0.00  0.00


 1121.90 Subtotal  26.30 


 5345.80 Total  50.70 
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Table 14: Utility System Economic Losses


(Millions of dollars) 


Component Inventory Value Economic LossSystem Loss Ratio (%)   


Potable Water  0.00 Pipelines  0.00$0.00 


 88.90 Facilities  8.51$7.57 


 256.80 Distribution Lines  3.18$8.16 


 345.76 Subtotal $15.73 


Waste Water  0.00 Pipelines  0.00$0.00 


 948.40 Facilities  12.41$117.65 


 154.10 Distribution Lines  4.19$6.46 


 1,102.49 Subtotal $124.10 


Natural Gas  0.00 Pipelines  0.00$0.00 


 7.80 Facilities  11.31$0.88 


 102.70 Distribution Lines  6.72$6.90 


 110.50 Subtotal $7.78 


Oil Systems  0.00 Pipelines  0.00$0.00 


 0.30 Facilities  8.88$0.02 


 0.27 Subtotal $0.02 


Electrical Power  489.50 Facilities  10.04$49.17 


 489.50 Subtotal $49.17 


Communication  3.60 Facilities  13.02$0.48 


 3.65 Subtotal $0.48 


Total  2,052.17 $197.28 
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Table 15. Indirect Economic Impact with outside aid
(Employment as # of people and Income in millions of $)


LOSS Total %


First Year


Employment Impact  8,599  2.90
Income Impact (678) -4.79


Second Year


Employment Impact  3,626  1.22
Income Impact (737) -5.20


Third Year


Employment Impact  88  0.03
Income Impact (765) -5.40


Fourth Year


Employment Impact  0  0.00
Income Impact (770) -5.43


Fifth Year


Employment Impact  0  0.00
Income Impact (770) -5.44


Years 6 to 15


Employment Impact  0  0.00
Income Impact (770) -5.44
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 - Canadian,OK


 - Cleveland,OK


 - Oklahoma,OK


Appendix A: County Listing for the Region
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TotalNon-ResidentialResidential


Building Value (millions of dollars)
PopulationCounty NameState


Oklahoma
Canadian  73,959  4,330  605  4,936


Cleveland  168,123  10,454  1,280  11,735


Oklahoma  628,880  40,219  9,103  49,323


 870,962  55,003  10,988  65,994Total State


Total Region  870,962  55,003  10,988  65,994


Appendix B: Regional Population and Building Value Data
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HAZUS-MH: Earthquake Event Report


Region Name:


Earthquake Scenario:


Print Date:  


Disclaimer:
The estimates of social and economic impacts contained in this report were produced using HAZUS loss estimation methodology software which is based on 
current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, there may be significant 
differences between the modeled results contained in this report and the actual social and economic losses following a specific earthquake. These results 
can be improved by using enhanced inventory, geotechnical, and observed ground motion data.


Oklahoma City - Flood, Earthquake


 Prob 100-year with 5 mag
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General Description of the Region


HAZUS is a regional earthquake loss estimation model that was developed by the Federal Emergency Management Agency 
and the National Institute of Building Sciences.  The primary purpose of HAZUS is to provide a methodology and software 
application to develop earthquake losses at a regional scale.  These loss estimates would be used primarily by local, state 
and regional officials to plan and stimulate efforts to reduce risks from earthquakes and to prepare for emergency response 
and recovery.


The earthquake loss estimates provided in this report was based on a region that includes 3 county(ies) from the following 
state(s):


Oklahoma


Note:
Appendix A contains a complete listing of the counties contained in the region.


The geographical size of the region is 1,684.30 square miles and contains  278 census tracts.  There are over  344  
thousand households in the region and has a total population of 870,962 people (2000 Census Bureau data). The 
distribution of population by State and County is provided in Appendix B. 


There are an estimated 344 thousand buildings in the region with a total building replacement value (excluding contents) of 
65,994 (millions of dollars).  Approximately 99.00 % of the buildings (and 83.00% of the building value) are associated with 
residential housing.


The replacement value of the transportation and utility lifeline systems is estimated to be 5,345 and 1,538      (millions of 
dollars) , respectively.
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HAZUS estimates that there are 344 thousand  buildings in the region which have an aggregate total replacement value of 
65,994 (millions of dollars) . Appendix B provides a general distribution of the building value by State and County. 


 Building and Lifeline Inventory


Building Inventory


In terms of building construction types found in the region, wood frame construction makes up 67% of the building inventory.  
The remaining percentage is distributed between the other general building types.


Critical Facility Inventory


HAZUS breaks critical facilities into two (2) groups: essential facilities and high potential loss (HPL) facilities.  Essential 
facilities include hospitals, medical clinics, schools, fire stations, police stations and emergency operations facilities.  High 
potential loss facilities include dams, levees, military installations, nuclear power plants and hazardous material sites.


For essential facilities, there are 23 hospitals in the region with a total bed capacity of 4,131 beds.  There are 325 schools, 
35 fire stations,  37 police stations and  8 emergency operation facilities.  With respect to HPL facilities, there are 148 dams 
identified within the region.  Of these, 21 of the dams are classified as ‘high hazard’.  The inventory also includes 201 
hazardous material sites, 0 military installations and 0 nuclear power plants.


Within HAZUS, the lifeline inventory is divided between transportation and utility lifeline systems.  There are seven (7) 
transportation systems that include highways, railways, light rail, bus, ports, ferry and airports.  There are six (6) utility 
systems that include potable water, wastewater, natural gas, crude & refined oil, electric power and communications.  The 
lifeline inventory data are provided in Tables 2 and 3. 


The total value of the lifeline inventory is over  6,883.00 (millions of dollars).  This inventory includes over 728 kilometers of 
highways, 1,285 bridges, 25,684 kilometers of pipes. 


Transportation and Utility Lifeline Inventory 
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Table 2: Transportation System Lifeline Inventory


System Component
# locations/
# Segments


Replacement value
(millions of dollars)


Bridges  1,285  1,390.90 Highway


Segments  284  2,568.00 


Tunnels  0  0.00 


 3,958.90 Subtotal


Bridges  74  7.10 Railways


Facilities  6  11.60 


Segments  160  242.30 


Tunnels  0  0.00 


 261.10 Subtotal


Bridges  0  0.00 Light Rail


Facilities  0  0.00 


Segments  0  0.00 


Tunnels  0  0.00 


 0.00 Subtotal


Facilities  4  3.90 Bus


 3.90 Subtotal


Facilities  0  0.00 Ferry


 0.00 Subtotal


Facilities  0  0.00 Port


 0.00 Subtotal


Facilities  26  126.10 Airport


Runways  36  995.80 


 1,121.90 Subtotal


Total  5,345.80 
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Table 3: Utility System Lifeline inventory


System Component
# Locations /


Segments
Replacement value


(millions of dollars)


Potable Water Distribution Lines  256.80 NA


Facilities  88.90 3


Pipelines  0.00 0


Subtotal  345.80 
Waste Water Distribution Lines  154.10 NA


Facilities  948.40 16


Pipelines  0.00 0


Subtotal  1,102.50 
Natural Gas Distribution Lines  102.70 NA


Facilities  7.80 8


Pipelines  0.00 0


Subtotal  110.50 
Oil Systems Facilities  0.30 3


Pipelines  0.00 0


Subtotal  0.30 
Electrical Power Facilities  489.50 5


Subtotal  489.50 
Communication Facilities  3.60 41


Subtotal  3.60 
Total  2,052.20 
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Earthquake Scenario


HAZUS uses the following set of information to define the earthquake parameters used for the earthquake loss estimate 
provided in this report. 


Scenario Name


Latitude of Epicenter


Earthquake Magnitude


Depth (Km)


Attenuation Function


Type of Earthquake


Fault Name


Historical Epicenter ID #


Longitude of Epicenter


Probabilistic Return Period


Rupture Length (Km)


Rupture Orientation (degrees)


Prob 100-year with 5 mag


Probabilistic


NA


NA


NA


NA


NA


5.00


NA


NA


100.00


NA
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Building Damage


HAZUS estimates that about 0 thousand buildings will be at least moderately damaged. This is over 0.00 % of the total 
number of buildings in the region. There are an estimated 0 buildings that will be completely destroyed. The definition of  the 
‘damage states’ is provided in Volume 1: Chapter 5 of the HAZUS technical manual. Table 4 below summaries the expected 
damage by general occupancy for the buildings in the region. Table 5 summaries the expected damage by general building 
type. 


Building Damage


Table 4: Expected Building Damage by Occupancy


None Slight


Count (%)Count


Moderate Extensive


(%)Count


Complete


(%) Count Count (%)(%)


Agriculture  9  0  0.00 0.00 0.00 0.00 0.00  0 0 0


Commercial  3,791  0  0.00 0.00 0.00 0.00 1.10  0 0 0


Education  44  0  0.00 0.00 0.00 0.00 0.01  0 0 0


Government  222  0  0.00 0.00 0.00 0.00 0.06  0 0 0


Industrial  505  0  0.00 0.00 0.00 0.00 0.15  0 0 0


Other Residential  26,352  0  0.00 0.00 0.00 0.00 7.66  0 0 0


Religion  249  0  0.00 0.00 0.00 0.00 0.07  0 0 0


Single Family  312,989  0  0.00 0.00 0.00 0.00 90.94  0 0 0


Total  344,161  0  0  0  0


Table 5: Expected Building Damage by Building Type (All Design Levels)


Extensive


Count


Complete


(%)Count(%)Count


Moderate


(%)Count


Slight


(%)Count


None


(%)


Concrete  435  0  0  0  0  0.02  0.00  0.00  0.00  0.00


MH*  16,582  0  0  0  0  4.82  0.00  0.00  0.00  0.00


Precast  462  0  0  0  0  0.12  0.00  0.00  0.00  0.00


RM*  299  0  0  0  0  0.08  0.00  0.00  0.00  0.00


Steel  1,503  0  0  0  0  0.15  0.00  0.00  0.00  0.00


UM*  94,472  0  0  0  0  27.45  0.00  0.00  0.00  0.00


Wood  230,409  0  0  0  0  66.62  0.00  0.00  0.00  0.00


Total


*Note:
RM Reinforced Masonry
URM Unreinforced Masonry


Manufactured HousingMH


 344,161  0  0  0  0
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 Essential Facility Damage


Before the earthquake, the region had 4,131 hospital beds available for use.  On the day of the earthquake, the model 
estimates that only 4,126 hospital beds (100.00%) are available for use by patients already in the hospital and those injured 
by the earthquake.  After one week, 100.00% of the beds will be back in service.  By 30 days, 100.00% will be operational.


Table 6: Expected Damage to Essential Facilities


Total 


Damage > 50%


Least Moderate


# Facilities
 


Complete


Damage > 50%


Classification  # likely Functional 
on day 1


Hospitals  23  0  0  23 


Schools  325  0  0  325 


EOCs  8  0  0  8 


PoliceStations  37  0  0  37 


FireStations  35  0  0  35 
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 Transportation and Utility Lifeline Damage 


Table 7 provides damage estimates for the transportation system.


Table 7: Expected Damage to the Transportation Systems


Number of Locations 


Locations/ With at Least


After Day 7After Day 1


With Functionality > 50 %
Damage


With Complete
System Component


Mod. DamageSegments


Highway Segments  284  0  0  284  284


Bridges  1,285  0  0  1,285  1,285


Tunnels  0  0  0  0  0


Railways Segments  160  0  0  160  160


Bridges  74  0  0  74  74


Tunnels  0  0  0  0  0


Facilities  6  0  0  6  6


Light Rail Segments  0  0  0  0  0


Bridges  0  0  0  0  0


Tunnels  0  0  0  0  0


Facilities  0  0  0  0  0


Bus Facilities  4  0  0  4  4


Ferry Facilities  0  0  0  0  0


Port Facilities  0  0  0  0  0


Airport Facilities  26  0  0  26  26


Runways  36  0  0  36  36


Tables 8-10 provide information on the damage to the utility lifeline systems.  Table 8 provides damage to the utility system 
facilities.  Table 9 provides estimates on the number of leaks and breaks by the pipelines of the utility systems.  For electric 
power and potable water, HAZUS performs a simplified system performance analysis.  Table 10 provides a summary of the 
system performance information.


Note: Roadway segments, railroad tracks and light rail tracks are assumed to be damaged by ground failure only.  If ground 
failure maps are not provided, damage estimates to these components will not be computed.
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Table 8 : Expected Utility System Facility Damage


With at Least
with Functionality > 50 %


After Day 7After Day 1


With Complete


Damage


System


# of Locations


Moderate Damage


Total #


Potable Water  3  0  0  3  3


Waste Water  16  0  0  16  16


Natural Gas  8  0  0  8  8


Oil Systems  3  0  0  3  3


Electrical Power  5  0  0  5  5


Communication  41  0  0  41  41


Table 9 : Expected Utility System Pipeline Damage (Site Specific)


System


Breaks


Number of 


Leaks


Number of
Length (kms)


Total Pipelines


Potable Water  12,842  3  1


Waste Water  7,705  2  1


Natural Gas  5,137  2  1


Oil  0  0  0


Potable Water


Electric Power


Total # of 


Households At Day 3 At Day 7 At Day 30


Number of Households without Service


Table 10: Expected Potable Water and Electric Power System Performance


At Day 90


 344,645
 0  0  0  0  0


 0  0  0  0  0


At Day 1
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Fire Following Earthquake


Fires often occur after an earthquake.  Because of the number of fires and the lack of water to fight the fires, they can often 
burn out of control.  HAZUS uses a Monte Carlo simulation model to estimate the number of ignitions and the amount of 
burnt area.  For this scenario, the model estimates that there will be 0 ignitions that will burn about 0.00 sq. mi 0.00 % of the 
region’s total area.)  The model also estimates that the fires will displace about 0 people and burn about 0 (millions of dollars
) of building value.


Debris Generation


HAZUS estimates the amount of debris that will be generated by the earthquake.  The model breaks the debris into two 
general categories: a) Brick/Wood and b) Reinforced Concrete/Steel.  This distinction is made because of the different types 
of material handling equipment required to handle the debris. 


The model estimates that a total of 0 million tons of debris will be generated.  Of the total amount, Brick/Wood comprises 0.
00% of the total, with the remainder being Reinforced Concrete/Steel.  If the debris tonnage is converted to an estimated 
number of truckloads, it will require 0  truckloads (@25 tons/truck) to remove the debris generated by the earthquake.


Induced Earthquake Damage
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Shelter Requirement


HAZUS estimates the number of households that are expected to be displaced from their homes due to the earthquake and 
the number of displaced people that will require accommodations in temporary public shelters.  The model estimates (0 
households to be displaced due to the earthquake. Of these,  0 people (out of a total population of 870,962 will seek 
temporary shelter in public shelters.


Casualties


HAZUS estimates the number of people that will be injured and killed by the earthquake.  The casualties are broken down 
into four (4) severity levels that describe the extent of the injuries.  The levels are described as follows;


· Severity Level 1:Injuries will require medical attention but hospitalization is not needed.
· Severity Level 2:Injuries will require hospitalization but are not considered life-threatening
· Severity Level 3:Injuries will require hospitalization and can become life threatening if not 


               promptly treated.
· Severity Level 4:Victims are killed by the earthquake.


The casualty estimates are provided for three (3) times of day: 2:00 AM, 2:00 PM and 5:00 PM.  These times represent the 
periods of the day that different sectors of the community are at their peak occupancy loads.  The 2:00 AM estimate 
considers that the residential occupancy load is maximum, the 2:00 PM estimate considers that the educational, commercial 
and industrial sector loads are maximum and 5:00 PM represents peak commute time.


Table 11 provides a summary of the casualties estimated for this earthquake


Social Impact
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Table 11: Casualty Estimates


Level 4Level 3Level 2Level 1


 0Commercial  0  0  02 AM


 0Commuting  0  0  0


 0Educational  0  0  0


 0Hotels  0  0  0


 0Industrial  0  0  0


 0Other-Residential  0  0  0


 0Single Family  0  0  0


 0  0  0  0Total


 0Commercial  0  0  02 PM


 0Commuting  0  0  0


 0Educational  0  0  0


 0Hotels  0  0  0


 0Industrial  0  0  0


 0Other-Residential  0  0  0


 0Single Family  0  0  0


 0  0  0  0Total


 0Commercial  0  0  05 PM


 0Commuting  0  0  0


 0Educational  0  0  0


 0Hotels  0  0  0


 0Industrial  0  0  0


 0Other-Residential  0  0  0


 0Single Family  0  0  0


 0  0  0  0Total
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Economic Loss 


The total economic loss estimated for the earthquake is 0.12 (millions of dollars), which includes building and lifeline related 
losses based on the region's available inventory. The following three sections provide more detailed information about these 
losses.


Building-Related Losses


The building losses are broken into two categories: direct building losses and business interruption losses.  The direct 
building losses are the estimated costs to repair or replace the damage caused to the building and its contents.  The 
business interruption losses are the losses associated with inability to operate a business because of the damage sustained 
during the earthquake.  Business interruption losses also include the temporary living expenses for those people displaced 
from their homes because of the earthquake.


The total building-related losses were  0.00 (millions of dollars);  0 % of the estimated losses were related to the business 
interruption of the region.  By far, the largest loss was sustained by the residential occupancies which made up over 0 % of 
the total loss.  Table 12 below provides a summary of the losses associated with the building damage.


Table 12: Building-Related Economic Loss Estimates


(Millions of dollars)


Total OthersIndustrialCommercial
Other


Residential
Area Single  


Family
Category


Income Loses


Wage  0.00  0.00  0.00  0.00  0.00  0.00 


Capital-Related  0.00  0.00  0.00  0.00  0.00  0.00 


Rental  0.00  0.00  0.00  0.00  0.00  0.00 


Relocation  0.00  0.00  0.00  0.00  0.00  0.00 


 0.00 Subtotal  0.00  0.00  0.00  0.00  0.00 


Capital Stock Loses


Structural  0.00  0.00  0.00  0.00  0.00  0.00 


Non_Structural  0.00  0.00  0.00  0.00  0.00  0.00 


Content  0.00  0.00  0.00  0.00  0.00  0.00 


Inventory  0.00  0.00  0.00  0.00  0.00  0.00 


 0.00 Subtotal  0.00  0.00  0.00  0.00  0.00 


Total  0.00  0.00  0.00  0.00  0.00  0.00 
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Transportation and Utility Lifeline Losses


For the transportation and utility lifeline systems, HAZUS computes the direct repair cost for each component only.  There 
are no losses computed by HAZUS for business interruption due to lifeline outages. Tables 13 & 14 provide a detailed 
breakdown in the expected lifeline losses.


HAZUS estimates the long-term economic impacts to the region for 15 years after the earthquake.  The model quantifies this 
information in terms of income and employment changes within the region.  Table 15 presents the results of the region for 
the given earthquake.


Table 13: Transportation System Economic Losses


(Millions of dollars)


System Loss Ratio (%)Economic LossInventory ValueComponent


Highway Segments  2,567.99 $0.00  0.00


Bridges  1,390.95 $0.00  0.00


Tunnels  0.00 $0.00  0.00


 3958.90 Subtotal  0.00 


Railways Segments  242.28 $0.00  0.00


Bridges  7.15 $0.00  0.00


Tunnels  0.00 $0.00  0.00


Facilities  11.64 $0.00  0.01


 261.10 Subtotal  0.00 


Light Rail Segments  0.00 $0.00  0.00


Bridges  0.00 $0.00  0.00


Tunnels  0.00 $0.00  0.00


Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Bus Facilities  3.88 $0.00  0.03


 3.90 Subtotal  0.00 


Ferry Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Port Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Airport Facilities  126.11 $0.04  0.03


Runways  995.80 $0.00  0.00


 1121.90 Subtotal  0.00 


 5345.80 Total  0.00 
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Table 14: Utility System Economic Losses


(Millions of dollars) 


Component Inventory Value Economic LossSystem Loss Ratio (%)   


Potable Water  0.00 Pipelines  0.00$0.00 


 88.90 Facilities  0.00$0.00 


 256.80 Distribution Lines  0.01$0.03 


 345.76 Subtotal $0.03 


Waste Water  0.00 Pipelines  0.00$0.00 


 948.40 Facilities  0.00$0.00 


 154.10 Distribution Lines  0.01$0.02 


 1,102.49 Subtotal $0.03 


Natural Gas  0.00 Pipelines  0.00$0.00 


 7.80 Facilities  0.00$0.00 


 102.70 Distribution Lines  0.02$0.02 


 110.50 Subtotal $0.02 


Oil Systems  0.00 Pipelines  0.00$0.00 


 0.30 Facilities  0.00$0.00 


 0.27 Subtotal $0.00 


Electrical Power  489.50 Facilities  0.00$0.00 


 489.50 Subtotal $0.00 


Communication  3.60 Facilities  0.00$0.00 


 3.65 Subtotal $0.00 


Total  2,052.17 $0.08 


Page 17 of 20Earthquake Event Summary Report







Table 15. Indirect Economic Impact with outside aid
(Employment as # of people and Income in millions of $)


LOSS Total %


First Year


Employment Impact  0  0.00
Income Impact (688) -4.86


Second Year


Employment Impact  0  0.00
Income Impact (697) -4.92


Third Year


Employment Impact  0  0.00
Income Impact (697) -4.92


Fourth Year


Employment Impact  0  0.00
Income Impact (697) -4.92


Fifth Year


Employment Impact  0  0.00
Income Impact (697) -4.92


Years 6 to 15


Employment Impact  0  0.00
Income Impact (697) -4.92
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 - Canadian,OK


 - Cleveland,OK


 - Oklahoma,OK


Appendix A: County Listing for the Region
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TotalNon-ResidentialResidential


Building Value (millions of dollars)
PopulationCounty NameState


Oklahoma
Canadian  73,959  4,330  605  4,936


Cleveland  168,123  10,454  1,280  11,735


Oklahoma  628,880  40,219  9,103  49,323


 870,962  55,003  10,988  65,994Total State


Total Region  870,962  55,003  10,988  65,994


Appendix B: Regional Population and Building Value Data
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HAZUS-MH: Earthquake Event Report
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Earthquake Scenario:


Print Date:  


Disclaimer:
The estimates of social and economic impacts contained in this report were produced using HAZUS loss estimation methodology software which is based on 
current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, there may be significant 
differences between the modeled results contained in this report and the actual social and economic losses following a specific earthquake. These results 
can be improved by using enhanced inventory, geotechnical, and observed ground motion data.
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General Description of the Region


HAZUS is a regional earthquake loss estimation model that was developed by the Federal Emergency Management Agency 
and the National Institute of Building Sciences.  The primary purpose of HAZUS is to provide a methodology and software 
application to develop earthquake losses at a regional scale.  These loss estimates would be used primarily by local, state 
and regional officials to plan and stimulate efforts to reduce risks from earthquakes and to prepare for emergency response 
and recovery.


The earthquake loss estimates provided in this report was based on a region that includes 3 county(ies) from the following 
state(s):


Oklahoma


Note:
Appendix A contains a complete listing of the counties contained in the region.


The geographical size of the region is 1,684.30 square miles and contains  278 census tracts.  There are over  344  
thousand households in the region and has a total population of 870,962 people (2000 Census Bureau data). The 
distribution of population by State and County is provided in Appendix B. 


There are an estimated 344 thousand buildings in the region with a total building replacement value (excluding contents) of 
65,994 (millions of dollars).  Approximately 99.00 % of the buildings (and 83.00% of the building value) are associated with 
residential housing.


The replacement value of the transportation and utility lifeline systems is estimated to be 5,345 and 1,538      (millions of 
dollars) , respectively.
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HAZUS estimates that there are 344 thousand  buildings in the region which have an aggregate total replacement value of 
65,994 (millions of dollars) . Appendix B provides a general distribution of the building value by State and County. 


 Building and Lifeline Inventory


Building Inventory


In terms of building construction types found in the region, wood frame construction makes up 67% of the building inventory.  
The remaining percentage is distributed between the other general building types.


Critical Facility Inventory


HAZUS breaks critical facilities into two (2) groups: essential facilities and high potential loss (HPL) facilities.  Essential 
facilities include hospitals, medical clinics, schools, fire stations, police stations and emergency operations facilities.  High 
potential loss facilities include dams, levees, military installations, nuclear power plants and hazardous material sites.


For essential facilities, there are 23 hospitals in the region with a total bed capacity of 4,131 beds.  There are 325 schools, 
35 fire stations,  37 police stations and  8 emergency operation facilities.  With respect to HPL facilities, there are 148 dams 
identified within the region.  Of these, 21 of the dams are classified as ‘high hazard’.  The inventory also includes 201 
hazardous material sites, 0 military installations and 0 nuclear power plants.


Within HAZUS, the lifeline inventory is divided between transportation and utility lifeline systems.  There are seven (7) 
transportation systems that include highways, railways, light rail, bus, ports, ferry and airports.  There are six (6) utility 
systems that include potable water, wastewater, natural gas, crude & refined oil, electric power and communications.  The 
lifeline inventory data are provided in Tables 2 and 3. 


The total value of the lifeline inventory is over  6,883.00 (millions of dollars).  This inventory includes over 728 kilometers of 
highways, 1,285 bridges, 25,684 kilometers of pipes. 


Transportation and Utility Lifeline Inventory 
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Table 2: Transportation System Lifeline Inventory


System Component
# locations/
# Segments


Replacement value
(millions of dollars)


Bridges  1,285  1,390.90 Highway


Segments  284  2,568.00 


Tunnels  0  0.00 


 3,958.90 Subtotal


Bridges  74  7.10 Railways


Facilities  6  11.60 


Segments  160  242.30 


Tunnels  0  0.00 


 261.10 Subtotal


Bridges  0  0.00 Light Rail


Facilities  0  0.00 


Segments  0  0.00 


Tunnels  0  0.00 


 0.00 Subtotal


Facilities  4  3.90 Bus


 3.90 Subtotal


Facilities  0  0.00 Ferry


 0.00 Subtotal


Facilities  0  0.00 Port


 0.00 Subtotal


Facilities  26  126.10 Airport


Runways  36  995.80 


 1,121.90 Subtotal


Total  5,345.80 
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Table 3: Utility System Lifeline inventory


System Component
# Locations /


Segments
Replacement value


(millions of dollars)


Potable Water Distribution Lines  256.80 NA


Facilities  88.90 3


Pipelines  0.00 0


Subtotal  345.80 
Waste Water Distribution Lines  154.10 NA


Facilities  948.40 16


Pipelines  0.00 0


Subtotal  1,102.50 
Natural Gas Distribution Lines  102.70 NA


Facilities  7.80 8


Pipelines  0.00 0


Subtotal  110.50 
Oil Systems Facilities  0.30 3


Pipelines  0.00 0


Subtotal  0.30 
Electrical Power Facilities  489.50 5


Subtotal  489.50 
Communication Facilities  3.60 41


Subtotal  3.60 
Total  2,052.20 
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Earthquake Scenario


HAZUS uses the following set of information to define the earthquake parameters used for the earthquake loss estimate 
provided in this report. 


Scenario Name


Latitude of Epicenter


Earthquake Magnitude


Depth (Km)


Attenuation Function


Type of Earthquake


Fault Name


Historical Epicenter ID #


Longitude of Epicenter


Probabilistic Return Period


Rupture Length (Km)


Rupture Orientation (degrees)


1952 El Reno Earthquake


Historical


NA


NA


NA


Project 2000 East


10.00


5.70


35.40


-97.80


NA


1481
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Building Damage


HAZUS estimates that about 25,164 thousand buildings will be at least moderately damaged. This is over 7.00 % of the total 
number of buildings in the region. There are an estimated 847 buildings that will be completely destroyed. The definition of  
the ‘damage states’ is provided in Volume 1: Chapter 5 of the HAZUS technical manual. Table 4 below summaries the 
expected damage by general occupancy for the buildings in the region. Table 5 summaries the expected damage by general 
building type. 


Building Damage


Table 4: Expected Building Damage by Occupancy


None Slight


Count (%)Count


Moderate Extensive


(%)Count


Complete


(%) Count Count (%)(%)


Agriculture  5  2  0.01 0.01 0.01 0.00 0.00  0 1 1


Commercial  2,800  551  1.51 2.09 1.69 1.17 1.03  13 91 336


Education  35  5  0.01 0.01 0.01 0.01 0.01  0 1 3


Government  175  27  0.07 0.08 0.08 0.06 0.06  1 3 16


Industrial  349  75  0.22 0.43 0.30 0.16 0.13  2 19 61


Other Residential  19,774  3,822  4.44 8.42 11.79 8.09 7.28  38 368 2,351


Religion  182  37  0.13 0.15 0.11 0.08 0.07  1 6 23


Single Family  248,451  42,707  93.60 88.82 86.01 90.43 91.42  793 3,886 17,152


Total  271,770  47,226  19,942  4,376  847


Table 5: Expected Building Damage by Building Type (All Design Levels)


Extensive


Count


Complete


(%)Count(%)Count


Moderate


(%)Count


Slight


(%)Count


None


(%)


Concrete  335  6  5  1  0  0.02  0.01  0.02  0.01  0.01


MH*  11,977  2487  1,840  259  19  4.41  5.27  9.23  5.92  2.28


Precast  328  50  53  21  1  0.11  0.11  0.27  0.47  0.13


RM*  231  29  28  8  0  0.08  0.06  0.14  0.19  0.02


Steel  1,119  74  79  28  1  0.12  0.16  0.39  0.64  0.16


UM*  63,464  15987  10,868  3,365  788  23.35  33.85  54.50  76.90  93.00


Wood  194,317  28262  6,927  673  36  71.16  59.84  34.74  15.38  4.19


Total


*Note:
RM Reinforced Masonry
URM Unreinforced Masonry


Manufactured HousingMH


 271,770  47,226  19,942  4,376  847
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 Essential Facility Damage


Before the earthquake, the region had 4,131 hospital beds available for use.  On the day of the earthquake, the model 
estimates that only 3,938 hospital beds (95.00%) are available for use by patients already in the hospital and those injured 
by the earthquake.  After one week, 99.00% of the beds will be back in service.  By 30 days, 100.00% will be operational.


Table 6: Expected Damage to Essential Facilities


Total 


Damage > 50%


Least Moderate


# Facilities
 


Complete


Damage > 50%


Classification  # likely Functional 
on day 1


Hospitals  23  0  0  23 


Schools  325  0  0  325 


EOCs  8  0  0  8 


PoliceStations  37  0  0  37 


FireStations  35  0  0  35 
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 Transportation and Utility Lifeline Damage 


Table 7 provides damage estimates for the transportation system.


Table 7: Expected Damage to the Transportation Systems


Number of Locations 


Locations/ With at Least


After Day 7After Day 1


With Functionality > 50 %
Damage


With Complete
System Component


Mod. DamageSegments


Highway Segments  284  0  0  284  284


Bridges  1,285  0  0  1,285  1,285


Tunnels  0  0  0  0  0


Railways Segments  160  0  0  160  160


Bridges  74  0  0  74  74


Tunnels  0  0  0  0  0


Facilities  6  0  0  6  6


Light Rail Segments  0  0  0  0  0


Bridges  0  0  0  0  0


Tunnels  0  0  0  0  0


Facilities  0  0  0  0  0


Bus Facilities  4  0  0  4  4


Ferry Facilities  0  0  0  0  0


Port Facilities  0  0  0  0  0


Airport Facilities  26  1  0  26  26


Runways  36  0  0  36  36


Tables 8-10 provide information on the damage to the utility lifeline systems.  Table 8 provides damage to the utility system 
facilities.  Table 9 provides estimates on the number of leaks and breaks by the pipelines of the utility systems.  For electric 
power and potable water, HAZUS performs a simplified system performance analysis.  Table 10 provides a summary of the 
system performance information.


Note: Roadway segments, railroad tracks and light rail tracks are assumed to be damaged by ground failure only.  If ground 
failure maps are not provided, damage estimates to these components will not be computed.
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Table 8 : Expected Utility System Facility Damage


With at Least
with Functionality > 50 %


After Day 7After Day 1


With Complete


Damage


System


# of Locations


Moderate Damage


Total #


Potable Water  3  0  0  3  3


Waste Water  16  4  0  10  16


Natural Gas  8  1  0  7  8


Oil Systems  3  0  0  3  3


Electrical Power  5  2  0  3  5


Communication  41  2  0  41  41


Table 9 : Expected Utility System Pipeline Damage (Site Specific)


System


Breaks


Number of 


Leaks


Number of
Length (kms)


Total Pipelines


Potable Water  12,842  178  44


Waste Water  7,705  141  35


Natural Gas  5,137  150  38


Oil  0  0  0


Potable Water


Electric Power


Total # of 


Households At Day 3 At Day 7 At Day 30


Number of Households without Service


Table 10: Expected Potable Water and Electric Power System Performance


At Day 90


 344,645
 0  0  0  0  0


 24,899  14,145  4,749  713  33


At Day 1
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Fire Following Earthquake


Fires often occur after an earthquake.  Because of the number of fires and the lack of water to fight the fires, they can often 
burn out of control.  HAZUS uses a Monte Carlo simulation model to estimate the number of ignitions and the amount of 
burnt area.  For this scenario, the model estimates that there will be 44 ignitions that will burn about 0.32 sq. mi 0.02 % of 
the region’s total area.)  The model also estimates that the fires will displace about 726 people and burn about 53 (millions 
of dollars) of building value.


Debris Generation


HAZUS estimates the amount of debris that will be generated by the earthquake.  The model breaks the debris into two 
general categories: a) Brick/Wood and b) Reinforced Concrete/Steel.  This distinction is made because of the different types 
of material handling equipment required to handle the debris. 


The model estimates that a total of 0 million tons of debris will be generated.  Of the total amount, Brick/Wood comprises 68.
00% of the total, with the remainder being Reinforced Concrete/Steel.  If the debris tonnage is converted to an estimated 
number of truckloads, it will require 0  truckloads (@25 tons/truck) to remove the debris generated by the earthquake.


Induced Earthquake Damage
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Shelter Requirement


HAZUS estimates the number of households that are expected to be displaced from their homes due to the earthquake and 
the number of displaced people that will require accommodations in temporary public shelters.  The model estimates (1,606 
households to be displaced due to the earthquake. Of these,  415 people (out of a total population of 870,962 will seek 
temporary shelter in public shelters.


Casualties


HAZUS estimates the number of people that will be injured and killed by the earthquake.  The casualties are broken down 
into four (4) severity levels that describe the extent of the injuries.  The levels are described as follows;


· Severity Level 1:Injuries will require medical attention but hospitalization is not needed.
· Severity Level 2:Injuries will require hospitalization but are not considered life-threatening
· Severity Level 3:Injuries will require hospitalization and can become life threatening if not 


               promptly treated.
· Severity Level 4:Victims are killed by the earthquake.


The casualty estimates are provided for three (3) times of day: 2:00 AM, 2:00 PM and 5:00 PM.  These times represent the 
periods of the day that different sectors of the community are at their peak occupancy loads.  The 2:00 AM estimate 
considers that the residential occupancy load is maximum, the 2:00 PM estimate considers that the educational, commercial 
and industrial sector loads are maximum and 5:00 PM represents peak commute time.


Table 11 provides a summary of the casualties estimated for this earthquake


Social Impact
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Table 11: Casualty Estimates


Level 4Level 3Level 2Level 1


 5Commercial  1  0  02 AM


 0Commuting  0  0  0


 0Educational  0  0  0


 6Hotels  1  0  0


 5Industrial  1  0  0


 100Other-Residential  17  2  3


 528Single Family  100  12  23


 644  120  14  27Total


 274Commercial  50  6  112 PM


 0Commuting  0  0  0


 54Educational  11  1  3


 1Hotels  0  0  0


 35Industrial  6  1  1


 21Other-Residential  4  0  1


 102Single Family  20  2  5


 486  90  11  20Total


 210Commercial  39  5  95 PM


 0Commuting  1  1  0


 7Educational  1  0  0


 2Hotels  0  0  0


 22Industrial  4  0  1


 39Other-Residential  7  1  1


 211Single Family  41  5  10


 492  93  12  21Total
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Economic Loss 


The total economic loss estimated for the earthquake is 2,127.07 (millions of dollars), which includes building and lifeline 
related losses based on the region's available inventory. The following three sections provide more detailed information 
about these losses.


Building-Related Losses


The building losses are broken into two categories: direct building losses and business interruption losses.  The direct 
building losses are the estimated costs to repair or replace the damage caused to the building and its contents.  The 
business interruption losses are the losses associated with inability to operate a business because of the damage sustained 
during the earthquake.  Business interruption losses also include the temporary living expenses for those people displaced 
from their homes because of the earthquake.


The total building-related losses were  1,951.58 (millions of dollars);  9 % of the estimated losses were related to the 
business interruption of the region.  By far, the largest loss was sustained by the residential occupancies which made up over 
73 % of the total loss.  Table 12 below provides a summary of the losses associated with the building damage.


Table 12: Building-Related Economic Loss Estimates


(Millions of dollars)


Total OthersIndustrialCommercial
Other


Residential
Area Single  


Family
Category


Income Loses


Wage  0.00  46.60  1.91  2.00  53.40  2.89 


Capital-Related  0.00  36.88  1.21  0.58  39.91  1.23 


Rental  33.88  21.26  0.75  0.89  74.65  17.87 


Relocation  4.23  1.69  0.09  0.31  7.04  0.71 


 38.11 Subtotal  22.70  106.43  3.96  3.78  174.99 


Capital Stock Loses


Structural  181.61  47.39  9.31  6.95  270.88  25.62 


Non_Structural  667.37  140.75  39.25  23.42  1,030.31  159.51 


Content  269.26  96.83  30.30  16.15  464.75  52.20 


Inventory  0.00  3.82  6.66  0.18  10.66  0.00 


 1,118.24 Subtotal  237.33  288.80  85.53  46.70  1,776.59 


Total  1,156.35  260.03  395.23  89.49  50.48  1,951.58 
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Transportation and Utility Lifeline Losses


For the transportation and utility lifeline systems, HAZUS computes the direct repair cost for each component only.  There 
are no losses computed by HAZUS for business interruption due to lifeline outages. Tables 13 & 14 provide a detailed 
breakdown in the expected lifeline losses.


HAZUS estimates the long-term economic impacts to the region for 15 years after the earthquake.  The model quantifies this 
information in terms of income and employment changes within the region.  Table 15 presents the results of the region for 
the given earthquake.


Table 13: Transportation System Economic Losses


(Millions of dollars)


System Loss Ratio (%)Economic LossInventory ValueComponent


Highway Segments  2,567.99 $0.00  0.00


Bridges  1,390.95 $2.17  0.16


Tunnels  0.00 $0.00  0.00


 3958.90 Subtotal  2.20 


Railways Segments  242.28 $0.00  0.00


Bridges  7.15 $0.00  0.01


Tunnels  0.00 $0.00  0.00


Facilities  11.64 $1.40  12.02


 261.10 Subtotal  1.40 


Light Rail Segments  0.00 $0.00  0.00


Bridges  0.00 $0.00  0.00


Tunnels  0.00 $0.00  0.00


Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Bus Facilities  3.88 $0.59  15.31


 3.90 Subtotal  0.60 


Ferry Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Port Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Airport Facilities  126.11 $17.52  13.89


Runways  995.80 $0.00  0.00


 1121.90 Subtotal  17.50 


 5345.80 Total  21.70 
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Table 14: Utility System Economic Losses


(Millions of dollars) 


Component Inventory Value Economic LossSystem Loss Ratio (%)   


Potable Water  0.00 Pipelines  0.00$0.00 


 88.90 Facilities  4.92$4.37 


 256.80 Distribution Lines  0.62$1.60 


 345.76 Subtotal $5.97 


Waste Water  0.00 Pipelines  0.00$0.00 


 948.40 Facilities  9.91$93.95 


 154.10 Distribution Lines  0.82$1.27 


 1,102.49 Subtotal $95.22 


Natural Gas  0.00 Pipelines  0.00$0.00 


 7.80 Facilities  8.26$0.64 


 102.70 Distribution Lines  1.32$1.35 


 110.50 Subtotal $1.99 


Oil Systems  0.00 Pipelines  0.00$0.00 


 0.30 Facilities  5.99$0.02 


 0.27 Subtotal $0.02 


Electrical Power  489.50 Facilities  10.29$50.36 


 489.50 Subtotal $50.36 


Communication  3.60 Facilities  6.80$0.25 


 3.65 Subtotal $0.25 


Total  2,052.17 $153.81 
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Table 15. Indirect Economic Impact with outside aid
(Employment as # of people and Income in millions of $)


LOSS Total %


First Year


Employment Impact  6,758  2.28
Income Impact (682) -4.81


Second Year


Employment Impact  2,865  0.97
Income Impact (731) -5.16


Third Year


Employment Impact  69  0.02
Income Impact (755) -5.32


Fourth Year


Employment Impact  0  0.00
Income Impact (758) -5.35


Fifth Year


Employment Impact  0  0.00
Income Impact (759) -5.35


Years 6 to 15


Employment Impact  0  0.00
Income Impact (759) -5.35
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 - Canadian,OK


 - Cleveland,OK


 - Oklahoma,OK


Appendix A: County Listing for the Region
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TotalNon-ResidentialResidential


Building Value (millions of dollars)
PopulationCounty NameState


Oklahoma
Canadian  73,959  4,330  605  4,936


Cleveland  168,123  10,454  1,280  11,735


Oklahoma  628,880  40,219  9,103  49,323


 870,962  55,003  10,988  65,994Total State


Total Region  870,962  55,003  10,988  65,994


Appendix B: Regional Population and Building Value Data
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General Description of the Region


HAZUS is a regional earthquake loss estimation model that was developed by the Federal Emergency Management Agency 
and the National Institute of Building Sciences.  The primary purpose of HAZUS is to provide a methodology and software 
application to develop earthquake losses at a regional scale.  These loss estimates would be used primarily by local, state 
and regional officials to plan and stimulate efforts to reduce risks from earthquakes and to prepare for emergency response 
and recovery.


The earthquake loss estimates provided in this report was based on a region that includes 3 county(ies) from the following 
state(s):


Oklahoma


Note:
Appendix A contains a complete listing of the counties contained in the region.


The geographical size of the region is 1,684.30 square miles and contains  278 census tracts.  There are over  344  
thousand households in the region and has a total population of 870,962 people (2000 Census Bureau data). The 
distribution of population by State and County is provided in Appendix B. 


There are an estimated 344 thousand buildings in the region with a total building replacement value (excluding contents) of 
65,994 (millions of dollars).  Approximately 99.00 % of the buildings (and 83.00% of the building value) are associated with 
residential housing.


The replacement value of the transportation and utility lifeline systems is estimated to be 5,345 and 1,538      (millions of 
dollars) , respectively.
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HAZUS estimates that there are 344 thousand  buildings in the region which have an aggregate total replacement value of 
65,994 (millions of dollars) . Appendix B provides a general distribution of the building value by State and County. 


 Building and Lifeline Inventory


Building Inventory


In terms of building construction types found in the region, wood frame construction makes up 67% of the building inventory.  
The remaining percentage is distributed between the other general building types.


Critical Facility Inventory


HAZUS breaks critical facilities into two (2) groups: essential facilities and high potential loss (HPL) facilities.  Essential 
facilities include hospitals, medical clinics, schools, fire stations, police stations and emergency operations facilities.  High 
potential loss facilities include dams, levees, military installations, nuclear power plants and hazardous material sites.


For essential facilities, there are 23 hospitals in the region with a total bed capacity of 4,131 beds.  There are 325 schools, 
35 fire stations,  37 police stations and  8 emergency operation facilities.  With respect to HPL facilities, there are 148 dams 
identified within the region.  Of these, 21 of the dams are classified as ‘high hazard’.  The inventory also includes 201 
hazardous material sites, 0 military installations and 0 nuclear power plants.


Within HAZUS, the lifeline inventory is divided between transportation and utility lifeline systems.  There are seven (7) 
transportation systems that include highways, railways, light rail, bus, ports, ferry and airports.  There are six (6) utility 
systems that include potable water, wastewater, natural gas, crude & refined oil, electric power and communications.  The 
lifeline inventory data are provided in Tables 2 and 3. 


The total value of the lifeline inventory is over  6,883.00 (millions of dollars).  This inventory includes over 728 kilometers of 
highways, 1,285 bridges, 25,684 kilometers of pipes. 


Transportation and Utility Lifeline Inventory 
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Table 2: Transportation System Lifeline Inventory


System Component
# locations/
# Segments


Replacement value
(millions of dollars)


Bridges  1,285  1,390.90 Highway


Segments  284  2,568.00 


Tunnels  0  0.00 


 3,958.90 Subtotal


Bridges  74  7.10 Railways


Facilities  6  11.60 


Segments  160  242.30 


Tunnels  0  0.00 


 261.10 Subtotal


Bridges  0  0.00 Light Rail


Facilities  0  0.00 


Segments  0  0.00 


Tunnels  0  0.00 


 0.00 Subtotal


Facilities  4  3.90 Bus


 3.90 Subtotal


Facilities  0  0.00 Ferry


 0.00 Subtotal


Facilities  0  0.00 Port


 0.00 Subtotal


Facilities  26  126.10 Airport


Runways  36  995.80 


 1,121.90 Subtotal


Total  5,345.80 
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Table 3: Utility System Lifeline inventory


System Component
# Locations /


Segments
Replacement value


(millions of dollars)


Potable Water Distribution Lines  256.80 NA


Facilities  88.90 3


Pipelines  0.00 0


Subtotal  345.80 
Waste Water Distribution Lines  154.10 NA


Facilities  948.40 16


Pipelines  0.00 0


Subtotal  1,102.50 
Natural Gas Distribution Lines  102.70 NA


Facilities  7.80 8


Pipelines  0.00 0


Subtotal  110.50 
Oil Systems Facilities  0.30 3


Pipelines  0.00 0


Subtotal  0.30 
Electrical Power Facilities  489.50 5


Subtotal  489.50 
Communication Facilities  3.60 41


Subtotal  3.60 
Total  2,052.20 
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Earthquake Scenario


HAZUS uses the following set of information to define the earthquake parameters used for the earthquake loss estimate 
provided in this report. 


Scenario Name


Latitude of Epicenter


Earthquake Magnitude


Depth (Km)


Attenuation Function


Type of Earthquake


Fault Name


Historical Epicenter ID #


Longitude of Epicenter


Probabilistic Return Period


Rupture Length (Km)


Rupture Orientation (degrees)


1811 Missouri Earthquake


Historical


NA


NA


NA


Project 2000 East


10.00


8.50


36.00


-90.00


NA


4028
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Building Damage


HAZUS estimates that about 0 thousand buildings will be at least moderately damaged. This is over 0.00 % of the total 
number of buildings in the region. There are an estimated 0 buildings that will be completely destroyed. The definition of  the 
‘damage states’ is provided in Volume 1: Chapter 5 of the HAZUS technical manual. Table 4 below summaries the expected 
damage by general occupancy for the buildings in the region. Table 5 summaries the expected damage by general building 
type. 


Building Damage


Table 4: Expected Building Damage by Occupancy


None Slight


Count (%)Count


Moderate Extensive


(%)Count


Complete


(%) Count Count (%)(%)


Agriculture  9  0  0.00 0.00 0.00 0.00 0.00  0 0 0


Commercial  3,791  0  0.00 0.00 0.00 0.00 1.10  0 0 0


Education  44  0  0.00 0.00 0.00 0.00 0.01  0 0 0


Government  222  0  0.00 0.00 0.00 0.00 0.06  0 0 0


Industrial  505  0  0.00 0.00 0.00 0.00 0.15  0 0 0


Other Residential  26,352  0  0.00 0.00 0.00 0.00 7.66  0 0 0


Religion  249  0  0.00 0.00 0.00 0.00 0.07  0 0 0


Single Family  312,989  0  0.00 0.00 0.00 0.00 90.94  0 0 0


Total  344,161  0  0  0  0


Table 5: Expected Building Damage by Building Type (All Design Levels)


Extensive


Count


Complete


(%)Count(%)Count


Moderate


(%)Count


Slight


(%)Count


None


(%)


Concrete  435  0  0  0  0  0.02  0.00  0.00  0.00  0.00


MH*  16,582  0  0  0  0  4.82  0.00  0.00  0.00  0.00


Precast  462  0  0  0  0  0.12  0.00  0.00  0.00  0.00


RM*  299  0  0  0  0  0.08  0.00  0.00  0.00  0.00


Steel  1,503  0  0  0  0  0.15  0.00  0.00  0.00  0.00


UM*  94,472  0  0  0  0  27.45  0.00  0.00  0.00  0.00


Wood  230,409  0  0  0  0  66.62  0.00  0.00  0.00  0.00


Total


*Note:
RM Reinforced Masonry
URM Unreinforced Masonry


Manufactured HousingMH


 344,161  0  0  0  0
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 Essential Facility Damage


Before the earthquake, the region had 4,131 hospital beds available for use.  On the day of the earthquake, the model 
estimates that only 4,131 hospital beds (100.00%) are available for use by patients already in the hospital and those injured 
by the earthquake.  After one week, 100.00% of the beds will be back in service.  By 30 days, 100.00% will be operational.


Table 6: Expected Damage to Essential Facilities


Total 


Damage > 50%


Least Moderate


# Facilities
 


Complete


Damage > 50%


Classification  # likely Functional 
on day 1


Hospitals  23  0  0  23 


Schools  325  0  0  325 


EOCs  8  0  0  8 


PoliceStations  37  0  0  37 


FireStations  35  0  0  35 
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 Transportation and Utility Lifeline Damage 


Table 7 provides damage estimates for the transportation system.


Table 7: Expected Damage to the Transportation Systems


Number of Locations 


Locations/ With at Least


After Day 7After Day 1


With Functionality > 50 %
Damage


With Complete
System Component


Mod. DamageSegments


Highway Segments  284  0  0  284  284


Bridges  1,285  0  0  1,285  1,285


Tunnels  0  0  0  0  0


Railways Segments  160  0  0  160  160


Bridges  74  0  0  74  74


Tunnels  0  0  0  0  0


Facilities  6  0  0  6  6


Light Rail Segments  0  0  0  0  0


Bridges  0  0  0  0  0


Tunnels  0  0  0  0  0


Facilities  0  0  0  0  0


Bus Facilities  4  0  0  4  4


Ferry Facilities  0  0  0  0  0


Port Facilities  0  0  0  0  0


Airport Facilities  26  0  0  26  26


Runways  36  0  0  36  36


Tables 8-10 provide information on the damage to the utility lifeline systems.  Table 8 provides damage to the utility system 
facilities.  Table 9 provides estimates on the number of leaks and breaks by the pipelines of the utility systems.  For electric 
power and potable water, HAZUS performs a simplified system performance analysis.  Table 10 provides a summary of the 
system performance information.


Note: Roadway segments, railroad tracks and light rail tracks are assumed to be damaged by ground failure only.  If ground 
failure maps are not provided, damage estimates to these components will not be computed.
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Table 8 : Expected Utility System Facility Damage


With at Least
with Functionality > 50 %


After Day 7After Day 1


With Complete


Damage


System


# of Locations


Moderate Damage


Total #


Potable Water  3  0  0  3  3


Waste Water  16  0  0  16  16


Natural Gas  8  0  0  8  8


Oil Systems  3  0  0  3  3


Electrical Power  5  0  0  5  5


Communication  41  0  0  41  41


Table 9 : Expected Utility System Pipeline Damage (Site Specific)


System


Breaks


Number of 


Leaks


Number of
Length (kms)


Total Pipelines


Potable Water  12,842  0  0


Waste Water  7,705  0  0


Natural Gas  5,137  0  0


Oil  0  0  0


Potable Water


Electric Power


Total # of 


Households At Day 3 At Day 7 At Day 30


Number of Households without Service


Table 10: Expected Potable Water and Electric Power System Performance


At Day 90


 344,645
 0  0  0  0  0


 0  0  0  0  0


At Day 1
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Fire Following Earthquake


Fires often occur after an earthquake.  Because of the number of fires and the lack of water to fight the fires, they can often 
burn out of control.  HAZUS uses a Monte Carlo simulation model to estimate the number of ignitions and the amount of 
burnt area.  For this scenario, the model estimates that there will be 0 ignitions that will burn about 0.00 sq. mi 0.00 % of the 
region’s total area.)  The model also estimates that the fires will displace about 0 people and burn about 0 (millions of dollars
) of building value.


Debris Generation


HAZUS estimates the amount of debris that will be generated by the earthquake.  The model breaks the debris into two 
general categories: a) Brick/Wood and b) Reinforced Concrete/Steel.  This distinction is made because of the different types 
of material handling equipment required to handle the debris. 


The model estimates that a total of 0 million tons of debris will be generated.  Of the total amount, Brick/Wood comprises 0.
00% of the total, with the remainder being Reinforced Concrete/Steel.  If the debris tonnage is converted to an estimated 
number of truckloads, it will require 0  truckloads (@25 tons/truck) to remove the debris generated by the earthquake.


Induced Earthquake Damage
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Shelter Requirement


HAZUS estimates the number of households that are expected to be displaced from their homes due to the earthquake and 
the number of displaced people that will require accommodations in temporary public shelters.  The model estimates (0 
households to be displaced due to the earthquake. Of these,  0 people (out of a total population of 870,962 will seek 
temporary shelter in public shelters.


Casualties


HAZUS estimates the number of people that will be injured and killed by the earthquake.  The casualties are broken down 
into four (4) severity levels that describe the extent of the injuries.  The levels are described as follows;


· Severity Level 1:Injuries will require medical attention but hospitalization is not needed.
· Severity Level 2:Injuries will require hospitalization but are not considered life-threatening
· Severity Level 3:Injuries will require hospitalization and can become life threatening if not 


               promptly treated.
· Severity Level 4:Victims are killed by the earthquake.


The casualty estimates are provided for three (3) times of day: 2:00 AM, 2:00 PM and 5:00 PM.  These times represent the 
periods of the day that different sectors of the community are at their peak occupancy loads.  The 2:00 AM estimate 
considers that the residential occupancy load is maximum, the 2:00 PM estimate considers that the educational, commercial 
and industrial sector loads are maximum and 5:00 PM represents peak commute time.


Table 11 provides a summary of the casualties estimated for this earthquake


Social Impact
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Table 11: Casualty Estimates


Level 4Level 3Level 2Level 1


 0Commercial  0  0  02 AM


 0Commuting  0  0  0


 0Educational  0  0  0


 0Hotels  0  0  0


 0Industrial  0  0  0


 0Other-Residential  0  0  0


 0Single Family  0  0  0


 0  0  0  0Total


 0Commercial  0  0  02 PM


 0Commuting  0  0  0


 0Educational  0  0  0


 0Hotels  0  0  0


 0Industrial  0  0  0


 0Other-Residential  0  0  0


 0Single Family  0  0  0


 0  0  0  0Total


 0Commercial  0  0  05 PM


 0Commuting  0  0  0


 0Educational  0  0  0


 0Hotels  0  0  0


 0Industrial  0  0  0


 0Other-Residential  0  0  0


 0Single Family  0  0  0


 0  0  0  0Total
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Economic Loss 


The total economic loss estimated for the earthquake is 0.00 (millions of dollars), which includes building and lifeline related 
losses based on the region's available inventory. The following three sections provide more detailed information about these 
losses.


Building-Related Losses


The building losses are broken into two categories: direct building losses and business interruption losses.  The direct 
building losses are the estimated costs to repair or replace the damage caused to the building and its contents.  The 
business interruption losses are the losses associated with inability to operate a business because of the damage sustained 
during the earthquake.  Business interruption losses also include the temporary living expenses for those people displaced 
from their homes because of the earthquake.


The total building-related losses were  0.00 (millions of dollars);  0 % of the estimated losses were related to the business 
interruption of the region.  By far, the largest loss was sustained by the residential occupancies which made up over 0 % of 
the total loss.  Table 12 below provides a summary of the losses associated with the building damage.


Table 12: Building-Related Economic Loss Estimates


(Millions of dollars)


Total OthersIndustrialCommercial
Other


Residential
Area Single  


Family
Category


Income Loses


Wage  0.00  0.00  0.00  0.00  0.00  0.00 


Capital-Related  0.00  0.00  0.00  0.00  0.00  0.00 


Rental  0.00  0.00  0.00  0.00  0.00  0.00 


Relocation  0.00  0.00  0.00  0.00  0.00  0.00 


 0.00 Subtotal  0.00  0.00  0.00  0.00  0.00 


Capital Stock Loses


Structural  0.00  0.00  0.00  0.00  0.00  0.00 


Non_Structural  0.00  0.00  0.00  0.00  0.00  0.00 


Content  0.00  0.00  0.00  0.00  0.00  0.00 


Inventory  0.00  0.00  0.00  0.00  0.00  0.00 


 0.00 Subtotal  0.00  0.00  0.00  0.00  0.00 


Total  0.00  0.00  0.00  0.00  0.00  0.00 
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Transportation and Utility Lifeline Losses


For the transportation and utility lifeline systems, HAZUS computes the direct repair cost for each component only.  There 
are no losses computed by HAZUS for business interruption due to lifeline outages. Tables 13 & 14 provide a detailed 
breakdown in the expected lifeline losses.


HAZUS estimates the long-term economic impacts to the region for 15 years after the earthquake.  The model quantifies this 
information in terms of income and employment changes within the region.  Table 15 presents the results of the region for 
the given earthquake.


Table 13: Transportation System Economic Losses


(Millions of dollars)


System Loss Ratio (%)Economic LossInventory ValueComponent


Highway Segments  2,567.99 $0.00  0.00


Bridges  1,390.95 $0.00  0.00


Tunnels  0.00 $0.00  0.00


 3958.90 Subtotal  0.00 


Railways Segments  242.28 $0.00  0.00


Bridges  7.15 $0.00  0.00


Tunnels  0.00 $0.00  0.00


Facilities  11.64 $0.00  0.00


 261.10 Subtotal  0.00 


Light Rail Segments  0.00 $0.00  0.00


Bridges  0.00 $0.00  0.00


Tunnels  0.00 $0.00  0.00


Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Bus Facilities  3.88 $0.00  0.00


 3.90 Subtotal  0.00 


Ferry Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Port Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Airport Facilities  126.11 $0.00  0.00


Runways  995.80 $0.00  0.00


 1121.90 Subtotal  0.00 


 5345.80 Total  0.00 
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Table 14: Utility System Economic Losses


(Millions of dollars) 


Component Inventory Value Economic LossSystem Loss Ratio (%)   


Potable Water  0.00 Pipelines  0.00$0.00 


 88.90 Facilities  0.00$0.00 


 256.80 Distribution Lines  0.00$0.00 


 345.76 Subtotal $0.00 


Waste Water  0.00 Pipelines  0.00$0.00 


 948.40 Facilities  0.00$0.00 


 154.10 Distribution Lines  0.00$0.00 


 1,102.49 Subtotal $0.00 


Natural Gas  0.00 Pipelines  0.00$0.00 


 7.80 Facilities  0.00$0.00 


 102.70 Distribution Lines  0.00$0.00 


 110.50 Subtotal $0.00 


Oil Systems  0.00 Pipelines  0.00$0.00 


 0.30 Facilities  0.00$0.00 


 0.27 Subtotal $0.00 


Electrical Power  489.50 Facilities  0.00$0.00 


 489.50 Subtotal $0.00 


Communication  3.60 Facilities  0.00$0.00 


 3.65 Subtotal $0.00 


Total  2,052.17 $0.00 
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Table 15. Indirect Economic Impact with outside aid
(Employment as # of people and Income in millions of $)


LOSS Total %


First Year


Employment Impact  0  0.00
Income Impact (688) -4.86


Second Year


Employment Impact  0  0.00
Income Impact (697) -4.92


Third Year


Employment Impact  0  0.00
Income Impact (697) -4.92


Fourth Year


Employment Impact  0  0.00
Income Impact (697) -4.92


Fifth Year


Employment Impact  0  0.00
Income Impact (697) -4.92


Years 6 to 15


Employment Impact  0  0.00
Income Impact (697) -4.92
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 - Canadian,OK


 - Cleveland,OK


 - Oklahoma,OK


Appendix A: County Listing for the Region
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TotalNon-ResidentialResidential


Building Value (millions of dollars)
PopulationCounty NameState


Oklahoma
Canadian  73,959  4,330  605  4,936


Cleveland  168,123  10,454  1,280  11,735


Oklahoma  628,880  40,219  9,103  49,323


 870,962  55,003  10,988  65,994Total State


Total Region  870,962  55,003  10,988  65,994


Appendix B: Regional Population and Building Value Data
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General Description of the Region


HAZUS is a regional earthquake loss estimation model that was developed by the Federal Emergency Management Agency 
and the National Institute of Building Sciences.  The primary purpose of HAZUS is to provide a methodology and software 
application to develop earthquake losses at a regional scale.  These loss estimates would be used primarily by local, state 
and regional officials to plan and stimulate efforts to reduce risks from earthquakes and to prepare for emergency response 
and recovery.


The earthquake loss estimates provided in this report was based on a region that includes 3 county(ies) from the following 
state(s):


Oklahoma


Note:
Appendix A contains a complete listing of the counties contained in the region.


The geographical size of the region is 1,684.30 square miles and contains  278 census tracts.  There are over  344  
thousand households in the region and has a total population of 870,962 people (2000 Census Bureau data). The 
distribution of population by State and County is provided in Appendix B. 


There are an estimated 344 thousand buildings in the region with a total building replacement value (excluding contents) of 
65,994 (millions of dollars).  Approximately 99.00 % of the buildings (and 83.00% of the building value) are associated with 
residential housing.


The replacement value of the transportation and utility lifeline systems is estimated to be 5,345 and 1,538      (millions of 
dollars) , respectively.
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HAZUS estimates that there are 344 thousand  buildings in the region which have an aggregate total replacement value of 
65,994 (millions of dollars) . Appendix B provides a general distribution of the building value by State and County. 


 Building and Lifeline Inventory


Building Inventory


In terms of building construction types found in the region, wood frame construction makes up 67% of the building inventory.  
The remaining percentage is distributed between the other general building types.


Critical Facility Inventory


HAZUS breaks critical facilities into two (2) groups: essential facilities and high potential loss (HPL) facilities.  Essential 
facilities include hospitals, medical clinics, schools, fire stations, police stations and emergency operations facilities.  High 
potential loss facilities include dams, levees, military installations, nuclear power plants and hazardous material sites.


For essential facilities, there are 23 hospitals in the region with a total bed capacity of 4,131 beds.  There are 325 schools, 
35 fire stations,  37 police stations and  8 emergency operation facilities.  With respect to HPL facilities, there are 148 dams 
identified within the region.  Of these, 21 of the dams are classified as ‘high hazard’.  The inventory also includes 201 
hazardous material sites, 0 military installations and 0 nuclear power plants.


Within HAZUS, the lifeline inventory is divided between transportation and utility lifeline systems.  There are seven (7) 
transportation systems that include highways, railways, light rail, bus, ports, ferry and airports.  There are six (6) utility 
systems that include potable water, wastewater, natural gas, crude & refined oil, electric power and communications.  The 
lifeline inventory data are provided in Tables 2 and 3. 


The total value of the lifeline inventory is over  6,883.00 (millions of dollars).  This inventory includes over 728 kilometers of 
highways, 1,285 bridges, 25,684 kilometers of pipes. 


Transportation and Utility Lifeline Inventory 
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Table 2: Transportation System Lifeline Inventory


System Component
# locations/
# Segments


Replacement value
(millions of dollars)


Bridges  1,285  1,390.90 Highway


Segments  284  2,568.00 


Tunnels  0  0.00 


 3,958.90 Subtotal


Bridges  74  7.10 Railways


Facilities  6  11.60 


Segments  160  242.30 


Tunnels  0  0.00 


 261.10 Subtotal


Bridges  0  0.00 Light Rail


Facilities  0  0.00 


Segments  0  0.00 


Tunnels  0  0.00 


 0.00 Subtotal


Facilities  4  3.90 Bus


 3.90 Subtotal


Facilities  0  0.00 Ferry


 0.00 Subtotal


Facilities  0  0.00 Port


 0.00 Subtotal


Facilities  26  126.10 Airport


Runways  36  995.80 


 1,121.90 Subtotal


Total  5,345.80 
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Table 3: Utility System Lifeline inventory


System Component
# Locations /


Segments
Replacement value


(millions of dollars)


Potable Water Distribution Lines  256.80 NA


Facilities  88.90 3


Pipelines  0.00 0


Subtotal  345.80 
Waste Water Distribution Lines  154.10 NA


Facilities  948.40 16


Pipelines  0.00 0


Subtotal  1,102.50 
Natural Gas Distribution Lines  102.70 NA


Facilities  7.80 8


Pipelines  0.00 0


Subtotal  110.50 
Oil Systems Facilities  0.30 3


Pipelines  0.00 0


Subtotal  0.30 
Electrical Power Facilities  489.50 5


Subtotal  489.50 
Communication Facilities  3.60 41


Subtotal  3.60 
Total  2,052.20 
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Earthquake Scenario


HAZUS uses the following set of information to define the earthquake parameters used for the earthquake loss estimate 
provided in this report. 


Scenario Name


Latitude of Epicenter


Earthquake Magnitude


Depth (Km)


Attenuation Function


Type of Earthquake


Fault Name


Historical Epicenter ID #


Longitude of Epicenter


Probabilistic Return Period


Rupture Length (Km)


Rupture Orientation (degrees)


1882 Oklahoma Earthquake


Historical


NA


NA


NA


Project 2000 East


10.00


5.50


34.00


-96.00


NA


374
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Building Damage


HAZUS estimates that about 0 thousand buildings will be at least moderately damaged. This is over 0.00 % of the total 
number of buildings in the region. There are an estimated 0 buildings that will be completely destroyed. The definition of  the 
‘damage states’ is provided in Volume 1: Chapter 5 of the HAZUS technical manual. Table 4 below summaries the expected 
damage by general occupancy for the buildings in the region. Table 5 summaries the expected damage by general building 
type. 


Building Damage


Table 4: Expected Building Damage by Occupancy


None Slight


Count (%)Count


Moderate Extensive


(%)Count


Complete


(%) Count Count (%)(%)


Agriculture  9  0  0.00 0.00 0.00 0.00 0.00  0 0 0


Commercial  3,791  0  0.00 0.00 0.00 0.00 1.10  0 0 0


Education  44  0  0.00 0.00 0.00 0.00 0.01  0 0 0


Government  222  0  0.00 0.00 0.00 0.00 0.06  0 0 0


Industrial  505  0  0.00 0.00 0.00 0.00 0.15  0 0 0


Other Residential  26,352  0  0.00 0.00 0.00 0.00 7.66  0 0 0


Religion  249  0  0.00 0.00 0.00 0.00 0.07  0 0 0


Single Family  312,989  0  0.00 0.00 0.00 0.00 90.94  0 0 0


Total  344,161  0  0  0  0


Table 5: Expected Building Damage by Building Type (All Design Levels)


Extensive


Count


Complete


(%)Count(%)Count


Moderate


(%)Count


Slight


(%)Count


None


(%)


Concrete  435  0  0  0  0  0.02  0.00  0.00  0.00  0.00


MH*  16,582  0  0  0  0  4.82  0.00  0.00  0.00  0.00


Precast  462  0  0  0  0  0.12  0.00  0.00  0.00  0.00


RM*  299  0  0  0  0  0.08  0.00  0.00  0.00  0.00


Steel  1,503  0  0  0  0  0.15  0.00  0.00  0.00  0.00


UM*  94,472  0  0  0  0  27.45  0.00  0.00  0.00  0.00


Wood  230,409  0  0  0  0  66.62  0.00  0.00  0.00  0.00


Total


*Note:
RM Reinforced Masonry
URM Unreinforced Masonry


Manufactured HousingMH


 344,161  0  0  0  0
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 Essential Facility Damage


Before the earthquake, the region had 4,131 hospital beds available for use.  On the day of the earthquake, the model 
estimates that only 4,131 hospital beds (100.00%) are available for use by patients already in the hospital and those injured 
by the earthquake.  After one week, 100.00% of the beds will be back in service.  By 30 days, 100.00% will be operational.


Table 6: Expected Damage to Essential Facilities


Total 


Damage > 50%


Least Moderate


# Facilities
 


Complete


Damage > 50%


Classification  # likely Functional 
on day 1


Hospitals  23  0  0  23 


Schools  325  0  0  325 


EOCs  8  0  0  8 


PoliceStations  37  0  0  37 


FireStations  35  0  0  35 
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 Transportation and Utility Lifeline Damage 


Table 7 provides damage estimates for the transportation system.


Table 7: Expected Damage to the Transportation Systems


Number of Locations 


Locations/ With at Least


After Day 7After Day 1


With Functionality > 50 %
Damage


With Complete
System Component


Mod. DamageSegments


Highway Segments  284  0  0  284  284


Bridges  1,285  0  0  1,285  1,285


Tunnels  0  0  0  0  0


Railways Segments  160  0  0  160  160


Bridges  74  0  0  74  74


Tunnels  0  0  0  0  0


Facilities  6  0  0  6  6


Light Rail Segments  0  0  0  0  0


Bridges  0  0  0  0  0


Tunnels  0  0  0  0  0


Facilities  0  0  0  0  0


Bus Facilities  4  0  0  4  4


Ferry Facilities  0  0  0  0  0


Port Facilities  0  0  0  0  0


Airport Facilities  26  0  0  26  26


Runways  36  0  0  36  36


Tables 8-10 provide information on the damage to the utility lifeline systems.  Table 8 provides damage to the utility system 
facilities.  Table 9 provides estimates on the number of leaks and breaks by the pipelines of the utility systems.  For electric 
power and potable water, HAZUS performs a simplified system performance analysis.  Table 10 provides a summary of the 
system performance information.


Note: Roadway segments, railroad tracks and light rail tracks are assumed to be damaged by ground failure only.  If ground 
failure maps are not provided, damage estimates to these components will not be computed.
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Table 8 : Expected Utility System Facility Damage


With at Least
with Functionality > 50 %


After Day 7After Day 1


With Complete


Damage


System


# of Locations


Moderate Damage


Total #


Potable Water  3  0  0  3  3


Waste Water  16  0  0  16  16


Natural Gas  8  0  0  8  8


Oil Systems  3  0  0  3  3


Electrical Power  5  0  0  5  5


Communication  41  0  0  41  41


Table 9 : Expected Utility System Pipeline Damage (Site Specific)


System


Breaks


Number of 


Leaks


Number of
Length (kms)


Total Pipelines


Potable Water  12,842  0  0


Waste Water  7,705  0  0


Natural Gas  5,137  0  0


Oil  0  0  0


Potable Water


Electric Power


Total # of 


Households At Day 3 At Day 7 At Day 30


Number of Households without Service


Table 10: Expected Potable Water and Electric Power System Performance


At Day 90


 344,645
 0  0  0  0  0


 0  0  0  0  0


At Day 1


Page 11 of 20Earthquake Event Summary Report







Fire Following Earthquake


Fires often occur after an earthquake.  Because of the number of fires and the lack of water to fight the fires, they can often 
burn out of control.  HAZUS uses a Monte Carlo simulation model to estimate the number of ignitions and the amount of 
burnt area.  For this scenario, the model estimates that there will be 0 ignitions that will burn about 0.00 sq. mi 0.00 % of the 
region’s total area.)  The model also estimates that the fires will displace about 0 people and burn about 0 (millions of dollars
) of building value.


Debris Generation


HAZUS estimates the amount of debris that will be generated by the earthquake.  The model breaks the debris into two 
general categories: a) Brick/Wood and b) Reinforced Concrete/Steel.  This distinction is made because of the different types 
of material handling equipment required to handle the debris. 


The model estimates that a total of 0 million tons of debris will be generated.  Of the total amount, Brick/Wood comprises 0.
00% of the total, with the remainder being Reinforced Concrete/Steel.  If the debris tonnage is converted to an estimated 
number of truckloads, it will require 0  truckloads (@25 tons/truck) to remove the debris generated by the earthquake.


Induced Earthquake Damage
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Shelter Requirement


HAZUS estimates the number of households that are expected to be displaced from their homes due to the earthquake and 
the number of displaced people that will require accommodations in temporary public shelters.  The model estimates (0 
households to be displaced due to the earthquake. Of these,  0 people (out of a total population of 870,962 will seek 
temporary shelter in public shelters.


Casualties


HAZUS estimates the number of people that will be injured and killed by the earthquake.  The casualties are broken down 
into four (4) severity levels that describe the extent of the injuries.  The levels are described as follows;


· Severity Level 1:Injuries will require medical attention but hospitalization is not needed.
· Severity Level 2:Injuries will require hospitalization but are not considered life-threatening
· Severity Level 3:Injuries will require hospitalization and can become life threatening if not 


               promptly treated.
· Severity Level 4:Victims are killed by the earthquake.


The casualty estimates are provided for three (3) times of day: 2:00 AM, 2:00 PM and 5:00 PM.  These times represent the 
periods of the day that different sectors of the community are at their peak occupancy loads.  The 2:00 AM estimate 
considers that the residential occupancy load is maximum, the 2:00 PM estimate considers that the educational, commercial 
and industrial sector loads are maximum and 5:00 PM represents peak commute time.


Table 11 provides a summary of the casualties estimated for this earthquake


Social Impact
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Table 11: Casualty Estimates


Level 4Level 3Level 2Level 1


 0Commercial  0  0  02 AM


 0Commuting  0  0  0


 0Educational  0  0  0


 0Hotels  0  0  0


 0Industrial  0  0  0


 0Other-Residential  0  0  0


 0Single Family  0  0  0


 0  0  0  0Total


 0Commercial  0  0  02 PM


 0Commuting  0  0  0


 0Educational  0  0  0


 0Hotels  0  0  0


 0Industrial  0  0  0


 0Other-Residential  0  0  0


 0Single Family  0  0  0


 0  0  0  0Total


 0Commercial  0  0  05 PM


 0Commuting  0  0  0


 0Educational  0  0  0


 0Hotels  0  0  0


 0Industrial  0  0  0


 0Other-Residential  0  0  0


 0Single Family  0  0  0


 0  0  0  0Total
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Economic Loss 


The total economic loss estimated for the earthquake is 0.02 (millions of dollars), which includes building and lifeline related 
losses based on the region's available inventory. The following three sections provide more detailed information about these 
losses.


Building-Related Losses


The building losses are broken into two categories: direct building losses and business interruption losses.  The direct 
building losses are the estimated costs to repair or replace the damage caused to the building and its contents.  The 
business interruption losses are the losses associated with inability to operate a business because of the damage sustained 
during the earthquake.  Business interruption losses also include the temporary living expenses for those people displaced 
from their homes because of the earthquake.


The total building-related losses were  0.00 (millions of dollars);  0 % of the estimated losses were related to the business 
interruption of the region.  By far, the largest loss was sustained by the residential occupancies which made up over 0 % of 
the total loss.  Table 12 below provides a summary of the losses associated with the building damage.


Table 12: Building-Related Economic Loss Estimates


(Millions of dollars)


Total OthersIndustrialCommercial
Other


Residential
Area Single  


Family
Category


Income Loses


Wage  0.00  0.00  0.00  0.00  0.00  0.00 


Capital-Related  0.00  0.00  0.00  0.00  0.00  0.00 


Rental  0.00  0.00  0.00  0.00  0.00  0.00 


Relocation  0.00  0.00  0.00  0.00  0.00  0.00 


 0.00 Subtotal  0.00  0.00  0.00  0.00  0.00 


Capital Stock Loses


Structural  0.00  0.00  0.00  0.00  0.00  0.00 


Non_Structural  0.00  0.00  0.00  0.00  0.00  0.00 


Content  0.00  0.00  0.00  0.00  0.00  0.00 


Inventory  0.00  0.00  0.00  0.00  0.00  0.00 


 0.00 Subtotal  0.00  0.00  0.00  0.00  0.00 


Total  0.00  0.00  0.00  0.00  0.00  0.00 
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Transportation and Utility Lifeline Losses


For the transportation and utility lifeline systems, HAZUS computes the direct repair cost for each component only.  There 
are no losses computed by HAZUS for business interruption due to lifeline outages. Tables 13 & 14 provide a detailed 
breakdown in the expected lifeline losses.


HAZUS estimates the long-term economic impacts to the region for 15 years after the earthquake.  The model quantifies this 
information in terms of income and employment changes within the region.  Table 15 presents the results of the region for 
the given earthquake.


Table 13: Transportation System Economic Losses


(Millions of dollars)


System Loss Ratio (%)Economic LossInventory ValueComponent


Highway Segments  2,567.99 $0.00  0.00


Bridges  1,390.95 $0.00  0.00


Tunnels  0.00 $0.00  0.00


 3958.90 Subtotal  0.00 


Railways Segments  242.28 $0.00  0.00


Bridges  7.15 $0.00  0.00


Tunnels  0.00 $0.00  0.00


Facilities  11.64 $0.00  0.00


 261.10 Subtotal  0.00 


Light Rail Segments  0.00 $0.00  0.00


Bridges  0.00 $0.00  0.00


Tunnels  0.00 $0.00  0.00


Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Bus Facilities  3.88 $0.00  0.01


 3.90 Subtotal  0.00 


Ferry Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Port Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Airport Facilities  126.11 $0.01  0.01


Runways  995.80 $0.00  0.00


 1121.90 Subtotal  0.00 


 5345.80 Total  0.00 
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Table 14: Utility System Economic Losses


(Millions of dollars) 


Component Inventory Value Economic LossSystem Loss Ratio (%)   


Potable Water  0.00 Pipelines  0.00$0.00 


 88.90 Facilities  0.00$0.00 


 256.80 Distribution Lines  0.00$0.00 


 345.76 Subtotal $0.00 


Waste Water  0.00 Pipelines  0.00$0.00 


 948.40 Facilities  0.00$0.00 


 154.10 Distribution Lines  0.00$0.00 


 1,102.49 Subtotal $0.00 


Natural Gas  0.00 Pipelines  0.00$0.00 


 7.80 Facilities  0.00$0.00 


 102.70 Distribution Lines  0.00$0.00 


 110.50 Subtotal $0.00 


Oil Systems  0.00 Pipelines  0.00$0.00 


 0.30 Facilities  0.00$0.00 


 0.27 Subtotal $0.00 


Electrical Power  489.50 Facilities  0.00$0.00 


 489.50 Subtotal $0.00 


Communication  3.60 Facilities  0.00$0.00 


 3.65 Subtotal $0.00 


Total  2,052.17 $0.01 
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Table 15. Indirect Economic Impact with outside aid
(Employment as # of people and Income in millions of $)


LOSS Total %


First Year


Employment Impact  0  0.00
Income Impact (688) -4.86


Second Year


Employment Impact  0  0.00
Income Impact (697) -4.92


Third Year


Employment Impact  0  0.00
Income Impact (697) -4.92


Fourth Year


Employment Impact  0  0.00
Income Impact (697) -4.92


Fifth Year


Employment Impact  0  0.00
Income Impact (697) -4.92


Years 6 to 15


Employment Impact  0  0.00
Income Impact (697) -4.92


Page 18 of 20Earthquake Event Summary Report







 - Canadian,OK


 - Cleveland,OK


 - Oklahoma,OK


Appendix A: County Listing for the Region
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TotalNon-ResidentialResidential


Building Value (millions of dollars)
PopulationCounty NameState


Oklahoma
Canadian  73,959  4,330  605  4,936


Cleveland  168,123  10,454  1,280  11,735


Oklahoma  628,880  40,219  9,103  49,323


 870,962  55,003  10,988  65,994Total State


Total Region  870,962  55,003  10,988  65,994


Appendix B: Regional Population and Building Value Data
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HAZUS-MH: Earthquake Event Report


Region Name:


Earthquake Scenario:


Print Date:  


Disclaimer:
The estimates of social and economic impacts contained in this report were produced using HAZUS loss estimation methodology software which is based on 
current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, there may be significant 
differences between the modeled results contained in this report and the actual social and economic losses following a specific earthquake. These results 
can be improved by using enhanced inventory, geotechnical, and observed ground motion data.
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General Description of the Region


HAZUS is a regional earthquake loss estimation model that was developed by the Federal Emergency Management Agency 
and the National Institute of Building Sciences.  The primary purpose of HAZUS is to provide a methodology and software 
application to develop earthquake losses at a regional scale.  These loss estimates would be used primarily by local, state 
and regional officials to plan and stimulate efforts to reduce risks from earthquakes and to prepare for emergency response 
and recovery.


The earthquake loss estimates provided in this report was based on a region that includes 3 county(ies) from the following 
state(s):


Oklahoma


Note:
Appendix A contains a complete listing of the counties contained in the region.


The geographical size of the region is 1,684.30 square miles and contains  278 census tracts.  There are over  344  
thousand households in the region and has a total population of 870,962 people (2000 Census Bureau data). The 
distribution of population by State and County is provided in Appendix B. 


There are an estimated 344 thousand buildings in the region with a total building replacement value (excluding contents) of 
65,994 (millions of dollars).  Approximately 99.00 % of the buildings (and 83.00% of the building value) are associated with 
residential housing.


The replacement value of the transportation and utility lifeline systems is estimated to be 5,345 and 1,538      (millions of 
dollars) , respectively.
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65,994 (millions of dollars).  Approximately 99.00 % of the buildings (and 83.00% of the building value) are associated with 
residential housing.
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HAZUS estimates that there are 344 thousand  buildings in the region which have an aggregate total replacement value of 
65,994 (millions of dollars) . Appendix B provides a general distribution of the building value by State and County. 


 Building and Lifeline Inventory


Building Inventory


In terms of building construction types found in the region, wood frame construction makes up 67% of the building inventory.  
The remaining percentage is distributed between the other general building types.


Critical Facility Inventory


HAZUS breaks critical facilities into two (2) groups: essential facilities and high potential loss (HPL) facilities.  Essential 
facilities include hospitals, medical clinics, schools, fire stations, police stations and emergency operations facilities.  High 
potential loss facilities include dams, levees, military installations, nuclear power plants and hazardous material sites.


For essential facilities, there are 23 hospitals in the region with a total bed capacity of 4,131 beds.  There are 325 schools, 
35 fire stations,  37 police stations and  8 emergency operation facilities.  With respect to HPL facilities, there are 148 dams 
identified within the region.  Of these, 21 of the dams are classified as ‘high hazard’.  The inventory also includes 201 
hazardous material sites, 0 military installations and 0 nuclear power plants.


Within HAZUS, the lifeline inventory is divided between transportation and utility lifeline systems.  There are seven (7) 
transportation systems that include highways, railways, light rail, bus, ports, ferry and airports.  There are six (6) utility 
systems that include potable water, wastewater, natural gas, crude & refined oil, electric power and communications.  The 
lifeline inventory data are provided in Tables 2 and 3. 


The total value of the lifeline inventory is over  6,883.00 (millions of dollars).  This inventory includes over 728 kilometers of 
highways, 1,285 bridges, 25,684 kilometers of pipes. 


Transportation and Utility Lifeline Inventory 
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Table 2: Transportation System Lifeline Inventory


System Component
# locations/
# Segments


Replacement value
(millions of dollars)


Bridges  1,285  1,390.90 Highway


Segments  284  2,568.00 


Tunnels  0  0.00 


 3,958.90 Subtotal


Bridges  74  7.10 Railways


Facilities  6  11.60 


Segments  160  242.30 


Tunnels  0  0.00 


 261.10 Subtotal


Bridges  0  0.00 Light Rail


Facilities  0  0.00 


Segments  0  0.00 


Tunnels  0  0.00 


 0.00 Subtotal


Facilities  4  3.90 Bus


 3.90 Subtotal


Facilities  0  0.00 Ferry


 0.00 Subtotal


Facilities  0  0.00 Port


 0.00 Subtotal


Facilities  26  126.10 Airport


Runways  36  995.80 


 1,121.90 Subtotal


Total  5,345.80 


Page 5 of 20Earthquake Event Summary Report







Table 3: Utility System Lifeline inventory


System Component
# Locations /


Segments
Replacement value


(millions of dollars)


Potable Water Distribution Lines  256.80 NA


Facilities  88.90 3


Pipelines  0.00 0


Subtotal  345.80 
Waste Water Distribution Lines  154.10 NA


Facilities  948.40 16


Pipelines  0.00 0


Subtotal  1,102.50 
Natural Gas Distribution Lines  102.70 NA


Facilities  7.80 8


Pipelines  0.00 0


Subtotal  110.50 
Oil Systems Facilities  0.30 3


Pipelines  0.00 0


Subtotal  0.30 
Electrical Power Facilities  489.50 5


Subtotal  489.50 
Communication Facilities  3.60 41


Subtotal  3.60 
Total  2,052.20 
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Earthquake Scenario


HAZUS uses the following set of information to define the earthquake parameters used for the earthquake loss estimate 
provided in this report. 


Scenario Name


Latitude of Epicenter


Earthquake Magnitude


Depth (Km)


Attenuation Function


Type of Earthquake


Fault Name


Historical Epicenter ID #


Longitude of Epicenter


Probabilistic Return Period


Rupture Length (Km)


Rupture Orientation (degrees)


Arbitrary Event Meers Epicenter 7.0


Arbitrary


NA


NA


NA


Project 2000 East


10.00


7.00


34.80


-98.50


NA


NA
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Building Damage


HAZUS estimates that about 20,490 thousand buildings will be at least moderately damaged. This is over 6.00 % of the total 
number of buildings in the region. There are an estimated 462 buildings that will be completely destroyed. The definition of  
the ‘damage states’ is provided in Volume 1: Chapter 5 of the HAZUS technical manual. Table 4 below summaries the 
expected damage by general occupancy for the buildings in the region. Table 5 summaries the expected damage by general 
building type. 


Building Damage


Table 4: Expected Building Damage by Occupancy


None Slight


Count (%)Count


Moderate Extensive


(%)Count


Complete


(%) Count Count (%)(%)


Agriculture  6  2  0.01 0.01 0.01 0.00 0.00  0 0 1


Commercial  2,658  638  1.91 2.97 2.32 1.56 0.94  9 97 390


Education  31  7  0.03 0.03 0.03 0.02 0.01  0 1 5


Government  159  36  0.13 0.12 0.14 0.09 0.06  1 4 23


Industrial  337  82  0.27 0.56 0.39 0.20 0.12  1 18 66


Other Residential  17,885  4,494  7.85 15.17 20.53 11.00 6.32  36 494 3,443


Religion  186  35  0.14 0.17 0.13 0.09 0.07  1 5 21


Single Family  261,541  35,573  89.67 80.96 76.46 87.05 92.48  414 2,635 12,825


Total  282,803  40,867  16,774  3,255  462


Table 5: Expected Building Damage by Building Type (All Design Levels)


Extensive


Count


Complete


(%)Count(%)Count


Moderate


(%)Count


Slight


(%)Count


None


(%)


Concrete  312  10  10  2  0  0.01  0.02  0.06  0.05  0.05


MH*  9,720  3387  3,039  411  25  3.44  8.29  18.12  12.62  5.36


Precast  330  51  51  17  0  0.11  0.12  0.30  0.53  0.11


RM*  236  28  25  6  0  0.08  0.07  0.15  0.20  0.02


Steel  965  90  114  46  2  0.09  0.22  0.68  1.43  0.43


UM*  66,465  15536  9,547  2,494  430  23.50  38.02  56.92  76.61  93.07


Wood  204,775  21331  3,786  253  2  72.11  52.20  22.57  7.76  0.52


Total


*Note:
RM Reinforced Masonry
URM Unreinforced Masonry


Manufactured HousingMH


 282,803  40,867  16,774  3,255  462
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 Essential Facility Damage


Before the earthquake, the region had 4,131 hospital beds available for use.  On the day of the earthquake, the model 
estimates that only 3,356 hospital beds (81.00%) are available for use by patients already in the hospital and those injured 
by the earthquake.  After one week, 93.00% of the beds will be back in service.  By 30 days, 99.00% will be operational.


Table 6: Expected Damage to Essential Facilities


Total 


Damage > 50%


Least Moderate


# Facilities
 


Complete


Damage > 50%


Classification  # likely Functional 
on day 1


Hospitals  23  0  0  23 


Schools  325  0  0  325 


EOCs  8  0  0  8 


PoliceStations  37  0  0  37 


FireStations  35  0  0  35 
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 Transportation and Utility Lifeline Damage 


Table 7 provides damage estimates for the transportation system.


Table 7: Expected Damage to the Transportation Systems


Number of Locations 


Locations/ With at Least


After Day 7After Day 1


With Functionality > 50 %
Damage


With Complete
System Component


Mod. DamageSegments


Highway Segments  284  0  0  284  284


Bridges  1,285  0  0  1,285  1,285


Tunnels  0  0  0  0  0


Railways Segments  160  0  0  160  160


Bridges  74  0  0  74  74


Tunnels  0  0  0  0  0


Facilities  6  0  0  6  6


Light Rail Segments  0  0  0  0  0


Bridges  0  0  0  0  0


Tunnels  0  0  0  0  0


Facilities  0  0  0  0  0


Bus Facilities  4  0  0  4  4


Ferry Facilities  0  0  0  0  0


Port Facilities  0  0  0  0  0


Airport Facilities  26  0  0  26  26


Runways  36  0  0  36  36


Tables 8-10 provide information on the damage to the utility lifeline systems.  Table 8 provides damage to the utility system 
facilities.  Table 9 provides estimates on the number of leaks and breaks by the pipelines of the utility systems.  For electric 
power and potable water, HAZUS performs a simplified system performance analysis.  Table 10 provides a summary of the 
system performance information.


Note: Roadway segments, railroad tracks and light rail tracks are assumed to be damaged by ground failure only.  If ground 
failure maps are not provided, damage estimates to these components will not be computed.
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Table 8 : Expected Utility System Facility Damage


With at Least
with Functionality > 50 %


After Day 7After Day 1


With Complete


Damage


System


# of Locations


Moderate Damage


Total #


Potable Water  3  0  0  3  3


Waste Water  16  0  0  16  16


Natural Gas  8  0  0  8  8


Oil Systems  3  0  0  3  3


Electrical Power  5  0  0  5  5


Communication  41  0  0  41  41


Table 9 : Expected Utility System Pipeline Damage (Site Specific)


System


Breaks


Number of 


Leaks


Number of
Length (kms)


Total Pipelines


Potable Water  12,842  357  89


Waste Water  7,705  283  71


Natural Gas  5,137  302  76


Oil  0  0  0


Potable Water


Electric Power


Total # of 


Households At Day 3 At Day 7 At Day 30


Number of Households without Service


Table 10: Expected Potable Water and Electric Power System Performance


At Day 90


 344,645
 0  0  0  0  0


 0  0  0  0  0


At Day 1
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Fire Following Earthquake


Fires often occur after an earthquake.  Because of the number of fires and the lack of water to fight the fires, they can often 
burn out of control.  HAZUS uses a Monte Carlo simulation model to estimate the number of ignitions and the amount of 
burnt area.  For this scenario, the model estimates that there will be 16 ignitions that will burn about 0.14 sq. mi 0.01 % of 
the region’s total area.)  The model also estimates that the fires will displace about 256 people and burn about 20 (millions 
of dollars) of building value.


Debris Generation


HAZUS estimates the amount of debris that will be generated by the earthquake.  The model breaks the debris into two 
general categories: a) Brick/Wood and b) Reinforced Concrete/Steel.  This distinction is made because of the different types 
of material handling equipment required to handle the debris. 


The model estimates that a total of 0 million tons of debris will be generated.  Of the total amount, Brick/Wood comprises 66.
00% of the total, with the remainder being Reinforced Concrete/Steel.  If the debris tonnage is converted to an estimated 
number of truckloads, it will require 0  truckloads (@25 tons/truck) to remove the debris generated by the earthquake.


Induced Earthquake Damage
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Shelter Requirement


HAZUS estimates the number of households that are expected to be displaced from their homes due to the earthquake and 
the number of displaced people that will require accommodations in temporary public shelters.  The model estimates (989 
households to be displaced due to the earthquake. Of these,  263 people (out of a total population of 870,962 will seek 
temporary shelter in public shelters.


Casualties


HAZUS estimates the number of people that will be injured and killed by the earthquake.  The casualties are broken down 
into four (4) severity levels that describe the extent of the injuries.  The levels are described as follows;


· Severity Level 1:Injuries will require medical attention but hospitalization is not needed.
· Severity Level 2:Injuries will require hospitalization but are not considered life-threatening
· Severity Level 3:Injuries will require hospitalization and can become life threatening if not 


               promptly treated.
· Severity Level 4:Victims are killed by the earthquake.


The casualty estimates are provided for three (3) times of day: 2:00 AM, 2:00 PM and 5:00 PM.  These times represent the 
periods of the day that different sectors of the community are at their peak occupancy loads.  The 2:00 AM estimate 
considers that the residential occupancy load is maximum, the 2:00 PM estimate considers that the educational, commercial 
and industrial sector loads are maximum and 5:00 PM represents peak commute time.


Table 11 provides a summary of the casualties estimated for this earthquake


Social Impact
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Table 11: Casualty Estimates


Level 4Level 3Level 2Level 1


 4Commercial  1  0  02 AM


 0Commuting  0  0  0


 0Educational  0  0  0


 3Hotels  1  0  0


 4Industrial  1  0  0


 83Other-Residential  12  1  2


 337Single Family  57  6  12


 431  71  8  15Total


 235Commercial  37  3  62 PM


 0Commuting  0  0  0


 42Educational  8  1  2


 1Hotels  0  0  0


 32Industrial  5  0  1


 15Other-Residential  2  0  0


 65Single Family  11  1  2


 390  63  6  12Total


 177Commercial  28  3  55 PM


 1Commuting  1  2  0


 7Educational  1  0  0


 1Hotels  0  0  0


 20Industrial  3  0  0


 32Other-Residential  5  0  1


 134Single Family  23  3  5


 373  62  8  12Total
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Economic Loss 


The total economic loss estimated for the earthquake is 1,167.58 (millions of dollars), which includes building and lifeline 
related losses based on the region's available inventory. The following three sections provide more detailed information 
about these losses.


Building-Related Losses


The building losses are broken into two categories: direct building losses and business interruption losses.  The direct 
building losses are the estimated costs to repair or replace the damage caused to the building and its contents.  The 
business interruption losses are the losses associated with inability to operate a business because of the damage sustained 
during the earthquake.  Business interruption losses also include the temporary living expenses for those people displaced 
from their homes because of the earthquake.


The total building-related losses were  1,113.76 (millions of dollars);  15 % of the estimated losses were related to the 
business interruption of the region.  By far, the largest loss was sustained by the residential occupancies which made up over 
66 % of the total loss.  Table 12 below provides a summary of the losses associated with the building damage.


Table 12: Building-Related Economic Loss Estimates


(Millions of dollars)


Total OthersIndustrialCommercial
Other


Residential
Area Single  


Family
Category


Income Loses


Wage  0.00  52.97  1.98  2.21  58.89  1.72 


Capital-Related  0.00  42.23  1.29  0.60  44.85  0.73 


Rental  23.66  23.54  0.76  1.00  62.27  13.29 


Relocation  3.04  1.89  0.10  0.33  5.96  0.61 


 26.71 Subtotal  16.36  120.63  4.14  4.14  171.97 


Capital Stock Loses


Structural  127.88  48.76  9.62  6.75  215.58  22.58 


Non_Structural  339.52  88.84  18.90  15.68  546.63  83.69 


Content  93.63  42.87  12.13  7.49  175.34  19.22 


Inventory  0.00  1.54  2.62  0.07  4.23  0.00 


 561.03 Subtotal  125.49  182.01  43.28  29.98  941.79 


Total  587.73  141.84  302.64  47.42  34.13  1,113.76 
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Transportation and Utility Lifeline Losses


For the transportation and utility lifeline systems, HAZUS computes the direct repair cost for each component only.  There 
are no losses computed by HAZUS for business interruption due to lifeline outages. Tables 13 & 14 provide a detailed 
breakdown in the expected lifeline losses.


HAZUS estimates the long-term economic impacts to the region for 15 years after the earthquake.  The model quantifies this 
information in terms of income and employment changes within the region.  Table 15 presents the results of the region for 
the given earthquake.


Table 13: Transportation System Economic Losses


(Millions of dollars)


System Loss Ratio (%)Economic LossInventory ValueComponent


Highway Segments  2,567.99 $0.00  0.00


Bridges  1,390.95 $5.48  0.39


Tunnels  0.00 $0.00  0.00


 3958.90 Subtotal  5.50 


Railways Segments  242.28 $0.00  0.00


Bridges  7.15 $0.00  0.01


Tunnels  0.00 $0.00  0.00


Facilities  11.64 $0.58  4.98


 261.10 Subtotal  0.60 


Light Rail Segments  0.00 $0.00  0.00


Bridges  0.00 $0.00  0.00


Tunnels  0.00 $0.00  0.00


Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Bus Facilities  3.88 $0.28  7.14


 3.90 Subtotal  0.30 


Ferry Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Port Facilities  0.00 $0.00  0.00


 0.00 Subtotal  0.00 


Airport Facilities  126.11 $8.52  6.76


Runways  995.80 $0.00  0.00


 1121.90 Subtotal  8.50 


 5345.80 Total  14.90 
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Table 14: Utility System Economic Losses


(Millions of dollars) 


Component Inventory Value Economic LossSystem Loss Ratio (%)   


Potable Water  0.00 Pipelines  0.00$0.00 


 88.90 Facilities  1.67$1.49 


 256.80 Distribution Lines  1.25$3.22 


 345.76 Subtotal $4.70 


Waste Water  0.00 Pipelines  0.00$0.00 


 948.40 Facilities  2.09$19.87 


 154.10 Distribution Lines  1.65$2.54 


 1,102.49 Subtotal $22.41 


Natural Gas  0.00 Pipelines  0.00$0.00 


 7.80 Facilities  1.88$0.15 


 102.70 Distribution Lines  2.65$2.72 


 110.50 Subtotal $2.86 


Oil Systems  0.00 Pipelines  0.00$0.00 


 0.30 Facilities  1.87$0.01 


 0.27 Subtotal $0.01 


Electrical Power  489.50 Facilities  1.82$8.90 


 489.50 Subtotal $8.90 


Communication  3.60 Facilities  2.00$0.07 


 3.65 Subtotal $0.07 


Total  2,052.17 $38.96 
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Table 15. Indirect Economic Impact with outside aid
(Employment as # of people and Income in millions of $)


LOSS Total %


First Year


Employment Impact  3,472  1.17
Income Impact (686) -4.84


Second Year


Employment Impact  1,531  0.52
Income Impact (718) -5.07


Third Year


Employment Impact  34  0.01
Income Impact (731) -5.16


Fourth Year


Employment Impact  0  0.00
Income Impact (733) -5.17


Fifth Year


Employment Impact  0  0.00
Income Impact (733) -5.17


Years 6 to 15


Employment Impact  0  0.00
Income Impact (733) -5.17
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 - Canadian,OK


 - Cleveland,OK


 - Oklahoma,OK


Appendix A: County Listing for the Region
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TotalNon-ResidentialResidential


Building Value (millions of dollars)
PopulationCounty NameState


Oklahoma
Canadian  73,959  4,330  605  4,936


Cleveland  168,123  10,454  1,280  11,735


Oklahoma  628,880  40,219  9,103  49,323


 870,962  55,003  10,988  65,994Total State


Total Region  870,962  55,003  10,988  65,994


Appendix B: Regional Population and Building Value Data
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APPENDIX B - Particpation Documentation 


 


A G E N D A  
O k l a h o m a  C i t y  H a z a r d  M i t i g a t i o n  P l a n  


Date & Time:  Thursday, March 24, 2011 at 10:00 am 


Location:   420 W. Main, 10th Floor Conference Room 


   Oklahoma City, OK 


Type:   Hazard Mitigation Committee 


 


1. Call to Order 


2. Introduce members of Planning Team 


3. Introduce members of the Hazard Mitigation Committee 


4. Presentation: Hazard Mitigation Planning 


5. Committee Member Questionnaire 


6. Schedule of Meeting Dates 


7. Date of Next Meeting and Work Assignments 


8. Adjourn 
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PROJECT WRITTEN BY 


MC-0438 OKC Hazard Mitigation Plan Update Diane Abernathy 


PROJECT NUMBER FILE NUMBER DATE WRITTEN 


4051003601 P:\OKC\CIV\4051003601_OKC_Hzd_Plan\00_GNRL\20_MM 03/25/2011 


 


Subject: Hazard Mitigation Committee – Meeting #1 


Date:  03/24/2011 


Time:  10:00 PM 


Location: City of OKC, 10th Floor Conference Room  


 


Planning Team Members Present: 


Franklin Barnes, OKC Emergency Management Diane Abernathy, SAIC 
Jim Lewellyn, OKC Public Works Tom Kuntz, SAIC 
Jason Knight, OKCPD  
JC Reiss, OKC Public Works  


 


Hazard Planning Committee Members Present: 


Jason Constable, AT&T  
Rick Thagard, Cox Communications 
James DeHaven, Integris Health 
Richard Smith, OG&E 
Jim Thrash, OKC Airports 
Catherine English, OKC Animal Welfare 
Rodney Pesch, OKC Animal Welfare 
Michelle Nichols, OKC COTPA 
Boyd Fulton, OKC Council Support 
Bruce Stokke, OKC Development Center 
Franklin Barnes, OKC Emergency Management 
Dean Findley, OKC Fire Department 
Clint Greenwood, OKC Fire Department 
Peter A. Pickett, OKC General Services 
Schad Meldrum, OKC Information Technology 
Pam Henry, OKC Mayor's Committee on Disability Concerns 
Catherine Waide, OKC Parks 
Joshua Ryan, OKC PINO 


Paul Ryckbost, OKC Planning 
Jason Knight, OKC Police Dept 
Adhir Agrawal, OKC Public Works 
JC Reiss, OKC Public Works 
Jim Lewellyn, OKC Public Works 
Mike DeGiacomo, OKC Public Works 
Paul Bronson, OKC Public Works 
John Thomas, OKC Risk Management 
Raymond Melton, OKC Storm Water Quality 
Allen McDonald, OKC Utilities 
Jim Linn, OKC Utilities 
Blaine Bolding, Oklahoma City County Health Dept 
Brenda Hoefar, Oklahoma One-Call System 
Steve Powell, ONG 
Diane Abernathy, SAIC 
Tom Kuntz, SAIC 
Blair Schoeb, United Way 
Sherman Carthen, Wildwood Hills Height Neighborhood 


 


Frank began the meeting by having all present introduce themselves.  Frank then provided the 


Committee some background on hazard mitigation planning, provided an overview of the existing OKC 


Hazard Mitigation Plan (HMP), and explained that the goal is to update that HMP by November 2011. 
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Diane and Tom then handed out the Committee questionnaire, consisting of three parts.  Part 1 


identifies and prioritizes hazards, Part 2 provides information regarding the Committee member, and 


Part 3 requests the implementation status of the 85 mitigation measures in the existing HMP.  It was 


requested that the Committee complete Part I before leaving the meeting.  Tom will e-mail Parts II and II 


to them, for completion and submittal electronically. 


Diane then provided a tentative project schedule, and reviewed the tasks remaining to complete update 


of the HMP. 


The meeting was adjourned, with 29 completed questionnaire Part 1’s being received.  
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City of Oklahoma City All Hazard Mitigation Plan Update 


Public Workshop #1 


Location: Will Rogers Garden Exhibition Center, 3400 NW 36th Street, OKC, OK. 


Date:  Wednesday, April 6, 2011 6:00 PM 
Attendees: 


Cathy Tuton Heartland Council of 
the Blind 


cathytuton@yahoo.com 370-4304 


David Carroll  MPNA   942-0209 


J. Paul Gragg MPNA pgragg64@cox.net 947-1363 


Franklin Barnes OKC EM franklin.barnes@ckc.gov 6058981 


Dean Findley OKC FD dean.findley@okc.gov  


Diane Abernathy SAIC jeanna.d.abernathy@saic.com 701-3167 


Tom Kuntz SAIC  thomas.m.kuntz@saic.com 242-6260 


 


OKC Emergency Manager, Franklin Barnes, provided an overview of the Hazard Mitigation Planning 
Process.  Following his presentation the audience was asked to identify the types of hazards and issues 
that were of greatest concern to them.  The following is a chronological order of the issues discussed 
and does not represent an order of importance.  


Concerns/Issues 


1.  Communication/coordination between various city/county/ and state agencies during a disaster 
event? 


a. Concern over interoperability of emergency communications systems. 
b. Have improvements been made since the 1999 tornado? 


2. Utility Disruption  
a. Consider regulations to require utilities to be buried in new developments 
b. Consider allocating of more resources toward direct burial of existing overhead utility 


lines. 
3. Hazardous Material Transport –  


a. Potential hazard as a result of ordnance transport from McAlister ammunition plant and 
transport of radioactive waste material 


b. Designate Hazardous Material Transport Routes – local governments presently lack 
statutory authority to do so. 


c. Require notification by transport company  
4. Pipeline rupture 


a. Concern about maintenance and inspections 
b. Pipelines under DOT an OCC jurisdiction 


5. Emergency Evacuations 
a. Concern that persons with disabilities not be separated from their service animals in an 


emergency or evacuation. 



mailto:cathytuton@yahoo.com
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b.  Concern that 1st responders know when a home contains a handicapped person or 
service animal.  This information could be added to 911 call information.  


6. Other questions/discussion. 
a. Has OKC considered an auxiliary police force to assist in emergencies? 
b. Suggest that notice of next public meeting be provided to neighborhood alliances 


earlier, such that a notice can be placed in the alliances’ monthly newsletters, e.g., in 
late May or early June for the 7/25/11 meeting. 
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City of Oklahoma City 


Hazard Mitigation Committee Meeting 


April 27, 2011 


 
Subject: Hazard Mitigation Committee – Meeting #2 


Date:  04/27/2011 


Time:  10:00 AM 


Location: 420 W. Main, Basement Conference Room  


 


Hazard Mitigation Committee Members Present: 


See  Attached Sign- in Sheet  


 


Welcome and Introductions 


Frank Barnes began the meeting with introductions and a review of the meeting agenda and objectives 


of the meeting.  The stated meeting objectives were to review the revised Plan Update Goals as 


recommended by the Planning Committee and to identify mitigation actions needed to achieve the 


identified Plan Hazard Mitigation and Preparedness Questionaire  


Hazard Identification – Review Survey Results 


Tom Kuntz reviewed the results of the Hazard Mitigation and Preparedness Questionaire completed by 


the Committee.  A copy of the analysis was handed out to the committee members.   


Goal Identification 


Frank Barnes then provided an overview of the 2006 Plan Goals, which consists of 14 general goals and 


65 goals specific to the 12 hazards addressed in the Plan.  By contrast, the State of Oklahoma HMP 


consists of four main goals.  The Planning Team recommended revising the Plan Update to be more 


closely aligned with the goals contained in the State Plan and suggested the following five goals:  


1. Reduce loss of life and protect public health and safety.   
2. Minimize damage to property including critical facilities. 
3. Protect critical infrastructure and key resources. 
4. Maintain or restore the capacity of the environment’s natural functions to reduce the impacts of 


hazards. 
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5. Increase community preparedness for disasters. 


After discussion, it was the consensus of the Committee to revise the proposed 2011 Hazard Mitigation 


Plan Goals as follows: 


1. Reduce loss of life and protect public health and safety. 
2. Minimize damage to property including critical facilities, infrastructure and key resources. 
3. Maintain or restore the capacity of the natural environment. 
4. Increase community preparedness for natural disasters.  


 


Hazard Mitigation Action Identification 


Following identification of the Hazard Mitigation Plan goals, Frank Barnes led a discussion of how 


mitigation actions are used in the plan to identify and establish policies, programs and projects which 


will reduce the risk of loss of life and property from a hazard event. The STAPLEE criteria for evaluating 


alternative mitigation actions were also reviewed.  Following this discussion the Committee was divided 


into four groups.  Each group was assigned a goal and asked to identify mitigation actions for that goal.  


The results of the small group discussions are identified on the attached worksheets. 


Adjournment 


Following the Small Group discussions the HMC meeting concluded with an overview of the remaining 


steps in the planning process and future meetings. 
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City of Oklahoma City 


Hazard Mitigation Committee Meeting 


July 25, 2011 


 
Subject: Hazard Mitigation Committee – Meeting #3 


Date:  07/25/2011 


Time:  2:00 pm 


Location: 420 W. Main, 10th Floor Conference Room  


Hazard Mitigation Committee Members Present: 


See  Attached Sign- in Sheet  


 


Welcome and Introductions 


Frank Barnes began the meeting with introductions and a review of the meeting agenda and objectives 


of the meeting.  Frank Barnes reviewed the Hazard Mitigation planning process and plan update 


accomplishments to date.  The stated meeting objectives were to review and finalize the Hazard 


Mitigation Action Plan to include the City’s Mitigation Strategy, Mitigation Goals and Hazard Mitigation 


Actions for 2011.   


City’s Mitigation Strategy 


Frank Barnes reviewed the City’s Mitigation Strategy that was developed at the April 27th meeting.  The 
Committee concurred with it and no further changes were made. 


City’s Mitigation Goals 


Frank Barnes reviewed the City’s Mitigation Goals that were developed at the April 27th meeting.  The 
Committee concurred with them and no further changes were made. 
 


Hazard Mitigation Action Identification 
 
SAIC staff led a review and discussion of the mitigation actions that had been developed for the updated 


plan.  HMC members provided input and edits to the mitigation actions which were recorded by SAIC 


staff.  HMC members also provided input on the lead City department and supporting City departments 


for each hazard mitigation action.  The STAPLEE criteria were used to evaluate the mitigation actions.  
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Adjournment 


Following the discussions the HMC meeting concluded with an overview of the remaining steps in the 


planning process and the next meeting date and time.  The HMC members were asked to provide input 


on the status and progress of accomplishing 2006 Hazard Mitigation Actions. 
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Oklahoma City Hazard Mitigation Plan Update 


Hazard Mitigation Committee Meeting #3 


Monday, July 25, 2011 


Sign-in Roster 


 


Initial Name Agency Telephone Email 


  Jason Constable AT&T 291-5855 jc2457@att.com 


 Rick Thagard Cox Communications 600-6324 rick.thagard@cox.com 


 James DeHaven Integris Health 795-2644 james.dehaven@integrisok.com 


 Richard Smith OG&E 553-8361 smithrh@oge.com 


Present Jim Thrash OKC Airports 680-3287 jim.thrash@okc.gov 


 Catherine English OKC Animal Welfare 297-3088 catherine.english@okc.gov 


Present Rodney Pesch OKC Animal Welfare 297-3104 rodney.pesch@okc.gov 


 Michelle Nichols OKC COTPA 297-2548 michelle.nichols@okc.gov 


Present Boyd Fulton OKC Council Support 297-2402 boyd.fulton@okc.gov 


 Bruce Stokke 
OKC Development 
Center 


297-2381 bruce.stokke@okc.gov 


Present Franklin Barnes 
OKC Emergency 
Management 


605-8981 franklin.barnes@okc.gov 


Present Dean Findley OKC Fire   dean.findley@okc.gov 


 Clint Greenwood OKC Fire Department 557-6980 clint.greenwood@okc.gov 


Present Peter A. Pickett OKC General Services 297-2850 peter.pickett@okc.gov 


Present Gibson, Ralph 
OKC Information 
Technology 


316-4146 ralph.gibson@okc.gov  


 Schad Meldrum 
OKC Information 
Technology 


297-2816 schad.meldrum@okc.gov 


 Pam Henry 
OKC Mayor's 
Committee on Disability 
Concerns 


773-0684 pam.henry@sbcglobal.net 


Present Catherine Waide OKC Parks 297-2220 catherine.waide@okc.gov 


Present Paul Ryckbost OKC Planning 297-2110 paul.ryckbost@okc.gov 


Present Jason Knight OKC Police Dept 605-8980 jason.knight@okc.gov 


Present Adhir Agrawal OKC Public Works 297-3126 adhir.agrawal@okc.gov 



mailto:jc2457@att.com

mailto:rick.thagard@cox.com

mailto:james.dehaven@integrisok.com

mailto:smithrh@oge.com

mailto:jim.thrash@okc.gov
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mailto:franklin.barnes@okc.gov
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Initial Name Agency Telephone Email 


Present JC Reiss OKC Public Works 297-2047 jcreiss@okc.gov 


Present Jim Lewellyn OKC Public Works 297-2830 jim.lewellyn@okc.gov 


 Mike DeGiacomo OKC Public Works 682-7029 mike.degiacomo@okc.gov 


Present Paul Bronson OKC Public Works 297-2123 paul.bronson@okc.gov 


Present John Thomas OKC Risk Management 297-2193 john.thomas@okc.gov 


Present Raymond Melton 
OKC Storm Water 
Quality 


297-2179 raymond.melton@okc.gov 


Present Allen McDonald OKC Utilities 297-2278 allen.mcdonald@okc.gov 


Present Jim Linn OKC Utilities 749-3092 jim.linn@okc.gov 


Present Blaine Bolding 
Oklahoma City County 
Health Dept 


419-4044 blaine_bolding@occhd.org 


 Brenda Hoefar 
Oklahoma One-Call 
System 


202-5163 bhoefar@callokie.com 


 Steve Powell ONG 551-6903 spowell@ong.com 


 Diane Abernathy SAIC 701-3167 jeanna.d.abernathy@saic.com 


Present Tom Kuntz SAIC 242-6260 thomas.m.kuntz@saic.com 


 Blair Schoeb United Way 523-3532 b.schoeb@unitedwayokc.org 


Present Sherman Carthen 
Wildwood Hills Height 
Neighborhood 


848-2192  


Present Joshua Ryan OKC PINO 297-2890 joshua.ryan@okc.gov 


Present Courtney Ring SAIC 
713-253-
9683 


Courtney.s.ring@saic.com 


Present Lanita Lloyd SAIC 
801-599-
8179 


Lanita.a.lloyd@saic.com  
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Oklahoma City Hazard Mitigation Plan Update 


Hazard Mitigation Public Workshop #2 


Monday, July 25, 2011 


Sign-in Roster 


 


Name Signature Agency Telephone Email 


Tom Kuntz  SAIC 405-242-2660 Thomas.m.kuntz@saic.com 


Albert  N. Janco   405-848-1991 jancoa@asme.org 


Jeanie Ruedy  
Cleveland 
Neighborhood 


627-2480 jrokc@cox.net 


Rena Guay   615-2700 peace.arena@gmail.com 


Fannie Bates   642-3527 fannie_bates@yahoo.com 


Lee Casey  CoFD Fire Corps 226-4461 Casey620@skclebal.net 


Kevin Gant   405-659-4404  


Bob Waldrop  Citizen 200-8155 bwaldrop@cox.net 


Glenda 
Galebach 


  528-2204 gglenda@aol.com 


Linda Moore  
Heartland Council of 
the Blind 


  


Robert Moore  
Heartland Council of 
the Blind 


 Rm1947@swbell.net 


Sandi Webster  
Heartland Council of 


the Blind 
 Sandi.webster@cox.net 


Nedra Ruth  
Heartland Council of 


the Blind 
  


Barbara 


Roberts 
 


Wildwood Cashion 


Park Estate 
427-6662 


1724 NE 56th St., OKC, OK, 


73111 


Cathy Tuton  
Heartland Council of 


the Blind 
370-4304 cathytuton@yahoo.com 
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Oklahoma City Hazard Mitigation Plan 


Public Workshop #2 Notes 


Monday, July 25, 2011 


The Oklahoma City Emergency Manager Franklin Barnes, began the 6:00 p.m. meeting at the Police and 


Fire Training Center, Fire Classroom “A”,  with introductions of the Oklahoma City staff, Scientific 


Applications International Corporation (SAIC) consultants (hired by City), and residents in attendance. 


He then provided an overview of the Hazard Mitigation Plan, including activities and current status. 


Emergency Manager Barnes then turned the meeting over to Courtney Ring (SAIC) to present the 


actions for each goal and objective selected by the Hazard Mitigation Committee.  


Following are comments and recommendations from those in attendance: 


Tornadoes 


Objective 1.1 Reduce loss of life and personal injuries during tornado events through 


construction of storm shelters. 


 Several residents spoke in favor of requiring storm shelters for new construction and 


community safe rooms in public buildings such as the Community Center. 


 Use stronger language—instead of “encourage” use “require”. 


 OKC is recognized as City with most tornadoes and should set the example for 


preparedness throughout the nation and world. 


 “Require” schools, churches, etc. to build/add safe rooms. Response from Frank Barnes: 


City currently has no jurisdiction to require schools to provide safe rooms.  Some schools 


built or rebuilt with MAPS 3 funds do have multi-purpose safe rooms.  


 Recommendation for the city to inspect buildings, determine which are safe for use as 


storm shelters, develop computerized lists and/or maps to find them,  signs that identify 


them, directional signs to locate them,  and make them available to the public.  


Response from Emergency Manager Frank Barnes:  There are no known structures built 


above ground in OKC to FEMA standards 320 and 321 (considered near absolute 


protection from a tornado) to withstand an EF4/EF5 tornado.  Few have basements as 


most are slab on grade structures. 


 Build the new Convention Center to specs for use as storm shelter. 


 


Residents also had questions about Oklahoma City’s 911 Center being above ground. 


Answered by Emergency Manager Barnes, it was built to FEMA standards to withstand 


EF4/EF5 tornado. 
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Objective #1.2:  Improve Oklahoma City’s capability to minimize damage to property, 


including critical facilities, infrastructure, and key resources due to natural hazards involving 


tornadoes.  


Recommendations to inventory and purchase needed generators. Informed by Emergency 


Manager Barnes that currently the State will only provide hazard mitigation grants of up to 


$40,000 toward generators, and most facilities require larger generators. 


Objective #1.3:  Improve Oklahoma capability to increase community preparedness for 


natural hazards involving tornadoes.  


 Consider sounding warning sirens in specific threatened areas as opposed to throughout 


the City.  


 Sirens should be capable of a spoken message. Emergency Manager Frank Barnes 


replied that some of the sirens in the City are capable of providing a verbal message, but 


not all sirens have the capability. 


 Work closer with TV and Cable companies for collaborated alerts.  


 Offer NOAA weather radios to vulnerable populations and low income households.  


 Extend Wi-Fi on buses so riders can be notified of severe weather. 


High Winds 


Objective #2.1:  Improve Oklahoma City’s capability to reduce loss of life and protect public 


health and safety due to natural hazards involving high winds.  


 Oklahoma Gas & Electric (OG&E) and Oklahoma Electric Cooperative (OEC) already have 


responsibility of trimming trees away from power lines.  Franks Barnes responded that 


OG&E participated in the planning process; they identified these actions as things they 


already do; and this is included in the plan to continue what they are already doing. 


 Objective #2.2:  Improve Oklahoma City’s capability to minimize damage to property, 


including critical facilities, infrastructure, and key resources due to natural hazards 


involving high winds.  


 Public would like to be aware of structural changes and improvements for residences. 


Objective #2.3:  Improve Oklahoma City’s capability to increase community preparedness for 


natural disasters involving high winds 


 ICC Building codes changed for new homes effective today (July 25). 
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Thunderstorms, Lightning, Hail 


Goal #3:  Reduce the loss of life and damage to property and the environment caused by 


thunderstorms, lightning, and hail in Oklahoma City. 


Plans for public facilities are needed. While resident was at event during a severe thunderstorm 


involving lightning and hail, the event was called off, and participants were told to leave (forced 


to go out into the storm). Steps should be taken to avoid this. 


Winter Storms 


Objective #4.1:  Improve Oklahoma City’s capability to reduce loss of life and protect public 


health and safety due to natural hazards involving winter storms.  


 Significant snow accumulation on Grand east of Hefner and would like to see snow 


fence (short-term) landscaping (long-term).  


 Use warning sirens for severe storm events. 


 Prepare for climate change as severe storm events will be more frequent. 


 No provisions for passengers at Will Rogers’s terminal. 


 Individual responsibility for being prepared for emergency events.  Provide more 


information on what citizen can do such as home improvements, energy conservation 


measures, and emergency food.  


 Review past disasters for planning, but also review risks for future events. 


 Questions regarding responsibilities of mass care/congregate shelters.  Emergency 


Manager Barnes replied the City does not open congregate care shelters per se, nut 


relies upon private non-profit organizations (United Way, American Red Cross, Salvation 


Army, etc) to provide this function as they are the experts and maintain the resources 


such as staff, trained volunteers and equipment. 


 Advertise mitigation efforts of residents and better educate on options (Example of 


meeting attendee who upgraded home insulation to mitigate severe winter weather). 


 Consider promoting disaster preparedness on September 13th, National Night Out. 


 Consider unique mitigation planning regarding apartment buildings. 


 Hotel and motels raised rates during previous winter storms.  (Prohibited by State law.)  


Floods 


Goal #5:  Reduce the loss of life and damage to property and the environment caused by 


floods (including flash floods) in Oklahoma City. 


 Inundation maps need to be updated. 
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 Much information can be found on okc.gov (such as information about storm drains).  One 


participant said she can never find anything on the city’s website.  Another participant said he 


finds everything he is looking for on the city’s website albeit sometimes a few things are hard to 


locate. 


 Inform public about opportunity to purchase insurance, including flood insurance. One resident 


stated that if you file claims, you may lose insurance on home. 


 Recommendation to encourage comprehensive insurance covering flood and earthquake. 


Extreme Heat 


Goal #6:  Reduce the loss of life and damage to property and the environment caused by 


extreme heat in Oklahoma City. 


 Questions about why City does not have vulnerable population’s registry.   Emergency Manager 


Barnes answered: 


 The City will reach out to private non-profit organizations that already maintain 


information on their clients.  This is the recommendation of many disability advocates 


and service providers who have spoken at conferences.  


 A registry is a challenge to maintain and can quickly be out of date. 


 City does have an individual residential storm shelter registry to assist first responders 


during search and rescue operations after a tornado impacts a neighborhood. 


 OG&E maintains a registry of persons who need priority for electric power restoration 


because they have medical assistive equipment, a disability or are elderly, but it is a 


confidential registry. 


 No laws regarding landlords providing air-conditioning/heat to vulnerable populations. 


Drought 


Goal #7:  Reduce the loss of life and damage to property and the environment caused by 


drought in Oklahoma City. 


 Emphasize water preservation through Public Information and Marketing campaign. 


 Campaign needs to be enhanced as a huge waste of water exists. 


Wildfires 


Goal #8:  Reduce the loss of life and damage to property and the environment caused by 


wildfires in Oklahoma City. 


 Minimizing foliage around facilities is a good prevention method. 


 Remember to educate on winds with regards to fires. 
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Hazardous Materials 


 There is heightened concern regarding chlorine and anhydrous ammonia. 


Other comments/questions: 


Data recovery and continuity of operation plans were discussed by residents, including questions about 


whether the City has a plan to protect records and archives.  Reply by Emergency Manager Barnes:   


Each department has its own plan to protect its records/archives. Most have a Continuity of Operations 


Plans which covers this. 


No definite date on completion of Hazard Mitigation Plan but hope to have a final draft by September.  


One of the participants gave a letter from a Norman resident requesting a public education program and 


notification system regarding public storm shelter sites in Oklahoma City. 
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Oklahoma Hazard Mitigation Committee Meeting 


August 31, 2011 


Emergency Manager, Frank Barnes, welcomed members and gave an overview of the status of the 


Hazard Mitigation Plan (HMP). He shared that the current Oklahoma City HMP expires November 2011, 


and the goal is to submit the HMP to the City Council in September and to the State of Oklahoma during 


October. It is imperative to have a current, approved HMP for eligibility to apply for any hazard 


mitigation funds should a disaster occur. A current plan will further allow the City to seek funding for the 


shelter rebate program by the end of the year.  


Frank Barnes provided a synopsis of the HMP’s formatted sections and chapters, work accomplished, 


and outstanding tasks, including the need for members to volunteer and quickly review the hazard 


chapters and return comments by September 9.  Some of the changes that have been added to the HMP 


include action items whereby verbs were changed from “encouraging” actions and replaced with 


“requiring”.  Frank Barnes then introduced Lisa Danner with Scientific Application International 


Corporation (SAIC) to facilitate the meeting. 


Ms. Danner presented each separate chapter of the HMP to obtain changes and input from members. 


She identified volunteers to review each HMP hazard chapter (natural, human-caused, and 


technological). Those who volunteered will receive a guide to assist them in the chapter reviews. Ms. 


Lanita Lloyd, SAIC, also assisted Ms. Danner covering the mitigation goals and strategy, and an 


examination of the 2006 goals and accomplishments and the 2011 action items.  Members actively 


discussed and provided input and updates for inclusion into the HMP. 


Members were requested to review the HMP draft, especially any language written in red; the hazard 


chapters, especially by those who volunteered as reviewers; the goals and action items from 2006 and 


2011; and the final chapters for any input.  All information should be sent to Frank Barnes, Oklahoma 


City Emergency Management no later than September 9 by close of business. 


The attendance sheet is attached. The high attendance of members is commended as many of those 


attending, including Frank Barnes, were also engaged in the coordination and support of the wildfires. 
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 10/14/11 


                                                                             Contact:  Kristy Yager,  297-2550/863-


2831 


                                                                                                               Kristy.yager@


okc.gov 


 


Suggestions sought on hazard mitigation plan   


Oklahoma City residents and neighboring communities of the Oklahoma City area 


can review a draft of the City’s hazard mitigation plan by logging on to 


www.okc.gov.   


Comments should be submitted to okcem@okc.gov or in writing by October 


28.  Letters can be mailed to Oklahoma City Emergency Management, 701 


Colcord Dr, OKC, OK 73102. 


This is the last opportunity to provide input on the plan before it gets submitted to 


the state and federal government for approval.     


The hazard mitigation plan, which is updated every five years, is designed to save 


lives and reduce property damage through long term planning and careful 


preparation.    


Call 605- 8981for more information. 


 


# # # 


Follow us: 


www.okc.gov/engage 


www.twitter.com/cityofokc 


www.facebook.com/cityofokc 


 



mailto:Kristy.yager@okc.gov

mailto:Kristy.yager@okc.gov

http://www.okc.gov/

mailto:okcem@okc.gov

http://www.okc.gov/engage

http://www.twitter.com/cityofokc

http://www.facebook.com/cityofokc
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APPENDIX C - Hazard Identification HMC Worksheets for 2011 


Hazard Mitigation and Preparedness Questionnaire Results  


Part 1.  Hazard Identification  


Question 1 and 2.  Hazard Mitigation Committee memebrs were provided a list of potential hazards 


and asked to express their level of concern for each hazard both as an employee and as a resident.   The 


responses were tabulated and the results  are shown in Figure 1.    


Figure 3 - Level of Concern as Employee and as a Resident (Compilation of Scores by Hazard) 


 


Responses were scaled as follows: 


Extremely Concerned = 4  
Very Concerned  = 3 
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Concerned  = 2 
Somewhat Concerned = 1 
Not Concerned   = 0 


Table 2:  Level of Concern (Employee) as a Percentage of Total Responses 


Type of Hazard 
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Tornadoes  55% 21% 24% 0% 0% 


Winter Storms 38% 28% 31% 3% 0% 


Utility Interruption  24% 38% 31% 7% 0% 


Terrorism  17% 34% 28% 17% 3% 


High Winds 14% 24% 41% 17% 3% 


Wildfires  14% 24% 28% 31% 3% 


Infectious Pandemic 10% 24% 38% 28% 0% 


Urban Fires 10% 14% 38% 34% 3% 


Flood 7% 34% 41% 14% 3% 


Hail Storms 7% 31% 45% 14% 3% 


Biological Agents  7% 21% 21% 38% 14% 


Pipeline Accidents 7% 21% 21% 45% 7% 


Chemical Agents 7% 17% 21% 45% 10% 


Dam Failures 7% 3% 17% 41% 31% 


Lightning 3% 28% 34% 28% 7% 


Agricultural Terrorism 3% 17% 14% 45% 21% 


Levee Failure 3% 10% 7% 24% 55% 


Expansive Soils 3% 3% 0% 34% 59% 


Hazardous Mat’l Storage  0% 24% 31% 34% 10% 


Cyber Terrorism  0% 21% 34% 38% 7% 


Hazardous Mat’l Transport (Rail) 0% 21% 21% 52% 7% 


Extreme Heat 0% 17% 28% 38% 17% 


Methamphetamine Labs 0% 17% 28% 31% 24% 


Radiological Event  0% 17% 28% 34% 21% 


Hazardous Mat’l Transport (Road) 0% 14% 34% 45% 7% 


Drought  0% 14% 17% 48% 21% 


Civil Disturbance 0% 7% 24% 52% 17% 
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Type of Hazard 
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Earthquakes 0% 0% 34% 28% 38% 


 


Table 3:  Hazards of Greatest Concern 


Rank Type of Hazard 
% of Respondents Extremely 


Concerned or Very Concerned 


1 Tornadoes  76% 


2 Winter Storms 66% 


3 Utility Interruption  62% 


4 Terrorism  52% 


5 High Winds 38% 


6 Wildfires  38% 


7 Infectious Pandemic 34% 


8 Urban Fires 24% 


9 Flood 41% 


10 Hail Storms 38% 


 


Table 4: Hazards of Least Concern 


Rank Type of Hazard 


% of Respondents Unconcerned or 
only Somewhat Concerned  


19 Hazardous Mat’l Storage  45% 


20 Cyber Terrorism  45% 


21 Hazardous Mat’l Transport (Rail) 59% 


22 Extreme Heat 55% 


23 Methamphetamine Labs 55% 


24 Radiological Event  55% 


25 Hazardous Mat’l Transport (Road) 52% 


26 Drought  69% 
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Rank Type of Hazard 


% of Respondents Unconcerned or 
only Somewhat Concerned  


27 Civil Disturbance 69% 


28 Earthquakes 66% 


 


Question 3.  The Committee was presented a number of planning goals and asked to indicate the 


level of importance of each goal.  The responses were scaled as follows: 


Very Important  = 2 
Somewhat Important = 1 
Neutral   = 0 
Not Very Important = -1 


Figure 4:  Goal Identification and Ranking 
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Average of Protecting critical
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Average of Preventing development
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Average of Protecting natural
environment


Average of Protecting historical and
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Average of Promoting cooperation
among public agencies, citizens,
nonprofit organizations and
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Average of Protecting and reducing
damage to utilities


Average of Strengthening
emergency services (police, fire,
ambulance)
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Protection of Critical Facilities ranked highest in importance followed by protecting utilities while 


protecting natural and cultural resources were ranked least in importance. 


Question 4.   The Committee was presented a sample of city –wide strategies to reduce the 


community’s hazard risk and asked if they agreed or disagreed with the strategy.  The responses were 


scored as: 


Agree  = 1 
Neutral  = 0 
Disagree = -1 


Figure 5:  Community-wide Strategies to Reduce Risck - Level of Support 


 


Strategies to protect the economy and school from the risk of disaster ranked highest with least support 


for using tax dollars to purchase development rights to land that is subject to natural hazards. 
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Average of Willingness to make home more disaster
resistant


Average of Support disaster preparedness of schools.


Average of Support steps to safeguard local economy
following a disaster event.
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1 Executive	Summary	


1.1 Introduction	
The Oklahoma City Drainage Criteria Manual  (DCM) provides a detailed explanation of  the ordinance 


requirements,  the development  approval processes  and policies,  and  engineering design  criteria  and 


standards  for  any  Storm  Sewer  and  Floodplain  Improvements  within  the  City  of  Oklahoma  City 


Corporate limits.  This manual will be referenced as the DCM throughout this document.  Every attempt 


has  been made  to  include  all  of  drainage  improvement  requirements  for  any  type  of  development 


within Oklahoma City, however Developer and his or her agent’ are responsible to comply with drainage 


improvement requirements.   


1.2 Manual	Organization	
The  DCM  contains  explanation  and  elaboration  of  planning,  design,  permitting,  construction,  and 


maintenance  information  included  in the Municipal Code and policies.  It presents detailed procedures 


for H&H  (Hydrological and Hydraulic) analysis, submittals and  review of design,  requirements  for pre‐ 


and post‐construction storm water pollution prevention, and requirements for the short and long term 


maintenance and operation of drainage facilities.  The DCM is a comprehensive and systematic excerpt 


from the several references for creating a single document that explains complete life cycle of a private 


and public development project submitted for the City’s review and approval. The life cycle of a project 


begins with application for a building permit or filing a preliminary plat for a development and ends with 


expiration of maintenance of bond for projects with public facility. The end of the life cycle for privately 


maintained projects  is achieved upon  final construction  inspection of  the constructed  facilities.   After 


the expiration of maintenance bond  the public  facilities enter  an  asset phase  that  includes plans  for 


maintenance, repair, and eventual replacement. The owners of private facilities are required to provide 


maintenance,  repair, and  replacement as necessary as per  the  requirements of  the Chapter 2 of  this 


document.   


The  second chapter of  the DCM provides  references  to existing ordinances governing  construction of 


storm water drainage systems such as Subdivision Regulations, Soil Disturbing Activities Ordinance, and 


Water  Resources  Ordinance.  A  description  of  different  categories  of  development  based  on  the 


subdivision  regulation  is  presented  in  the  following  chapter.  Chapter  3  also  contains  the  types  of 


development and their review and approval by the Public Works Department.  Minimum requirements 


for each  type of development are  listed with  references  to  the other  chapters describing design and 


approval of various components of a storm sewer system.  Chapter 4 describes the City accepted rainfall 


data  and  runoff  calculation methods  for  calculation  of  design  discharges. Hydraulic  design  of  Street 


Drainage,  Inlets,  and  Closed  Storm  Sewers  are  presented  in  Chapter  5.    H&H  Design  of  Bridge  and 


Culverts are detailed  in Chapter 6.   Chapters 7 and 8 contain design of open channels and detention 


pond  respectively.  Chapter  9  outlines  the  requirements  for  the  development within  FEMA  designed 


floodplain or SHFA.  Chapter 10 describes structural controls for post construction storm water pollution 


control  requirements  for meeting NPDES  requirements.   Chapter  11 describes  consideration  for  Low 


Impact  Development  (LID)  in  sizing  storm  water  conveyance  system.    Appendix  A  has  plan  review 
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checklists  for  all  the  infrastructure  improvement  for  different  types  of  development  described  in 


Chapter 3.   


1.3 Intended	Readers	
The DCM  assumes  that  the user has  a basic  knowledge of  the Oklahoma City Development Process, 


hydrology,  hydraulics,  and  basic  storm water management  concepts.  It  lays  out  the  life‐cycle  of  the 


storm  water  system  design  and  review  for  the  usual  types  of  development  within  the  City.  This 


document is not an all‐inclusive reference for the storm water systems design. It assumes the following:  


The user shall have a background which is similar to a Civil Engineering degree or closely related field.  


A. The user shall have familiarity and experience with calculations of storm runoff peaks.  


B. The user shall be familiar and experienced with the techniques of estimating flood hydrographs 


using the synthetic hydrograph methods. 


C. The user  is  familiar with and experience with enced  in applying hydraulic  concepts  for  storm 


sewer and culvert design.  


D. The  user  shall  consult  a  licensed  professional  engineer  for  interpreting  all  the  concepts 


presented in this document. 


1.4 Professional	Certifications	
The engineer must certify that the preliminary and final drainage reports were prepared by him/her or 


under their direct supervision in accordance with the provisions of the DCM and in accordance with Title 


59 O.S.,  Section  475.15  of  the Oklahoma  State  Statutes.  The  responsibilities  of  the  City,  developer, 


property owner and engineer with regards to storm water management are detailed in Chapter 2 of the 


DCM. 


1.5 Disclaimer	
This DCM sets forth the procedures and the minimum requirements to obtain permits and work orders 


to create, install or construct facilities and improvements affecting or relating to storm water. 


Neither this DCM nor this process provides any engineering analysis, determination or advice as to the 


adequacy  of  any  submitted  application,  submission  or  plan.  The  Developer  or  property  owner  and 


his/her Engineering Consultant Engineer  are  solely  responsible  for  the design,  function,  construction, 


and maintenance  of  any  facility  or  improvement  undertaken  by  the  Developer  or  property  owner. 


Neither  the City nor  its engineers, employees, agents,  representatives  represent or warranty  through 


this  DCM  or  process  the  adequacy  or  fitness  of  any  facilities  or  improvements  for  any  purpose. 


Additionally, neither  this DCM nor  this procedure creates any  third party beneficiary or any beneficial 


relationship or partnership with any Developer, property owner or Consultant Engineer. Developers and 


property  owners  are  solely  responsible  for  their  actions  and  those  of  their  agents  and  are  solely 


responsible to design, create, install and construct such facilities and improvements as are necessary to 


protect their lives and property and to not adversely affect the lives and properties of others. 
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2 Introduction	and	Regulatory	Basis	


2.1 Purpose	and	Scope	
The  purpose  of  the  Oklahoma  City  Drainage  Criteria  manual  (DCM)  is  to  provide  guidance  and 


requirements necessary  for property owners, developers,  consultants,  and  industrial  and  commercial 


operators to select, design, and maintain drainage and flood control facilities to comply with Oklahoma 


City requirements and procedures. The ultimate goal is to protect the public health, safety and welfare, 


and minimize adverse impacts to the environment and public and private property.  


Presented in this DCM are the City’s minimum design and technical criteria for the analysis and design of 


storm drainage facilities; however use of higher standards and innovative approach is encouraged. New 


development or substantial improvement projects, construction or grading projects, demolition, or any 


disturbance of existing ground surface shall comply with the minimum design standards included in the 


DCM. Hereinafter, such projects are referred to as “Developments.” The projects submitted for review 


under the provisions of the Oklahoma City Ordinances and Regulations must provide adequate analysis 


and  design  of  drainage  systems  for  both  water  quantity  and  water  quality  during  and  following 


construction in accordance with the DCM.  


2.2 Applicability	of	Provisions	and	Authority	
The provisions of the DCM shall apply to all land within the incorporated areas of the City of Oklahoma 


City,  including any public or private  lands.  It also apply  to all  facilities  constructed on Oklahoma City 


Rights‐of‐Way  (ROW), easements dedicated  for public use, and  to all privately owned and maintained 


drainage  facilities,  including,  but  not  limited  to;  detention  facilities,  storm  sewers,  inlets, manholes, 


culverts, swales, and channels;  unless otherwise approved by the City Engineer. 


2.3 Subdivision	Regulations	and	Building	Permit	Processes	
Compliance with  the  following development processes and  the DCM  typically  requires a developer  to 


hire  a  licensed professional  engineer  in  the  State of Oklahoma. Additionally  the  engineer’s  company 


submitting a plan  for  the City’s  review shall have a valid and current CA  (Certificate of Authorization) 


from the State Board of Registration for Engineers and Land Surveyors. 


There  are  four main  processes  available  for  beginning  a  development  in  the  City.  The  application  a 


development can be either submitted at the Development Services or the Planning Department of the 


City.    A  developer/applicant  may  choose  to  start  these  by  filing  for  a  Deed  Approval,  a  Minor 


Subdivision, a Major Subdivision or a Rural Subdivision as described  in Section 3.3.1 of the subdivision 


regulations  (Oklahoma  City,  2005).    The  Planning Department  accepts  application  for  these  types  of 


development.    


Figure 2.1  illustrates conceptual steps a development must  follow  for  the construction of private and 


public  storm water drainage  system(s)  to comply with Section 5.5 of  the Subdivision Regulations,  the 


Drainage Ordinance, the DCM, and other relevant ordinances and documents.  
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A developer can also begin a development by submitting an application for a building permit based on 


legal description  to  the Development  Services Department.    Figure  2.2  illustrates  conceptual  steps  a 


development must  follow  for approval of plans and construction of private and public of storm water 


drainage system to comply with Section 5.5 of the DCM. 
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Figure 2‐1: Conceptual Steps for Engineering Review of a Subdivision Storm Water 
Drainage Improvement


 


 


Step 1


Applicant


•Preliminary Application for a development


•Deed Approval/Lot Split, Minor Subdvisions, Major Subdivisions, or Rural Subdivions


• If necessary hire an engineering consultant to prepare application and required documents


Step 2


Planning


•Evaluate application


•Distribute the application for Techincal Evaluations 


Step 3


PublicWorks


•Technical Review


•Compliance with the Drainage Ordinance , Drainage Criteria Manual (DCM), and Section 5.5 of the Subdivison 
Regulations


Step 4


Planning


•Receive TEs (Technical Evaluations) for Preliminary Application 


• Communicate with the Applicant


Step 5


Applicant


•If required/necessary hire an engineering consultant to meet the TE requirements.


Step 6 Planning 
Public Works


•Review Storm Sewer System Plans


•Not Accepted ‐ Send Back to Step 5


•Accepted‐ Issue Work Order to applicant's contractor for Contruction of Storm  Sewer Systems.


• Upon Completion of the Improvements‐Final Acceptance by the City


Step 7


Planning


•Public Works Review of Final Plat


•Acceptance of Final Plat by the Planning Commision and  the  City Council


Step 8 


Public Works


•Issue Subdivision Clearance Letter by setting  mimimum finished floor elevations for development.
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Figure 2‐2: Conceptual Steps for Engineering Review of a Single Lot Commercial 
Development Building Permit Based on a Legal Description 


   


 


 


Step 1


Applicant


•Apply for a "Building Permit"  


• If necessary hire an engineering consultant to prepare the application and required documents


Step 2


Development 
Services


•Evaluate application


•Distribute Building Permit Plans for comments from Technical Review


Step 3


PublicWorks


• Public Works ‐ Technical Review


•Compliance with the Drainage Ordinance, Drainage Criteria Manual (DCM), and Section 5.5 of  the Subdivison 
Regulations


Step 4


Development 
Services


•Receive  comments from Technical Review


• Communicate with the Applicant


Step 5


Applicant


•If required/necessary hire an engineering consultant to comply with comments from Technical Review


•OR


•Revise the plans based on comments from Step 6


Step 6 


Public Works


•Review Storm Sewer System Plans which may include Detention Plan, Flood Study, and Storm Sewer Plan


•Not Accepted ‐ Send Back to Step 5


•No Improvements required go to Step 7


•Approved ‐ Issue Work Order to applicant's contractor for Contruction of Storm  Sewer Systems.


• Upon Completion of the Improvements‐Final Acceptance by the City


Step 7 


Public Works


•Set finished floors for the development adjacent to a flooding sources and release the building permit







Chapter	2:	Introduction	 Oklahoma	City	Drainage	Criteria	Manual	 Page	2‐5	
 


2.4 Development	Related	City	Regulations	and	Ordinances	
Every  proposed  development  within  the  City  that  alters  existing  ground  and/or  existing  drainage 


patterns is subject to the requirements of the Chapter 16 ‐ Drainage Ordinance (Oklahoma City, 2009), 


Chapter  48‐Soil Disturbing  Activity,  and  Chapter  57‐Water  Resources    ordinance  requirements.    The 


Subdivision  Regulations  (Oklahoma  City,  2005)  also  provide  requirements  for  the  land  use  and 


development process including provisions for storm water drainage system. The development shall also 


comply with all other Oklahoma City Ordinances, and the state and federal regulations.  


2.5 Plan	Development	Check	Lists	
Appendix  A  has  development  check  lists  for  preparation  of  engineering  design  plans  for  public  and 


private  improvements. They contain best practices used by Oklahoma City Engineering staff  to review 


public and private development plans. These  lists are used as guides for ensuring compliance with the 


Subdivision  Regulations,  Drainage  Ordinance,  DCM,  and  other  relevant  ordinance  such  as  the  Soil 


Disturbance  Activity  ordinance,  and  Water  Resources  ordinance.  Nevertheless  the  developer  is 


responsible  for  compliance with  local,  state,  and  federal  laws  and  regulations,  and  application  and 


compliance with best engineering practices.  


2.6 The	Standard	Design	Details	and	the	Standard	Specifications	


2.6.1 General  


The Oklahoma City Standard Design Details and  the Standard Specifications  for Construction of Public 


Improvements are two documents created to ensure quality and consistency in design and construction 


of public improvements.  Construction of any part of a storm sewer system in public rights of way shall 


comply with  the construction details and  the standard specifications.   A private storm water drainage 


system must also meet the performance criteria specified in these documents. 


2.6.2 The Oklahoma City Standard Design Details 


The  Oklahoma  City  Standard  Design  Details  must  be  used  in  all  public  improvement  projects  for 


dedication  to  the  City.    These  documents may  be  used  for  the  design  and  construction  of  privately 


maintained  drainage  systems,  however,  such  use  does  not  create  any  liability  on  the  City’s  part.   A 


developer’s  consulting  engineer’s  use  of  the  Standard  Details  and  the  Standard  Specifications  is  a 


certification  by  the  engineer  that  they  are  responsible  and  liable  for  the  design  and  construction  of 


privately maintained drainage systems. 


2.6.3 The Oklahoma City Standard Specifications for Construction of Public Improvements 


The Oklahoma City Standard Specifications for Construction of Public Improvements must be used in all 


public improvement projects for dedication to the City. Privately maintained drainage systems can also 


be constructed using these standard specifications; however, such use does not create any  liability on 


the City’s part. 
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2.7 Maintenance	 Responsibility	 of	 the	 City,	 HOA/POA,	 and	 Property	
Owners	


After  the  construction  and  formal  acceptance  of  a  public  storm  water  system  by  the  City  Council, 


maintenance of  the  system  is  the  responsibility of  the City  including  those  that extend onto adjacent 


property owners.   Private systems, private drainage easements, and areas within private drainage deed 


restrictions  are  solely  and  exclusively  the  responsibility  of  the HOA/POA  and  property  owners.    The 


responsibilities of the HOA/POA and Property Owner(s) solely or jointly include but are not limited to:  


2.7.1 Preventive Maintenance 


Prevent  and  remove  any  and  all  drainage  interferences,  obstructions,  blockages,  or  other  adverse 


effects upon drainage,  into, through or out of the property. Do not take any action which will alter or 


otherwise  change  designed  and  installed  storm  sewer  system.    Do  not  take  any  action  on  existing 


property that shall adversely affect storm water runoff in any manner contrary to the provisions of the 


State Statute, whether temporary, permanent, or a combination thereof. 


Mow,  remove  trees,  remove debris, and provide minor maintenance and  repair  to drainage channels 


and their slopes  for that portion of the channel  lying within their property  line  (including unimproved 


public  easements  and  right‐of‐way),  detention/retention  pond  inlets  and  outlets  and  their  slopes. 


Functional Maintenance 


The City may  require  improvements  and drainage  easements  and/or provisions  for  improvements or 


drainage  easements,  and/or  agreements  for  those,    beyond  the  boundaries  of  the  subdivision, 


development, or property  improvement to facilitate flow of storm water from or through the property 


to avoid damage  from  changed  runoff  conditions,  to provide  continuous  improvement of  the overall 


storm drainage system, which includes borrow ditches, street and curb and gutter, and to accommodate 


all drainage conditions or requirements. Where storm water runoff flows require the logical extension of 


any street or  its associated drainage  in order to prevent flooding, ponding, or uncontrolled runoff, the 


extension  shall  be  provided  by  the  developer  (Norman,  2006). Maintain  the  level  of  function  and 


condition  of  all  drainage  channels  and  closed  storm  sewer  systems  within  the  boundaries  of  their 


properties in accordance with the requirements of the DCM and the drainage ordinance (Oklahoma City, 


2009). Private closed storm sewer systems shall be maintained and repaired stipulated in Appendix C. 


2.7.2 Mitigation Repair and Replacement 


Mitigate,  remediate,  and  repair  any  damages  to  the  private  drainage  storm  sewer  infrastructure 


improvements to restore the function as defined in the Appendix C 
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3 Development	Process	
 


3.1 Introduction	
Developments of any size or nature shall comply with the requirements of the Drainage Ordinance (The 


City of Oklahoma City, 2009) and the DCM. The following  list shows types of developments covered  in 


this document. The owner and developer are  responsible  for determining, providing, and maintaining 


drainage  improvements  in conformance with  these City  requirements.   The  following  list  shows most 


common  types of developments, and each  following section contains a  list of minimum  technical and 


submittal requirements for respective development.  In addition, the flow charts outlining the approval 


process are presented following each section. The development categories listed below are described in 


Section 3.3.1 of the City of Oklahoma City Subdivision Regulations (Oklahoma City, 2005) except for item 


“A” titled “Site Grading.”   


A. Site grading  


B. Deed Approvals or Single lot Commercial Developments 


C. Planned Unit Developments and Special Planned Unit Developments 


D. Minor Subdivisions, Major Subdivisions, and Rural Subdivisions 


E. 5‐Acre Lot Subdivisions Less than 10‐Acre 


 


Section 3.3 explains  the  categories of  flooding  sources defined  in  the ordinance,  and  the design  and 


performance criterion of a storm sewer system depends on the category of the flooding source near a 


proposed development.    Sections 3.5  through 3.10 describe  the processes  for  a  storm  sewer  system 


design and approval for the development types listed above.  The intent of Section 3.5, Section 3.6 and 


Section 3.7  is to provide a comprehensive  list of the City requirements  for each type of development.  


Therefore,  the  content  of  the  sections may  appear  repetitive  from  one  section  to  another.  This  is 


intentionally done  to provide all  the  requirements  in one place  for each  type of development  for  the 


sake of unity of presentation.    


3.2 Required	Improvements	and	Different	Roles	&	Responsibilities	
Developer and Owner are responsible for the design, construction, and maintenance of  improvements 


in accordance with the Drainage Ordinance Article § 16.4.     The Developer/Owner  is required to hire a 


licensed professional engineer in the State of Oklahoma as an Engineer for the design of improvements 


including  drainage  improvements.  Drainage  design  must  be  submitted  the  Licensed  Professional 


Engineer  and  reviewed  by  the  Engineering  Division  of  the  Public  Works  Department  as  per  the 


requirements of DCM. 
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 After  review  of  the  plans  by  the  Public  Works  Department,  the  Developer  is  required  to  hire  a 


Prequalified Contractor(s) to obtain a work order for construction public storm sewer system.   A work 


order  is  also  required  for  construction  of  a  private  storm  sewer  system;  however,  a  prequalified 


contractor  is  not  required  to  do  the work  if  the work  is  done  entirely within  a  private  property  i.e. 


outside of any dedicated public right of way and/or public easements. Work orders are not required for 


construction of a detention  facility but a  final  inspection by  the public works department  is necessary 


before the issuance of any building permit. 


The Field Services Division of the Public Works Department inspects the pavement, channel, and closed 


storm  sewer  construction. Detention  facilities must be  inspected by  the Engineering Division and  the 


Engineering Consultant before the issuance of Certificate of Occupancy.  


3.3 Types	of	Flooding	Sources	and	Drainage	Improvement		
Drainage channels within Oklahoma City as defined by the Drainage Ordinance are major river channels, 


primary channels, or secondary channels. Major River channels include Oklahoma, North Canadian, and 


South Canadian Rivers. Primary drainage channels  include drainage channels, streams, or creeks which 


drain an area of 500 acres or more, excluding  those areas defined as major river channels. Secondary 


drainage channels include drainage channels, streams, and creeks which drain an area of less than 500 


acres. 


Developers  shall  construct  drainage  improvements  to  convey  all  flooding  sources  passing  through 


and/or  adjacent  to  the proposed development  in  accordance with  the  requirements of  the Drainage 


Ordinance and the DCM.    


3.3.1 Major River Channel 


No  improvement  is  required within  the Major River Channels.   However,  the developer  is  required  to 


reserve  the  FEMA  floodway  limits  and  50‐year  FEMA  floodplain within  a  Common Area  or  a  Private 


Drainage Easement depending on the type of the proposed development.  


A  residential  or  commercial  subdivision  of  any  kind  shall  provide  a  common  area making  the  POA 


responsible  for  the maintenance  through  a  subdivision  plat  or  a  by  filing  a  deed  restriction  using  a 


separate  instrument.   A  single  lot  residential or commercial development  shall  file a Private Drainage 


Easement using a separate instrument for the dedication of the easement. 


3.3.2 Primary Channel 


A development near a primary channel  requires a  flood  study  to determine  the  location of  the 50‐yr 


urbanized water‐surface elevation.  The land within the 50‐year urbanized boundary shall be reserved in 


a  common  area  or  private  drainage  easement  and  dedicated  in  the  final  plat  for Major  or Minor 


subdivisions or through a separate instrument and Private Drainage Easements for Rural Subdivisions or 


5‐Acre subdivisions with the County Clerk of the respective county having   jurisdiction at that  location.  


The flood study must also show the side slope of the channel walls as well as the velocity of the channel.  
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3.3.2.1 Improved	Primary	Channel	
A primary channel shall be considered  improved  if  it  is clean and straightened  in one of  the  following 


manors.   All of the following  improvements, except rip‐rap, can be dedicated to the City for the use of 


the public if it meets the requirements of Section 7.5 of the DCM. 


 Concrete 


 Gabion 


3.3.2.2 Unimproved	Primary	Channel	
Primary  channels  can  be  left  natural  if  slope  stability  and  velocities  meet  the  engineering  design 


requirements as stipulated  in the manual.   All unimproved channels shall be privately maintained and 


contained  in  a  common  area  or  private  drainage  easement.  The  following  types  of  treatment  are 


classified as unimproved channels 


 Natural 


 Low Impact Development (LID) techniques in accordance with Chapter 11 


 Rip‐rap. 


   


3.3.3 Secondary Drainage Channels 


A secondary drainage channel and easement can be dedicated  to  the City as a public system when  it 


meets the following requirements:  


A. If  the  area  to  be  drained  is  less  than  six  (6)  acres,  the  secondary  drainage  channel  shall  be 


improved  with  a  concrete  flume  as  described  in  Section  7.5.2  or  a  closed  storm  sewer  in 


accordance with Chapter 5 of the DCM.   


B. If the onsite and/or offsite drainage area(s) are between six (6) acres and forty (40) acres, the 


secondary drainage channel shall be improved with a closed storm sewer as described in Section 


5.7.  


C. If  onsite  and/or  offside  drainage  area(s)  are  greater  than  forty  (40)  acres,  the  secondary 


drainage channel shall be improved as described in Section 7.5.2.   


A secondary channel shall be a privately maintained channel if it does not meet the above requirements 


or LID (Low Impact Development) techniques have been used to convey the secondary flooding source 


in accordance with the requirements of Chapter 11. 


3.4 Pre‐Development	Consultation	Meeting	
The developer and consulting engineer of any proposed improvement is encouraged (may be required) 


to submit preliminary plans for predevelopment review meeting.   This meeting occurs every Thursday 


from 3:30pm to 4:30pm.  Representative from the following departments are present at the meeting.  


 Development Services 


 Planning Department 


 Fire  
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 Utilities 


 Public Works 


The purpose of this meeting  is to provide best guidance to the Engineering Consultant for a proposed 


development with  the City.   Consultants are encouraged  to  submit Predevelopment Review Form 3.0 


shown:   


   


Form 3.0 Pre‐Development Review Form 
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3.5 Site	Grading	Only	
A  Site Grading Only  approval  allows  a developer  to  grade  the  site  in  accordance with City  approved 


plans. If  in the future, the developer wishes to build on the “Site Grading Only” permitted site without 


changing the site grades, additional improvement plans are required in accordance with the Section 3.6 


through Section 3.9 of this chapter.  However, changes to the approved site grade to accommodate the 


future development, will necessitate submittal of complete set of plans with new site grades to comply 


with  requirements  included  in  the  subsequent  chapters.  Figure  3.1  on  page  3‐7  displays  the  steps 


necessary to obtain Site Grading approval.   


3.5.1 Design of Site Grading Improvement 


The  Engineering Consultant  shall  submit  the H & H  (Hydrologic  and Hydraulic) design  calculations  as 


described  in the sections below and a set of plans with  information described  in the “Engineering Plan 


Completeness” checklist  (Appendix A1) to the Engineering Division of the Public Works Department at 


420 W. Main St, Suite 700, Oklahoma City, Oklahoma 73102. 


3.5.1.1 Calculations,	Plans	and	Profiles	
 If proposed  grading  affects  any of  the  flooding  sources  as described  in  Section  3.3,  the  Engineering 


Consultant  shall  submit  drainage  design  calculations  establishing  runoff  and  storm  water  drainage 


system  capacities as per  the  requirements of Chapters 4  through 8. The Engineering Consultant  shall 


also submit documents described it the following sub‐sections. 


3.5.1.2 Site	Map	and	Survey	
Provide an overall  location map  to scale with north arrow, section  line  roads, and/or or streets  listed 


base on a site survey signed by a registered surveyor. The horizontal survey datum used shall be NAD 83 


(North American Datum 1983 Oklahoma North Zone with 1996 Corrections) and the vertical elevation 


datum shall be NAVD 88 (North American Vertical Datum 1988). 


 The  site  plan  shall  show  all  owned  properties, with  legal  descriptions  plotted  to  a  common  scale, 


showing  lengths and bearings on each  segment or  line, with  the point of beginning  tied  to a  section 


corner  or  to  a  quarter  section‐corner. On  plated  properties,  plan  shall  show  effected  lot  and  block 


numbers, may be accompanied   with the filed plat to clarify the location when possible. 


The  existing  and/or  proposed  buildings,  parking  lots,  utilities,  storm  sewers,  lakes,  ponds,  creeks, 


drainage ways, and existing detention ponds shall be clearly shown on the plans. Survey 


3.5.1.3 Drainage	Map	
The  Engineering  Consultant  shall  include  a  historic  drainage  area  map  showing  the  basin  area(s), 


ridgelines, and high and low point(s) in and out of the site.  The ridgelines shall be based on Oklahoma 


City  1990  contours  and  verify  that  they  are  consistent  with  all  the  existing  public  and  private 


improvements  in  the  area.  If  contours  and  ridgelines  are  different  that  the  Oklahoma  City  1990 


contours, a developed drainage map shall be created using the City’s 2004 contour maps showing any 


changes  including  but  not  limited  to  the  changes  in  topography,  ridgelines,  and  storm  sewer.  


Information on existing  improvements can be obtained by contacting  the City of Oklahoma City print 


shop at (405) 297‐2668.  
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The  proposed  drainage  maps  shall  not  divert  water  across  the  ridges  within  and  outside  of  their 


property.   The basin map shall contain clearly  labeled the basins and sub‐basins. The  labeling shall be 


consistent with basin references used in the design calculations.   


3.5.1.4 Development	Adjacent	to	a	FEMA	designed	Floodplain	
If a property is within a part of FEMA Special Flood Hazard Area (SFHA), the development shall comply 


with the Chapter 9, National Flood Insurance Program (NFIP) guidelines, and Drainage Ordinance.    


3.5.1.5 404‐Permit	and	Storm	Water	Quality	Permit		
A Developer or Property Owner may be  required  to obtain a 404‐permit  if any  fill or dredging occurs 


within the 2‐year floodplain of a USGS Quad Map blue  line stream as part of proposed  improvements. 


The permit is required to comply with Federal Water Pollution Control Act Amendments of 1972, 33 USC 


1334. The Consulting Engineer shall provide a copy of  the  Jurisdictional determination  letter or a 404 


permit  issued  by  the  Corps  of  Engineers.  Appendix  “A”  has  checklist  for  submitting  a  404  permit 


application and it should be submitted to: 


U.S. Army Corps of Engineers, Tulsa District 
Regulatory Office CESWT-RO 
1645 South 101st East Avenue 
Tulsa, OK  74128-4649 


 


Before  the approval of  the  Final Plans a  SWQ permit  is  required  for a project  from  the  SWQ  (Storm 


Water  Quality)  Division  of  the  Public Works  Department.  The  SWQ  permit  can  be  obtained  at  the 


following location: 


Storm Water Quality Division (297‐1774)  
Public Works Department 
The City of Oklahoma City 
420 W Main St, Suite – 300 
Oklahoma City, Oklahoma  73102.   


3.5.2 Project Number Assignments  


The  plans  are  recorded  and  assigned  a  private  development  project  number  as  described  in  the 


following sub‐sections. This number shall be  referenced on all  future submittals and correspondences 


with the City. Use of the Project Number is required because it assists in prompt recording, review, and 


response from the City.  


 


 


 


 







Chapter	3:	Types	of	Development										Oklahoma	City	Drainage	Criteria	Manual	 Page	3‐8	
 


Figure 3.1 Process Chart for Site Grading Approval 
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3.6 Single	lot	Commercial	Development	or	Lot	Split	
The developer  shall  submit a building permit application with  the Development  Services Department 


following  the deed approval as per  the subdivision  regulations.  If  the  lot split or deed approval  is not 


required, an applicant may submit a building permit application based on a legal description of the lot or 


parcel.  The application and instruction for filing a building permit are available online at 


 http://www.okc.gov/devservices/DevCenter/devcen.html or in person at 


Development Center (297‐3835)  
Development Services Department 
The City of Oklahoma City 
420 W Main St, Suite – 800 
Oklahoma City, Oklahoma  73102.   


3.6.1 Drainage Improvement Requirement 


The  Engineering Division  of  the  Public Works Department  performs  an  initial  review  for  all  building 


permit applications and sends a letter (see Form 3.1 on page 3‐29) requesting the applicant to provide 


any  necessary  drainage  design  calculations  and  plans  if  improvements  are  required  by  the Drainage 


Ordinance and the DCM. The approval process for drainage improvements is outlined below in Section 


3.6.4. 


3.6.2 Design, Calculations, Plans and Profiles 


The  Engineering Consultant  shall  submit  the H & H  (Hydrologic  and Hydraulic) design  calculations  as 


described  in the sections below and a set of plans with  information described  in the “Engineering Plan 


Completeness” checklist  (Appendix A1) to the Engineering Division of the Public Works Department at 


420 W. Main St, Suite 700, Oklahoma City, Oklahoma 73102. 


3.6.2.1 Calculations,	Plans	and	Profiles	
 If  proposed  grading  affects  any  of  the  flooding  sources  as  describe  in  Section  3.3,  the  Engineering 


Consultant  shall  submit  drainage  design  calculations  establishing  runoff  and  storm  water  drainage 


system  capacities as per  the  requirements of Chapters 4  through 8. The Engineering Consultant  shall 


also submit documents described it the following sub‐sections. 


3.6.2.2 Site	Map	and	Survey	
Provide an overall  location map  to scale with north arrow, section  line  roads, and/or or streets  listed 


base on a site survey signed by a registered surveyor. The horizontal survey datum used shall be NAD 83 


(North American Datum 1983 Oklahoma North Zone) and the vertical elevation datum shall be NAVD 88 


(North American Vertical Datum 1988). 


 The  site  plan  shall  show  all  owned  properties, with  legal  descriptions  plotted  to  a  common  scale, 


showing  lengths and bearings on each  segment or  line, with  the point of beginning  tied  to a  section 


corner  or  to  a  quarter  section‐corner. On  plated  properties,  plan  shall  show  effected  lot  and  block 


numbers, may be accompanied   with the filed plat to clarify the location when possible. 
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The  existing  and/or  proposed  buildings,  parking  lots,  utilities,  storm  sewers,  lakes,  ponds,  creeks, 


drainage ways, and existing detention ponds shall be clearly shown on the plans. Survey 


3.6.2.3 Drainage	Map	
The  Engineering  Consultant  shall  include  a  historic  drainage  area  map  showing  the  basin  area(s), 


ridgelines, and high and low point(s) in and out of the site.  The ridgelines shall be based on Oklahoma 


City  1990  contours  and  verify  that  they  are  consistent  with  all  the  existing  public  and  private 


improvements  in  the  area.  If  contours  and  ridgelines  are  different  that  the  Oklahoma  City  1990 


contours, a developed drainage map shall be created using the City’s 2004 contour maps showing any 


changes  including  but  not  limited  to  the  changes  in  topography,  ridgelines,  and  storm  sewer.  


Information on existing  improvements can be obtained by contacting  the City of Oklahoma City print 


shop at (405) 297‐2668 and   


The  proposed  drainage  maps  shall  not  divert  water  across  the  ridges  within  and  outside  of  their 


property.   The basin map shall contain clearly  labeled the basins and sub‐basins. The  labeling shall be 


consistent with basin references used in the design calculations.   


3.6.2.4 Development	Adjacent	to	a	FEMA	designed	Floodplain	
If a property is within a part of FEMA Special Flood Hazard Area (SFHA), the development shall comply 


with the Chapter 9, National Flood Insurance Program (NFIP) guidelines, and Drainage Ordinance.    


3.6.2.5 404‐Permit	and	Storm	Water	Quality	Permit		
A developer or property owner may be  required  to obtain a 404‐permit  if any  fill or dredging occurs 


within normal water level floodplain o blue line stream as part of proposed improvements. The permit is 


required to comply with Federal Water Pollution Control Act Amendments of 1972, 33 USC 1334. The 


Consulting Engineer shall provide a copy of the Jurisdictional determination letter or a 404 permit issued 


by  the Corps of Engineers. Appendix  “A” has  checklist  for  submitting a 404 permit application and  it 


should be submitted to: 


U.S. Army Corps of Engineers, Tulsa District 
Regulatory Office CESWT-RO 
1645 South 101st East Avenue 
Tulsa, OK  74128-4649 


 


Before the approval of the Final Plans a SWQ permit  is required  for a project from the Oklahoma City 


SWQ (Storm Water Quality) Division. The SWQ permit can be obtained at the following location: 


Storm Water Quality Division (297‐1774)  
Public Works Department 
The City of Oklahoma City 
420 W Main St, Suite – 300 
Oklahoma City, Oklahoma  73102.   
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3.6.3 Plan ID Assignments  


The  plans  are  recorded  and  assigned  a  private  development  project  number  as  described  in  the 


following sub‐sections. This number shall be referenced in all future submittal and correspondence with 


the City resulting in prompt recording, review, and response from the City.  


3.6.3.1 PD‐	Public	Paving	and	Drainage	Plans	
If both public streets and storm sewer improvements are included in the plans, a “PD‐1234” number is 


assigned to the set of plans. This ID signifies that both street and storm sewer will be inspected by the 


City.     The City also accepts  long  term maintenance of  these after  the expiration of  the Maintenance 


Bond. 


3.6.3.2 DD‐	Public	Storm	Sewer	Plan	
If storm sewer  improvements are  included  in the plans, a DD‐1234 number  is assigned to these set of 


plans. This  ID signifies that only storm sewer will be  inspected by the City.     The City also accepts  long 


term maintenance of the storm sewers after the expiration of the Maintenance Bond. 


3.6.3.3 PV‐	Private	Storm	Sewer	Plans	
If storm sewer improvements included in the plans do not meet all stipulated requirements of types of 


improvements as per the Drainage Ordinance, a PV‐1234 number is assigned. This ID signifies that only 


private storm sewer will be inspected by the City.   The City does not require Maintenance Bond for this 


type  of  project  and  long  term  responsibility  for  the maintenance  is with  the HOA  and  the  property 


owner. 


3.6.3.4 FS‐Flood	Study	
If  a  flood  study  is  required,  an  FS‐1234  number  is  assigned  and  the  flood  study  shall  meet  the 


requirements of Chapter 9. This  ID signifies that only an engineer study  is  included with the submittal 


and a Work Order will not be issue in accordance with Section 3.6.4.7.   


3.6.3.5 DP‐Detention	Pond	Plans	
If a detention facility is included in the plans, a DP‐1234 number is assigned. The City inspects privately 


constructed  detention  ponds.  A Maintenance  Bond  is  not  required  this  type  of  project  and  for  the 


maintenance is responsibility of the HOA or the property owner.  


3.6.4 Review Process and Plan Approval 


3.6.4.1 First	Review		
The Engineering Division reviews these plans in three to four weeks from the submittal date. If revisions 


to the plans are required the development plans are returned to the applicant’s Engineering Consultant 


for revision with a note “Check Print‐2 – Required.”  


3.6.4.2 Second	Review	
The  “Check  Print‐2”  plans  are  also  recorded  in  and  reviewed  within  three  to  four  weeks.    The 


Engineering Consultant shall also submit all  the previous Check Prints with staff  review comments.    If 


review determines that plans are ready for final approval they are send to Plan Review as described  in 


the Section 3.6.4.4 with a note “Okay for PR.” 
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3.6.4.3 Multiple	Reviews	
The  plans  are  normally  approved within  one  to  two  Check  Print  cycles. However,  if  the  Engineering 


Consultant has not addressed the comments from the staff and a “Check Print‐3” is required, the review 


time  is significantly  longer because they are put on separate queue and the review time can be up to 


eight weeks.  


3.6.4.4 Plan	Review	Meeting		
If the review of Check Prints as described above determines that extensive revisions are not needed to 


the plans, the Engineering Consultant is notified to attend a Plan Review Meeting before the approval of 


final  plans.  The  Plan  Review meeting  provides  an  opportunity  for  the  final  coordination  of  review 


comments  from  the  Public Works  Department  and  the  Utilities  Department.  These  comments  are 


discussed with the Engineering Consultant during the meeting for providing clarifications and receiving 


explanations.   The project engineer  is required to attend  the plan review meeting which  is held every 


Thursday  at  2:00pm. At  the  conclusion  of  the meeting  the  Engineering  consultant  is  given  all  Check 


Prints  for  the  inclusion of  comments  before  submitting  the  Final  Plans.  Form  3.2  shows  an  example 


notification for the meeting.   


3.6.4.5 Final	Plan	Submittal	and	Approval	
The Engineering Consultant submits seven (7) sets of plans for Paving and Storm Sewer Projects (PD) or 


Storm Sewer Projects (PV and DD), four (4) sets of plans for Detention Pond Projects (DP), and/or two 


(2) sets for Flood Study Projects (FS).  Two sets of drainage calculations/report must also be submitted 


with any of the above plans unless calculations are included in the detail sheets.   


Detention Pond Projects  (DP)  and  Flood  Study projects  (FS)  are  given  to  the  reviewer who  reviewed 


them last for approval.  Paving and Storm Sewer Projects (PD) and Storm Sewer Projects (PV and DD) are 


reviewed at  the Final Review of Plans Meeting  that  is held every Tuesday and Thursday.   Every set of 


plans must contain a certification  (see Form 3.12)  that  there have been no significant changes  to  the 


project  since  the  last  submittal.    If  the  reviewer(s) does not believe  all of  the  comments have been 


adequately addressed, then the plans will be returned to the consultant who must revise and resubmit 


for review. 


Approved plans are valid for a period of one year after their final approval date.  If the work order has 


not been obtained within that year, then the plans “expire” and will have to be re‐approved through the 


process above. 


3.6.4.6 Plan	Modification	before	the	Issuance	of	Construction	Work	Order	


If major  changes  are  proposed  to  the  Final  Plans  before  the  issuance  of  a  work  order  it  shall  be 
considered a subsequent Check Print number for the City’s review.  The revised plans may be considered 
a new submittal for a “First Review” at the Developer or Engineering Consultants request. 
  


Figure 3‐10 Single Lot Commercial Residential Deed Approval 
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Construction of Improvements and Inspections 


3.6.4.7 	Construction	Work	Order	
All of  the  required private and public drainage easements and common areas shall be duly dedicated 


with supporting documents at the time of approval of the final plans. Form 3.3 ‐ Form 3.6 are samples of 


the documents required for easements. The applicant can then obtain a work order (see Form 3.8) for 


Storm Sewer Projects (PV and DD).  The applicant shall contact 
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Engineering Division (297‐2581)  
Public Works Department 
The City of Oklahoma City 
420 W Main St, Suite – 700 
Oklahoma City, Oklahoma  73102 
 


Form 3.7 provides procedures for obtaining work orders. 


3.6.4.8 Plan	Modification	after	the	Issuance	Work	Order	
Any changes to the plans after the issuance of the work order shall be submitted as a Change Order to 


the Approved  Plans.    The  Engineering  Consultant  shall  submit  redlined  sheets  of  the  approved  plan 


showing  requested  changes  and  the  redlined  title  sheet  shall  show  changes  in  the quantities of  pay 


items.   


3.6.4.9 Construction	and	Final	Inspections	
The applicant’s contractor  shall coordinate construction execution with  the City  inspector assigned  to 


the project by contacting  


Field Services Division (297‐3571 or 3572)  
Public Works Department 
The City of Oklahoma City 
3738 SW 15th St, Building #2 
Oklahoma City, Oklahoma  73108 


 


Upon completion of the projects (PD, PV & DD) the contractor shall schedule a final inspection with the 


inspector.  Final inspection of the storm sewer projects may generate a punch list of items for correction 


and completion before the project is sent to the Council for acceptance.   


3.6.4.10 Construction	Inspection	of	Detention	Facility	–	Plans	with	DP	Prefix	
The contractor responsible for the construction of Detention Facilities Projects (DP) needs to contact the 


Engineering Division  for  final  inspection  of  detention  areas  to  ensure  compliance with  the  approved 


plans.   The  contractor  shall  contact  the Engineering Division of Public Works. Section 3.6.5.1 has  the 


contact information for the Engineering Division.  The engineering consultant shall also provide a letter 


certifying construction of detention pond in accordance with the approved plans (See Form 3.10). 


3.6.5 Acceptance and Maintenance of Improvements 


All  Public  Improvements  projects  (PD  and  DD)  shall  be  accepted  by  the  City  Council  by  placing  a 


maintenance bond  into effect. The maintenance bond period  for Paving and Drainage Plans  (PD) and 


Public Storm Sewer Projects (DD) begins at the time the project is accepted by the City Council. The City 


provides  routine  maintenance  of  the  Public  Storm  Sewer  during  the  maintenance  bond  period.  


However, any  failure of Pavement and/or  the Storm Sewer System due  to poor workmanship and/or 


material  is  the  responsibility of  the Contractor during  the effective period of  the maintenance bond.   


The Property Owner or POA (Property Owners Association) maintains the Private Storm Sewer Systems 
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and Detention Ponds upon its completion and keeps the Private Drainage Easements, Common Areas, or 


Deed Restrictions free of any obstruction.  


3.6.5.1 Drainage	Release	of	Occupancy	Permit	and	“As	Built”	Drawing	Submittal	
The  Engineering  Consultant  shall  provide  a Mylar  copy  of  the  “As‐Built”  drawing  to  the  Engineering 


Division before the occupancy permit  is released. The Engineering Division only certifies completion of 


the  drainage  improvement  requirements  for  the  release  of  the  occupancy  permit.   Many  additional 


items may require completion before the Development Center will release the occupancy permit for a 


residential or commercial building. 


3.7 PUD/SPUD	 (Planned	 Unit	 Developments	 or	 Special	 Planned	 Unit	
Development)	


PUD/SPUD approval process and submittal requirements and are  the same  for  the PUD/SPUD with or 


without  platting  requirements.  PUDs/SPUDs  are  reviewed  by  the  Public Works  to  evaluate  required 


improvements  and  document  in  the  form  of  Technical  Evaluations  (TE)  listed  in  a  staff  report.    the 


PUD/SPUD  design  statements    also  set  additional  improvement  requirements.    In  case  of  conflicts 


between  the  requirements  of  the  PUD/SPUD,  the  Drainage  Ordinance,  and  the  DCM,  the  more 


restrictive requirements shall be enforced, if platting is required, the developer shall follow the process 


outlined in Section 2.3 Regulations.  


3.7.1 Drainage Improvement Requirement 


The  Engineering  Consultant  shall  provide  the  necessary  drainage  design  calculations  and  plans  if 


improvements are required by the TEs, Design Statements, the Drainage Ordinance, and the DCM. The 


approval process for drainage improvements is outlined below in Section 3.7.4.  


3.7.2 Design, Calculations, Plans and Profiles 


The  applicant  shall  submit  all  the  drainage  design  calculations  and  a  set  of  plans with  detail  sheets 


following the format  in the “Engineering Plan Completeness” checklist (Appendix A) to the Engineering 


Division of the Public Works Department at 420 W. Main St, Suite 700, Oklahoma City, Oklahoma 73102. 


Drainage design  calculations establishing  runoff  and  storm water drainage  system  capacities  shall be 


done in accordance with the requirements of the DCM. The Engineering Consultant shall also submit the 


following:  


3.7.2.1 Calculations,	Plans	and	Profiles	
 If  proposed  grading  affects  any  of  the  flooding  sources  as  describe  in  Section  3.3,  the  Engineering 


Consultant  shall  submit  drainage  design  calculations  establishing  runoff  and  storm  water  drainage 


system  capacities as per  the  requirements of Chapters 4  through 8. The Engineering Consultant  shall 


also submit documents described it the following sub‐sections. 


3.7.2.2 Site	Map	and	Survey	
Provide an overall  location map  to scale with north arrow, section  line  roads, and/or or streets  listed 


base on a site survey signed by a registered surveyor. The horizontal survey datum used shall be NAD 83 
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(North American Datum 1983 Oklahoma North Zone) and the vertical elevation datum shall be NAVD 88 


(North American Vertical Datum 1988). 


 The  site  plan  shall  show  all  owned  properties, with  legal  descriptions  plotted  to  a  common  scale, 


showing  lengths and bearings on each  segment or  line, with  the point of beginning  tied  to a  section 


corner  or  to  a  quarter  section‐corner. On  plated  properties,  plan  shall  show  effected  lot  and  block 


numbers, may be accompanied   with the filed plat to clarify the location when possible. 


The  existing  and/or  proposed  buildings,  parking  lots,  utilities,  storm  sewers,  lakes,  ponds,  creeks, 


drainage ways, and existing detention ponds shall be clearly shown on the plans. Survey 


3.7.2.3 Drainage	Map	
The  Engineering  Consultant  shall  include  a  historic  drainage  area  map  showing  the  basin  area(s), 


ridgelines, and high and low point(s) in and out of the site.  The ridgelines shall be based on Oklahoma 


City  1990  contours  and  verify  that  they  are  consistent  with  all  the  existing  public  and  private 


improvements  in  the  area.  If  contours  and  ridgelines  are  different  that  the  Oklahoma  City  1990 


contours, a developed drainage map shall be created using the City’s 2004 contour maps showing any 


changes  including  but  not  limited  to  the  changes  in  topography,  ridgelines,  and  storm  sewer.  


Information on existing  improvements can be obtained by contacting  the City of Oklahoma City print 


shop at (405) 297‐2668.  


The  proposed  drainage  maps  shall  not  divert  water  across  the  ridges  within  and  outside  of  their 


property.   The basin map shall contain clearly  labeled the basins and sub‐basins. The  labeling shall be 


consistent with basin references used in the design calculations.   


3.7.2.4 Development	Adjacent	to	a	FEMA	designed	Floodplain	
If a property is within a part of FEMA Special Flood Hazard Area (SFHA), the development shall comply 


with the Chapter 9, National Flood Insurance Program (NFIP) guidelines, and Drainage Ordinance.    


3.7.2.5 404‐Permit	and	Storm	Water	Quality	Permit		
A developer or property owner may be  required  to obtain a 404‐permit  if any  fill or dredging occurs 


within the 2‐year floodplain of a USGS Quad Map blue  line stream as part of proposed  improvements. 


The permit is required to comply with Federal Water Pollution Control Act Amendments of 1972, 33 USC 


1334. The Consulting Engineer shall provide a copy of  the  Jurisdictional determination  letter or a 404 


permit  issued  by  the  Corps  of  Engineers.  Appendix  “A”  has  checklist  for  submitting  a  404  permit 


application and it should be submitted to: 


 
U.S. Army Corps of Engineers, Tulsa District 
Regulatory Office CESWT-RO 
1645 South 101st East Avenue 
Tulsa, OK  74128-4649 
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Before the approval of the Final Plans a SWQ permit  is required  for a project from the Oklahoma City 


SWQ (Storm Water Quality) Division. The SWQ permit can be obtained at the following location: 


Storm Water Quality Division (297‐1774)  
Public Works Department 
The City of Oklahoma City 
420 W Main St, Suite – 300 
Oklahoma City, Oklahoma  73102.   


3.7.3 Plan ID Assignments  


The  plans  are  recorded  and  assigned  a  private  development  project  number  as  described  in  the 


following sub‐sections. This number shall be referenced in all future submittal and correspondence with 


the City resulting in prompt recording, review, and response from the City.  


3.7.3.1 PD‐	Public	Paving	and	Drainage	Plans	
If both public streets and storm sewer improvements are included in the plans, a “PD‐1234” number is 


assigned to the set of plans. This ID signifies that both street and storm sewer will be inspected by the 


City.     The City also accepts  long  term maintenance of  these after  the expiration of  the Maintenance 


Bond. 


3.7.3.2 DD‐	Public	Storm	Sewer	Plan	
If storm sewer  improvements are  included  in the plans, a DD‐1234 number  is assigned to these set of 


plans. This  ID signifies that only storm sewer will be  inspected by the City.     The City also accepts  long 


term maintenance of the storm sewers after the expiration of the Maintenance Bond. 


3.7.3.3 PV‐	Private	Storm	Sewer	Plans	
If storm sewer improvements included in the plans do not meet all stipulated requirements of types of 


improvements as per the Drainage Ordinance, a PV‐1234 number is assigned. This ID signifies that only 


private storm sewer will be inspected by the City.   The City does not require Maintenance Bond for this 


type  of  project  and  long  term  responsibility  for  the maintenance  is with  the HOA  and  the  property 


owner. 


3.7.3.4 FS‐Flood	Study	
If  a  flood  study  is  required,  an  FS‐1234  number  is  assigned  and  the  flood  study  shall  meet  the 


requirements of Chapter 9. This  ID signifies that only an engineer study  is  included with the submittal 


and a Work Order will not be issue in accordance with Section 3.6.4.7.   


3.7.3.5 DP‐Detention	Pond	Plans	
If a detention facility  is  included  in the plans, a DP‐1234 number  is assigned. a Work Order will not be 


issue  in accordance with Section 3.6.4.7 but the City  inspects privately constructed detention ponds to 


determine  compliance with  the  approved plan. A Maintenance Bond  is not  required  for  this  type of 


project and the maintenance is responsibility of the HOA or the property owner.  
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3.7.4 Review Process and Plan Approval 


3.7.4.1 First	Review		
The Engineering Division reviews these plans in three to four weeks from the submittal date. If revisions 


to the plans are required the development plans are returned to the applicant’s Engineering Consultant 


for revision with a note “Check Print‐2 – Required.”  


3.7.4.2 Second	Review	
The  “Check  Print‐2”  plans  are  also  recorded  in  and  reviewed  within  three  to  four  weeks.    The 


Engineering Consultant shall also submit all  the previous Check Prints with staff  review comments.    If 


review determines that plans are ready for final approval they are send to Plan Review as described  in 


the Section 3.6.4.4 with a note “Okay for PR.” 


3.7.4.3 Multiple	Reviews	
The  plans  are  normally  approved within  one  to  two  Check  Print  cycles. However,  if  the  Engineering 


Consultant has not addressed the comments from the staff and a “Check Print‐3” is required, the review 


time  is significantly  longer because they are put on separate queue and the review time can be up to 


eight weeks.  


3.7.4.4 Plan	Review	Meeting		
If the review of Check Prints as described above determines that extensive revisions are not needed to 


the plans, the Engineering Consultant is notified to attend a Plan Review Meeting before the approval of 


final  plans.  The  Plan  Review meeting  provides  an  opportunity  for  the  final  coordination  of  review 


comments  from  the  Public Works  Department  and  the  Utilities  Department.  These  comments  are 


discussed with the Engineering Consultant during the meeting for providing clarifications and receiving 


explanations.   The project engineer  is required to attend  the plan review meeting which  is held every 


Thursday  at  2:00pm. At  the  conclusion  of  the meeting  the  Engineering  consultant  is  given  all  Check 


Prints  for  the  inclusion of  comments  before  submitting  the  Final  Plans.  Form  3.2  shows  an  example 


notification for the meeting.   


3.7.4.5 Final	Plan	Submittal	and	Approval	
The Engineering Consultant submits seven (7) sets of plans for Paving and Storm Sewer Projects (PD) or 


Storm Sewer Projects (PV and DD), four (4) sets of plans for Detention Pond Projects (DP), and/or two 


(2) sets for Flood Study Projects (FS).  Two sets of drainage calculations/report must also be submitted 


with any of the above plans unless calculations are included in the detail sheets.   


Detention Pond Projects  (DP)  and  Flood  Study projects  (FS)  are  given  to  the  reviewer who  reviewed 


them last for approval.  Paving and Storm Sewer Projects (PD) and Storm Sewer Projects (PV and DD) are 


reviewed at  the Final Review of Plans Meeting  that  is held every Tuesday and Thursday.   Every set of 


plans must contain a certification  (see Form 3.12)  that  there have been no significant changes  to  the 


project  since  the  last  submittal.    If  the  reviewer(s) does not believe  all of  the  comments have been 


adequately addressed, then the plans will be returned to the consultant who must revise and resubmit 


for review. 
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Approved plans are valid for a period of one year after their final approval date.  If the work order has 


not been obtained within that year, then the plans “expire” and will have to be re‐approved through the 


process above. 


3.7.4.6 Plan	Modification	before	the	Issuance	of	Construction	Work	Order	
If major changes are proposed  to  the Approved Plans before  the  issuance of a work order  it  shall be 


considered a subsequent Check Print number for the City’s review.  The revised plans may be considered 


a new submittal for First Review at the Developer or Engineering Consultants request.  
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3.7.5 Construction of Improvements and Inspections 


3.7.5.1 	Construction	Work	Order	
The  applicant  shall  obtain  a work  order  (see  Form  3.8)  for  Storm  Sewer  Projects  (PV  and DD).    The 


applicant shall contact 
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Engineering Division (297‐2581)  
Public Works Department 
The City of Oklahoma City 
420 W Main St, Suite – 700 
Oklahoma City, Oklahoma  73102 
 


Form 3.7 provides procedures for obtaining work orders. 


3.7.5.2 Plan	Modification	after	the	Issuance	Work	Order	
Any changes to the plans after the issuance of the work order shall be submitted as a Field Change or a 


Change Order to the Approved Plans.  


3.7.5.3 Construction	and	Final	Inspections	
The applicant’s contractor shall coordinate with the inspector assigned to the project by contacting  


Field Services Division (297‐3571 or 3572)  
Public Works Department 
The City of Oklahoma City 
3738 SW 15th St, Building #2 
Oklahoma City, Oklahoma  73108 


 


Upon completion of Storm Sewer Projects (PV, PD, & DD) the contractor shall schedule a final inspection 


of the project with the inspector.  Final inspection of the storm sewer projects may generate a punch list 


of items for correction and completion before the project is sent to the council for acceptance.   


3.7.5.4 Construction	Inspection	of	Detention	Facility	
The contractor responsible for the construction of Detention Facilities Projects (DP) needs to contact the 


Engineering Division  for  final  inspection  of  detention  areas  to  ensure  compliance with  the  approved 


plans. The  contractor  shall  contact  the Engineering Division of Public Works.   Section 3.7.5.1 has  the 


contact information for the Engineering Division.  The engineering consultant shall also provide a letter 


certifying construction of detention pond in accordance with the approved plans (See Form 3.10). 


3.7.6 Acceptance and Maintenance of Improvements 


All Public  Improvements  (PD and DD)  shall be accepted by  the City Council by placing a maintenance 


bond  in  effect.  The maintenance  bond  period  for  Paving  and Drainage  Plans  (PD)  and  Public  Storm 


Sewer Projects  (DD) begins at  the  time  the project  is accepted by  the City Council. The City provides 


routine maintenance of  the Public Storm Sewer during  the maintenance bond period.   However, any 


failure  of  Pavement  and/or  the  Storm  Sewer  System  due  poor workmanship  and/or material  is  the 


responsibility  of  the  Contractor  during  the  effective  period  of  the maintenance  bond.  The  Property 


Owner or POA (Property Owners Association) maintains the Private Storm Sewer Systems and Detention 


Ponds  upon  its  completion  and  keeps  the  Private  Drainage  Easements,  Common  Areas,  or  Deed 


Restrictions free of any obstruction.  
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3.7.6.1 Drainage	Release	of	Building	Permit	
The final plat  is sent to the City Council for approval once the developer constructs the  improvements 


and the Field Services final inspection is complete and the improvements are accepted by the Council or 


the developer has submitted a Letter of Credit in accordance with the subdivision regulations article 4.5.  


The  Engineering  Division  then writes  a  letter  to  Development  Services with minimum  finished  floor 


elevations that comply with the Drainage Ordinance requirements (see Form 3.11).  This also completes 


the engineering requirements for the release of the building permit.  The contractor(s) is/are required to 


finish all improvements for the project before an occupancy permit can be obtained for the building. 


3.7.6.2 Drainage	Release	of	Occupancy	Permit	and	“As	Built”	Drawing	Submittal	
Engineering Consultant shall provide a Mylar copy of the “As‐Built” drawings to the Engineering Division 


before  the  occupancy  permit  is  released.  The  Engineering  Division  only  certifies  completion  of  the 


drainage  improvement  requirements  for  the  release of  the occupancy permit.   Many additional  items 


require completion before Development Center will  release  the occupancy permit  for a  residential or 


commercial building. 


3.8 Major	Subdivisions,	Minor	Subdivisions,	and	Rural	Subdivisions	
The submittal requirements and approval process are similar for Major, Minor and Rural Subdivisions 


improvements to the PUD/SPUD with platting requirements.  In case of conflict among the requirements 


of the Drainage Ordinance and the DCM, the more restrictive requirements shall be enforced. 


3.9 Five‐Acre	Subdivisions		
The  City  subdivision  regulations  do  not  require  platting  of  subdivisions with  lot  Five‐Acre  or  larger.  


However, the submittal requirements and approval process for the required drainage improvements are 


the same as  for PUD/SPUD with platting requirements. The only exception  is  the  final plat  is not  filed 


with  the  County  at  the  end  of  the  process.  The  developer  is  required  to  make  improvements  in 


accordance with  approved  plans  and  have  them  inspected  following  the  steps  of  Section  3.7  of  this 


chapter.  The  finished  floor  requirement  letters  are  written  by  referencing  the  lots  shown  in  the 


preliminary  plat  and  approved  plans  for  the  required  improvements.   Any  common  areas  or  private 


drainage easements shall be filed with respective counties before the issuance of the work order for the 


improvements.  


3.10 City	or	Public	Improvements	Plan	Approval	
All public improvement plans within the City shall be submitted for review by the Engineering Division.  


The Engineering Consultant contracted by the City for development of the design  is referred to as the 


A/E  (Architect/Engineer)  hereinafter.  The  A/E  is  required  to  submit  plans,  reports,  as‐builts,  etc.  in 


accordance with  their  Engineering  Contract with  the  City.  Public  Improvement  plans,  field  changes, 


change orders, and MAPs projects are reviewed within one week of their submittal. 


The  public  improvement  plans  review  and  information  is  coordinated  through  the  City’s  Project 


Manager except for the MAPs projects. MAPs project plans are coordinated by the Engineering Division 


reviewer with the A/E for the project. 
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Once the plans, reports, estimates, etc. are submitted to the Engineering Division of the Public Works 


Department will review the documents at each stage of submittal, 30%, 60%, 95% and final submittal, 


for compliance with  the Drainage Ordinance and DCM. Addendums,  field changes, and change orders 


shall be reviewed by the Engineering division prior to approval. 


Submittal  requirements  for  each  stage  of  design  shall  follow  requirements  of  Section  3.7.2.  The 


Engineering Consultant shall revise the plans and return the previous Check Prints with their submittal 


until the Final Plans are approved. 


3.11 Finished	Floor	Revision	Request	
The  finished  floor assigned by  the Engineering Division can be  revised at  the Engineering consultant’s 


request.   The Engineering consultant shall provide  justification and engineering calculations to support 


their request.  If the Engineering Division approves the request, a revised Finished Floor letter is sent to 


Development Services making the elevation change. Review of this type of requests is completed within 


a week. 


3.12 Public	 Works‐‐Engineering	 Review	 of	 Planning	 Department	 and	
Development	Services	Approvals		


The  following  are  minimum  submittal  requirements  for  engineering  reviews  of  various  request 


submitted  to  Planning  or  Development  Services  Department.  These  requests  are  reviewed within  a 


week of their submittal. 


3.12.1 Preliminary Plat Review 


The Development Services Department accepts application for new preliminary plats and forwards them 


to the City departments and divisions including the Public Works – Engineering Division. 


Each preliminary plat is reviewed to determine the streets and drainage improvement requirements by .  


Sample 1 shows a document used for setting the requirements. These requirements are transferred to 


the staff report prepared by Planning Department as shown in PUD Residential, PUD Commercial, SPUD 


application forms. 


3.12.2 Final Plat Review  


A  final  plat  review  is  conducted  to  ensure  compliance with  the  approved  plan,  change  orders,  and 


associated easements.   Sample 1 shows a sample document used  for setting  the requirements. These 


requirements  are  transferred  to  the  staff  report prepared by Planning Department  as  shown  in PUD 


Residential, PUD Commercial, SPUD application forms. 
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3.12.3 Storm Water Tap Permit 


Storm water tap permits are allowed and required when connecting to the Public Storm Sewer within 


the public Right‐of‐Way  for private drainage pipes  such as  roof drains, underdrains, basement  sump‐


pump drains, and  local drainage systems draining  less than 6 acres.   The application for a storm water 


tap  permit  is  accepted  by  the Development  Center  and  reviewed  by  the  Engineering Division.    The 
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applicant  shall  submit  two  set  of  plans  for  a  storm water  tap with  the  application.    The  following 


requirements shall be followed: 


A. If a tap is made directly to a public pipe, the diameter of the private pipe must be less than 


or equal to half of the diameter of the public pipe.  This is done to make sure that tap does 


not  compromise  the  integrity  of  the  public  pipe.  If  the  private  pipe  does  not meet  the 


criteria above, the City will require construction of a manhole or junction box for making the 


connection. 


B. If the private pipe  is  less than 18” and/or made from an unapproved material, the City will 


require a revocable permit for the construction of the pipe within the ROW. 


C. The  taps will be  inspected by  field services  to ensure  leak‐proof connections are made  to 


public pipes especially under or near pavements. 


3.12.4 Board of Adjustment  


The Engineering division of Public Works Department  reviews variances and exceptions  to  the Zoning 


Ordinance Chapter 57. The applicant shall submit an overall key map drawn to a scale showing adjoining 


streets, existing utilities and easements, and Rights‐of‐Way. The submittal shall include a justification for 


requesting adjustment. 


3.12.5 Easement Dedications 


The  applicant  shall  submit  an  overall  key map  drawn  to  a  scale  showing  adjoining  streets,  existing 


utilities and easements, and Rights‐of‐Way. The map shall clearly indicate location of easements, types, 


and legal descriptions tied to section corners.                                                                                                                                        


3.12.6  Plat Vacations 


The  applicant  shall  submit  an  overall  key map  drawn  to  a  scale  showing  adjoining  streets,  existing 


utilities and easements, and Rights‐of‐Way. The map shall clearly show  location of the plat and a  legal 


description  of  the  area  to  be  vacated.  The  submittal  shall  include  a  justification  for  requesting 


adjustment.  


3.12.7 Revocable Permit 


The  applicant  shall  submit  an  overall  key map  drawn  to  a  scale  showing  adjoining  streets,  existing 


utilities and easements, and Rights‐of‐Way.   The map shall clearly show sizes and  locations of features 


that will be located in easement and/or Right‐of‐Way. 


3.12.8 Zoning Change 


The  applicant  shall  submit  an  overall  key map  drawn  to  a  scale  showing  adjoining  streets,  existing 


utilities  and  easements,  and  Rights‐of‐Way.  The  Map  shall  show  Current  and  Proposed  zoning 


information.  


3.12.9 Drainage Easement Closure and Vacation  


The  applicant  shall  submit  an  overall  key map  drawn  to  a  scale  showing  adjoining  streets,  existing 


utilities and easements, and Rights‐of‐Way. The request  is reviewed by the Public Works, Utilities, and 
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Planning Departments  for  the Planning Commission’s approval  followed by a concurrence by  the City 


Council.  


After the City Council’s approval, applicant submits application  to the District Court  for the respective 


County.  District  Court will  then make  the  final  decision  on whether  to  close  the  easement.    Upon 


approval by the District Court, the easement Vacation and Closing is recorded in the County and the City 


records. 


3.13 Oklahoma	Department	of	Transportation	(ODOT)		
An ODOT permit is required for any construction within the Right‐of‐Way. The applicant shall apply for 


the permit to ODOT Field Divisions 3 or 4 with jurisdiction over the area. Division 3 has jurisdiction over 


the  parts  of  the  City  located  within  Cleveland  and  Pottawattamie  Counties,  and  Division  4  has 


jurisdiction for the rest of areas located within Canadian and Oklahoma Counties.  


The ODOT permit contact information for Division 3 is the following: 


Division Engineer (580‐332‐1526) 
Oklahoma Dept. of Transportation  
P.O. Box 549  
Ada, OK 74820  


 


The ODOT permit contact information for Division 4 is the following: 


Division Engineer (580‐336‐7340) 
Oklahoma Dept. of Transportation  
P.O. Box 471  
Perry, OK 73077  
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SAMPLE 


SAMPLE 


 


Form 3‐1: Preliminary Determination Letter 


 
DATE Plan Tracking No. BLDC-2111-12345 
 
 
Joe Wilson 
100 W Main St 
Oklahoma City, OK  73102 
 
Property Address:  200 Southwest 15th Street. – Oklahoma City 


Dear Applicant: 


A preliminary review of your commercial building plans has been completed by the Technical Review and 
Regulations Section, Engineering Division of Public Works.  This is a technical review of the drainage 
(storm water) and regulations.  The following items have been reviewed and further requirements are as 
indicated: 
 
A “Site Plan” will be required with the following plans.  Provide the “Permit Tracking Number”, a location 
map, or legal surveys, showing the complete legal description for all owned properties plotted to scale.  
Show existing and proposed buildings with finished floor elevations, parking lot elevations and other 
drainage ways and north arrow with scale.  Assumed elevations will not be accepted.  Note all ”Bench 
Marks” and all elevations in Mean sea level. 
 
“Detention” is required due to flooding downstream of your site.  (Detention plans, with calculations, shall 
be submitted, by a Professional Engineer, to the “Engineering Division” for approval and will be separate 
from the building or paving/storm sewer plans). (A ”Fee in Lieu of” request letter will indicate the hardship, 
of having a detention pond, the square footage of soft surface (grass, dirt or gravel) converted to hard 
surface (asphalt or concrete) and will be accompanied by a site plan as per above).  All existing detention 
ponds shall have a construction inspection or an as-built w/engineer’s letter submitted before the building 
permit or the certificate of occupancy will be issued.  Demolition permits required for hard surface 
detention credit.  I have not received a master plan for this area. 
 
Should you have any questions regarding this information, please contact Charles Endsley with the Public 
Works Department at (405) 297-3527 or email at “e.endsley@okc.gov”.  
 
NOTE:   Detention Plans/Flood Studies/Site Plans, etc., without “Permit Tracking Number” will not 
receive the required credit for the building permit. 
 
Sincerely,  
 
 
Eric J. Wenger, P.E., Director 
Public Works Department 
 
  


The City of 


OKLAHOMA CITY 
Department of Public Works 
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Form 3‐2: Plan Review Meeting Notification 


 
 
Plan Review for Thursday, January 20, 2011 at 2:00 p.m. in the 10th floor Conference Room 
at 420 West Main Street. 
 
A representative from each consultant engineer that is familiar with each project must be 
at the meeting to answer development questions from staff. 
 
If the representative is not capable of answering staff questions, the plans will not be 
returned to the consultant.  The plans will be scheduled for a future meeting date. 
 
 
Tentative items for review: 
---------------------------------------- 
Consulting Engineers, PC 


WA-1234   Urban Lots Addition Section 2 
WA-5678   Somewhere Addition Section 3 
 
---------------------------------------- 
Engineering Associates 


WA-3456   South OKC 
---------------------------------------- 
New  Engineering 


PD-9876   New Subdivision Section 1 
---------------------------------------- 
XYZ Engineering 


WA-4321   New Subdivision  
SD-1234   Lack of Water Creek 
---------------------------------------- 
 
 
 
 
 
 
 
  


NOTE:  There is no longer parking validation available for the Walker/Sheridan parking garage if 


you attend a required meeting at any City Hall  function.   There are, however, parking meters 


along the streets immediately adjacent to 420 West Main Street.
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SAMPLE 


Form 3‐3: Permanent Easement Form 


PERMANENT EASEMENT 


(Representative) 
 
KNOW ALL MEN BY THESE PRESENTS THAT _______________________________________________ (“grantor”) for and 
in consideration of One Dollar and other good and valuable consideration, receipt of which is hereby acknowledged, does hereby grant 
and convey unto THE CITY OF OKLAHOMA CITY, a municipal corporation, its public trusts, and their successors and assigns 
(herein collectively referred to as “grantee”) a permanent easement over, under, across, through and to the following described 
property situated in ________________________ County, Oklahoma, to wit: 


See Attachment “A” (Subject Property) 
 
plus the right of ingress and egress through grantor’s property to and from said Subject Property along with all rights, title and interest 
in and to all land, fixtures, and appurtenances within the boundaries of the Subject Property, incidentally removed during the use of 
said easement, for the use of grantee for the exclusive purpose of constructing, operating, maintaining, and replacing  
__________________________ and other City owned or operated utilities and appurtenances thereto, over, under, through and upon 
the same. Grantor further covenants and agrees to neither erect a building or other structure nor change the terrain (no excavation or 
addition of soil) within the described easement without the prior approval of the grantee.  Grantor acknowledges the requirement of 
Oklahoma Statutes Title 63, Section 142.1 et seq., to call OKIE/One Call.  Should the grantee abandon the permanent easement and 
right-of-way for the purposes above stated, then the said easement shall revert to the grantor, its successors and/or assigns. 
 
The grantor hereby agrees that grantor, its heirs, successors, grantees, and assigns, will repair, maintain, and replace paving and 
facilities on this permanent easement whenever it becomes necessary due to the normal operation, maintenance, and/or repair of the 
utilities, appurtenances, and facilities. The grantor hereby further agrees that grantor, its heirs, successors, grantees and assigns, will 
hold the grantee harmless for any damage that should occur as a result of operations, maintenance, and/or repair of such facilities and 
utilities within the easement. 
 
Dated this _____ day of __________________________, 20_____. 
 
                
 
                
STATE OF__________________________________) 
                                         ) ss 
COUNTY OF________________________________) 
 
This instrument was acknowledged before me on this ______ day of ______________________________, 20_________, by 
___________________________________________ as ________________________________________ of Grantor. 
 


       __________________________________________________ 
 
My Commission Expires: _________________________ Notary Public # ________________________________ 
 
 
ACCEPTED by the Council of THE CITY OF OKLAHOMA CITY this _______ day of _________________________, 20_____. 
                
REVIEWED for form and legality.       City Clerk 
 
        
 Assistant Municipal Counselor      
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SAMPLE 


Form 3‐4: Permanent Easement Form 


PERMANENT EASEMENT 
(Individual) 


 
KNOW ALL MEN BY THESE PRESENTS THAT _______________________________________________ (“grantor”) for and 
in consideration of One Dollar and other good and valuable consideration, receipt of which is hereby acknowledged, does hereby grant 
and convey unto THE CITY OF OKLAHOMA CITY, a municipal corporation, its public trusts, and their successors and assigns 
(herein collectively referred to as “grantee”) a permanent easement over, under, across, through and to the following described 
property situated in ________________________ County, Oklahoma, to wit: 


See Attachment “A” (Subject Property) 
 
plus the right of ingress and egress through grantor’s property to and from said Subject Property along with all rights, title and interest 
in and to all land, fixtures, and appurtenances within the boundaries of the Subject Property, incidentally removed during the use of 
said easement, for the use of grantee for the exclusive purpose of constructing, operating, maintaining, and replacing  
__________________________ and other City owned or operated utilities and appurtenances thereto, over, under, through and upon 
the same. Grantor further covenants and agrees to neither erect a building or other structure nor change the terrain (no excavation or 
addition of soil) within the described easement without the prior approval of the grantee.  Grantor acknowledges the requirement of 
Oklahoma Statutes Title 63, Section 142.1 et seq., to call OKIE/One Call.  Should the grantee abandon the permanent easement and 
right-of-way for the purposes above stated, then the said easement shall revert to the grantor, its successors and/or assigns. 
 
The grantor hereby agrees that grantor, its heirs, successors, grantees, and assigns, will repair, maintain, and replace paving and 
facilities on this permanent easement whenever it becomes necessary due to the normal operation, maintenance, and/or repair of the 
utilities, appurtenances, and facilities. The grantor hereby further agrees that grantor, its heirs, successors, grantees and assigns, will 
hold the grantee harmless for any damage that should occur as a result of operations, maintenance, and/or repair of such facilities and 
utilities within the easement. 
 
Dated this _____ day of __________________________, 20_____. 
 
                
 
                
STATE OF__________________________________) 
                                         ) ss 
COUNTY OF________________________________) 
 
This instrument was acknowledged before me on this ______ day of ______________________________, 20_________, by 
___________________________________________ as ________________________________________ of Grantor. 
 


       __________________________________________________ 
 
My Commission Expires: _________________________ Notary Public # ________________________________ 
 
 
ACCEPTED by the Council of THE CITY OF OKLAHOMA CITY this _______ day of _________________________, 20_____. 
                
REVIEWED for form and legality.       City Clerk 
 
        
 Assistant Municipal Counselor      
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SAMPLE 


Form 3‐5: Permanent Easement Form 


TEMPORARY EASEMENT 
(Representative) 


 
 
KNOWN ALL MEN BY THESE PRESENTS THAT       for and in 
consideration of One Dollar and other good and valuable consideration, receipt of which is hereby acknowledged, does 
hereby grant and convey unto THE CITY OF OKLAHOMA CITY, a municipal corporation, a temporary easement 
over the following described property situated in                County, Oklahoma, to wit: 
 


See Attachment “A” 
 
for the use of THE CITY OF OKLAHOMA CITY for the exclusive purpose of constructing      
and other public utilities and appurtenances thereto, over, under, through and upon the same. Said easement shall expire 
and revert back to the grantor, its successors and/or assigns when construction of the Project is completed. 
 
Dated this day of    , 20 . 
                
 
                
 


CORPORATE ACKNOWLEDGEMENT 
 
STATE OF   ) 
    ) Ss 
COUNTY OF   ) 
 
This instrument was acknowledged before me on this  day of    , 20 , by 
 
      as     , of    . 
 
My Commission Expires:             
 
        Notary Public #      
 
 
REVIEWED for form and legality. 
         
 
        
Assistant Municipal Counselor 
 
ACCEPTED by the Council of THE CITY OF OKLAHOMA CITY this day of   , 20  
 
 
                
        City Clerk 
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SAMPLE 


Form 3‐6: TEMPORARY EASEMENT 
(Individual) 


 
 
KNOWN ALL MEN BY THESE PRESENTS THAT        for and in 
consideration of One Dollar and other good and valuable consideration, receipt of which is hereby acknowledged, do(es) 
hereby grant and convey unto THE CITY OF OKLAHOMA CITY, a municipal corporation, a temporary easement 
over the following described property situated in    County, Oklahoma, to wit: 
 


See Attachment “A” 
 
for the use of THE CITY OF OKLAHOMA CITY for the exclusive purpose of constructing       
and other public utilities and appurtenances thereto, over, under, through and upon the same. Said easement shall expire 
and revert back to the grantor, its successors and/or assigns when construction of the Project is completed. 
 
Dated this day of    , 20 . 
                
 
                
 


INDIVIDUAL ACKNOWLEDGEMENT 
 


STATE OF   ) 
    ) Ss 
COUNTY OF   ) 
 
This instrument was acknowledged before me on this  day of    , 20 , by 
 
      . 
 
My Commission Expires:             
 
        Notary Public #      
 
 
REVIEWED for form and legality. 
 
         
        
Assistant Municipal Counselor 
 
ACCEPTED by the Council of THE CITY OF OKLAHOMA CITY this day of   , 20  
 
 
                
        City Clerk 
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SAMPLE 


Form 3‐7 


WORK ORDER CHECKLIST FOR CONTRACTOR 
 
 


 3 ORIGINALS – MAINTENANCE BONDS 
 


1. Make sure back page has original signatures and corporate seal for contractor as 
well as seal for Bonding Company. 


2. Make sure Power of Att’y is for Att’y-In-Fact---3 original Notary sealed 
documents. (Impressed seal must be on this document) 


3. Include 3 original Notary sealed documents for verification of signature of 
Bonding Company representative that signed on the original bond.  


4. 3 original Notary documents naming the principal contractor on the 
maintenance bond (Contractor who signs Maintenance Bond) verifying his/her 
title as President or Vice President only. 


5. Make sure the price of the contract is the first year price of the bond. 
6. Private work noted on contract does not need bonding. 
7. All PD projects must be a 5-year bond. 
8. All SD and DD projects must be a 2-year bond. 


 
 3 ORIGINAL SIGNED CONTRACTS 


 
1. All quantities on contract must read exactly the same as on the approved plans.  


NO EXCEPTIONS 
2. Needs to be signed by the Developer and the Contractor. 


 
 3 ORIGINAL SIGNED INSURANCE CERTIFICATES WITH NOTARY 


 
1. Must be at least $1 million Umbrella or Bodily Injury coverage. 
2. Must name Oklahoma City as additional insured and certificate holder. 
3. Expiration date must be at least 3 months from date of Work Order. 
4. 3 original Notaries for signature on insurance certificate. 
5. Worker’s Compensation is also required for the project. 


 
 PAYMENT FOR INSPECTION FEES 


 
1. Inspection fees are based on total (public and private work) price of contract 


(scope of work performed). 
2. See additional schedule for rate structure (inspection fee to be paid). 


 
 ADDITIONAL SUPPORT DOCUMENTS 


 
1. Asphalt or Concrete mix type (Paving plans only) 
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SAMPLE 


Form 3‐8 


  
 


ENGINEERING DIVISION 


PRIVATE DEVELOPMENT 
WORK ORDER 


~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 


Date: 


Work to be done for:  PUBLIC WORKS 
 
Address:   
 
Under Project No.: PD-xxxx 
 
Construct Under Account No:   
 
When work is to be done:     
 
(Driveways):                           No Encroachment O.K.: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 Location, and Description of Work Permitted or Authorized:   
 
PLEASE ASSIGN INSPECTOR FOR CONSTRUCTION OF Paving/Drainage 
TO SERVE    


PD-xxxx 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Contractor:   
Engineer:   
Lab:   
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 


(Construction Records) 
 
Date Staked:                                By:  ______________________   
 
Field Book:                                 Page:                                                Eric Wenger, PE, City Engineer, 
                                                                                                    Director of Public Works 
Inspector:                                    Completed:                                   By: 
          ______________________________


Work Order No PD‐ 
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SAMPLE 


Form 3‐9 


 
 
 


 
 
 


PUBLIC WORKS DEPARTMENT 
ENGINEERING DIVISION 


PRIVATE DEVELOPMENT 
RECEIPT 


~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 


Project No. PD-      
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 


Date  __  
 
Received of  __ 
  
The sum of  _ /100  DOLLARS 
  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 


ENGINEERING INSPECTION FEES FOR CONSTRUCTION OF PAVING/DRAINAGE 
 


  TO SERVE __   .   
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 


 
 
 
 
 
 
 
 


~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
This Is To Certify the Above Fees Have Been Paid  


~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Receipt No.         
 
CONTRACT AMOUNT:  Public $    Private $     
 
Contractor:   
Engineer:   
Testing Lab:     Eric Wenger, PE, City Engineer, 
      Director of Public Works By:     


      $      xxxxx             


Inspection Fees Paving/Drainage $   . 
 Sanitary $ 
 Storm Drainage $ 
 Penalty $ 
 Other (Specify) $  
  Total $   . 
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SAMPLE 


Form 3‐10 


 


Detention Pond Inspection Report 


Project Information 
 


Building Permit Number:  BLDC: ____________________________________ 
 
Project Name: _________________________________________________________ 
 
Address: _____________________________________________________________ 
 
Consulting Engineer: ___________________________________________________ 
 
Contact Requesting Inspection 
 
Name: _______________________________ Phone Number: (____)____-______ 
 
Company: _____________________________________________________________ 
 
Inspection Information 
 
Date Approved_______________________ Letter of Certification:_________________ 
 
Comments: ____________________________________________________________ 
 
 
 
 
 
 
 
 
 
Inspector: _____________________________ Date: ___________________________ 
 
                  Drainage File #:_____________ 


The City of 


OKLAHOMA CITY 
Department of Public Works 
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SAMPLE TO: David Adcock, Manager 
 Development Services 


FROM: Eric Wenger, P.E., Director 
 Public Works Department 


DATE: Month dd, yyyy 


SUBJECT: Building Permits for: 
 PD-XXXX – Subdivision Name 
 Major Cross Streets or Location 


Void Memorandum Dated: Month XX,  XXXX 


 
Following review of the engineering data and/or information submitted to this office by 
Consulting Engineers, P.C., it has been determined that two-part building permits will be 
required on the following lots: 
 
 Lot Block Minimum Finished Floor Elevation 
 Lot block elevation 
 
The minimum finished floor elevation provided applies to all structures including garages, 
outbuildings, mobile home anchor slabs, basements, and the lowest point of entry of storm 
shelters.  No two-part building permits will be required on the remaining lots in this addition.  
The above elevations have been adjusted and referenced to the North American Vertical Datum 
1988 (NAVD 1988). 


 


Pc: Company Name  
 Engineer  
 


 Reviewer 
 Curtis Liggins 
 Ginger Ross (DF-XXXX) 
 


 Development Services 
  Robert Roe 
  Terri Massey (Plat-XXXX) 
 
 
 


 
 
 


MEMORANDUM         FORM 3‐11 
The City of 


OKLAHOMA CITY 
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Form 3‐12 
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4 Storm	Water	Run‐off	Calculation	Methods	


4.1 Introduction	
This chapter provides the City approved sources for rainfall data and H&H calculations for the design of 


drainage conveyance systems to meet the requirements of the Drainage Ordinance and DCM.   


4.2 Rainfall		
Total rainfall is provided for calculation of flows using programs such as HEC‐1 (USACE, 1998), HEC‐HMS 


(USACE, 2010), or WinTR‐55 (USGS, 2009).  Rainfall intensities are provided for calculation of flow using 


rational or modified  rational methods.   Annual average  rainfall  for  the City  is also provided  for using 


USGS regression equations and NSS (National Stream Stats) methods.  


4.2.1 Total Rainfall 


Total rainfall is calculated from the US Weather Bureau Technical Paper No. 40‐ Rainfall Frequency Atlas 


of the United States for cumulative rainfall data for storm durations greater than one hour. The National 


Oceanic and Atmospheric Administration  (NOAA) Technical Memorandum NWS HYDRO‐35  is used  for 


cumulative rainfall data of storm durations from 5 to 60 minutes.  


 
Table 4‐1: Total Rainfall Depths 


 
Duration 


Total Rainfall in Inches 
 


Return Period  


  1-year 2‐year  5‐year  10‐year  25‐year  50‐year  100‐Year  500‐year 


5‐minute  0.40  0.48  0.56  0.62  0.72  0.79  0.86  1.01 


10‐minute  0.71  0.84  0.99  1.11  1.27  1.41  1.54  1.83 


15‐minute  0.84  1.01  1.20  1.34  1.54  1.70  1.86  2.23 


30‐minute  1.14  1.40  1.73  1.96  2.29  2.55  2.81  3.39 


1‐hour  1.44  1.81  2.28  2.60  3.07  3.44  3.80  4.58 


2‐hour  1.70  2.13  2.80  3.30  3.85  4.44  5.00  6.12 


3‐hour  1.87  2.28  3.13  3.63  4.25  4.83  5.43  6.60 


6‐hour  2.19  2.71  3.64  4.30  5.08  5.71  6.40  7.80 


12‐hour  2.63  3.23  4.31  5.10  6.00  6.71  7.55  9.20 


24‐hour  3.00  3.75  5.15  5.88  7.00  7.78  8.75  10.68 


 
 


4.2.2 Rainfall Intensities for Rational Method  


The  intensity, R,  is the average rainfall rate  in  inches per hour for the period of maximum rainfall of a 


given frequency having duration equal to the time of concentration. For a given time of concentration, 
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Tc,  and  a  given design  storm  frequency,  the  rainfall  intensity, R  can  be obtained using  the  following 


equation: 


  R	 	B	/	 Tc	 	D E                          4‐1 


Where, 


 R = Rainfall Intensity, inches per hour 


Tc = Time of Concentration, minutes (See Equation 4.4) 


B, D, E = Parameters defined in Table 4.2 


Table 4‐2: Rainfall Intensity Parameters. 


Return Period  Parameters for the IDF Equations 


B  D  E 


2‐Year  104.332663  17.298017  0.934857 


5‐Year  79.655486  14.827708  0.825124 


10‐Year  87.535303  15.8822422  0.8113341 


25‐Year  101.481871  16.773612  0.805881 


50‐Year  98.924724  15.864806  0.775353 


100‐Year  102.769257  15.864806  0.760373 


 


4.2.3 Annual Average Rainfall  


The  annual  average  rainfall  for  the  City  is  32  inches.  This  value  is  used  in  the  regional  regression 


equations for calculation of runoff or flow.   


4.3 Flow	or	Runoff	Calculations	


4.3.1 Oklahoma City Accepted Runoff Calculation Methods 


There  are many methods  for  calculating  runoff  for  a  design  of  components  of  the  storm  drainage 


system.  Table 4.3 lists the methods acceptable within the city.  Peak flow calculations are used for sizing 


drainage conveyance systems.  Total volume of the flow is used in sizing detention facilities for quantity 


and quality requirements.  Table 4‐3: List of Runoff Calculation Methods 


  Applicable Use  Use with Minimum Basin 
Area (Acres) 


Use with Maximum 
Basin Area (Acres) Peak Flow  Total Volume 


Rational Method  Yes  No  0  200 


SCS Method   Yes  Yes  200  2000 


USGS  Regression 
Equations 


Yes  No  500  None 


Modified Rational  No  Yes  0  200 
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Runoff from drainage areas of 200 acres or less shall be determined by the Rational Formula:  


Q	 	CIA	  4‐2 


Where, 


Q =  Flow in cubic feet per second 


A =  Area  to be drained  in  acres, determined by  field  surveys based on Oklahoma 


City 1990 Contours 


I =  Percent  of  imperviousness  of  the  area; may  vary  between  70  percent  and  95 


percent. Coefficients lower than these indicated values shall be approved by the 


City Engineer; however,  in such  instances, a detail drainage calculation shall be 


submitted for approval of the reduced values. 


C =  runoff coefficient; fraction of runoff, expressed as a dimensionless decimal 
fraction, that appearsas surface runoff from the contributing drainage area.   


  
Table 4‐4: Imperviousness Factors 


Development Type  Zoning   Imperviousness Factor 


Single Family Residential 
Including Mobile Homes 


R‐1  0.70 


Duplex  R‐2  0.75 


Quad‐Plex  R‐3  0.80 


Apartment Complexes  R‐4  0.85 


Commercial‐Offices  C‐1 through C‐3  0.90 


Shopping Centers  C‐4  0.95 


Industrial  I‐1 through I‐3  0.95 


 


4.3.2 Time of Concentration  


One of the basic assumptions underlying the Rational Method is that runoff is a function of the average 


rainfall rate during the time required for water to flow from the most remote part of the drainage area 


to the point under consideration. The other significant assumption is that intensity of rainfall is constant 


over the entire basin during this time.  


Time of concentration consists of overland flow time, To plus the time of travel, Tf, in the storm sewer, 


paved  gutter,  roadside  drainage  ditch,  or  drainage  channel.  For  nonurban  areas,  the  time  of 


concentration consists of an overland flow time, To, plus the time of travel in a combined form, such as a 


small  swale,  channel,  or  drainage  ditch.  The  latter  portion,  Tf,  of  the  time  of  concentration  can  be 


estimated from the hydraulic properties of the storm sewer, gutter, swale, ditch, or channel. Overland 


flow time, on the other hand, will vary with surface slope, surface cover and distance of surface flow. 


The infiltration rate of the soil, the presence of depression storage areas and the amount of antecedent 
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rainfall will also affect the inlet time, since the rainfall must first overcome these losses before a steady 


state runoff condition will be achieved.  


Thus, the time of concentration can be calculated using the following equation: 


	 	 	 	   4‐3 


Where, 


 Tc = time of concentration (minutes) 


To = initial, or overland flow time (minutes) 


Tf = travel time in the ditch, channel, gutter, storm sewer, etc. (minutes) 


Minimum time of concentration, Tc, shall be 5 minutes. 


The overland flow time, To, in non‐urbanized watersheds may be calculated as follows: 


To	 	K	L0.37/S	0.2   4‐4 


Where, 


 K = retardance factor (See Table 4‐5) 


L = Length of the overland flow in ft. 


S = slope of the ground ft/ft. 


Table 4‐5: Retardance “K” factor for type of Cover 


Dense Grass  1.13 


Average Grass  1.000 


Poor Grass  0.942 


Bare Soil  0.604 


1‐4 acre Residential  0.785 


Residential   0.511 


Industrial/Commercial 0.445 


Pavement  0.372 


 


The equation for overland flow time, To, shall be used for a maximum distance 600 feet. For longer basin 


lengths, the shallow concentrated flow and channel flow shall be used. The time of concentration shall 


be  the  combination of overland  flow with  the  travel  time, Tf, which  is  calculated using  the hydraulic 


properties of the swale, ditch, or channel. The calculated velocity shall be based on Manning’s equation. 


(Specify a range of velocities) 


  Tf	 	 Velocity	 ft/sec /Length	 ft *60	sec/min2	
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4.4 USGS	Regression	Equation	
The United States Geological Survey (USGS) regression equations for ungaged streams can be found  in 


the  USGS  publication,  "Techniques  for  Estimating  Flood  Discharges  for  Oklahoma  Streams",  Water 


Resources  Investigation 77‐54, U.S. Geological Survey, Water Resources Division, June 1977 (USGS).   A 


minimum Urbanization Factor (RL) of 4.1 shall be used for the calculation of runoff using the equations. 


Form 4.1 shows an example calculation sheet for using this method.  


  


Form 4‐1: USGS Regression Equations 


A. Flood peak‐discharge regression equations for ungagged, unregulated, rural streams 


0.075 . . .  


0.799 . . .  


2.62 . . .  


8.80 . . .  


18.60 . . .  


35.60 . . .  


126 . . .  


Where, 


 = regression estimate of peak discharge in cubic feet per second (cfs) 


 U =ungaged 


r = rural 


A = drainage area, in square miles, ranging from 0.144 to 2,510 mi2 


S = main channel slope, in feet per mile, ranging from 1.89 to 288 ft/mi 


P = mean annual precipitation, in inches, ranging from 15.0 to 55.2 in 


The  regression  equations  above  are  applicable  for watersheds  that  are  not  significantly  affected  by 
regulation from man‐made structures. The equations are not intended for use for conditions where one 
or more of the watershed variables are near or beyond the ranges of the variables described above. 
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Form 4‐1: USGS Regression Equations (cont.) 


B. Flood peak‐discharge regression equations for ungaged sites on urban streams 


 


1.60 1 0.167 7  


1.87 1 0.167 7  


2.21 1 0.167 7  


2.46 1 0.167 7  


2.72 1 0.167 7  


3.30 1 0.167 7  


Where, 


 =estimated peak discharge for urban streams 


 = urbanization factor 


 = regression estimate of peak discharge for ungaged, unregulated, rural streams in (cfs) 


The urbanization factor ( ) is based on the percentage of the drainage basin that is impervious area 
and the percentage of the drainage basin that is served by storm sewer. See Figure 4‐1 below. 


 


 


Figure 4‐1 USGS Urbanization Factor R 
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4.5 SCS	Unit	Hydrograph	Method		
The Soil Conservation Service (SCS) method is presented in detail in Section 4 of the U.S. Department of 


Agriculture  Soil  Conservation  Service  Engineering  Handbook  and  Model  Drainage  Manual.  The  SCS 


computer program WinTR‐55 or the U.S. Army Corps of Engineers computer program HEC‐HMS or HEC‐1 


are acceptable ways of utilizing the SCS methodology. The SCS publication WinTR‐55 may be used for up 


to 2,000 acres of drainage basin sizes (See Appendix B)   


4.6 Acceptable	Methods	for	Hydraulic	Calculations		


4.6.1 Introduction 


Manning’s method shall be used for the hydraulic calculation of drainage ditches and storm sewers. For 


drainage ditches structures draining up to 20 Acres, Manning’s equation for uniform flow can be used ( 


Equation 4‐5).   


4.6.2 Manning’s Equation  


The  size  of  closed  storm  sewers,  open  channels,  culverts,  and  bridges  shall  be  determined  by  using 


Manning’s Equation which may be modified for use with runoff determined by the Rational Formula to: 


. 	 	 	 	  4‐5 


Where: 


Q    =  discharge in cubic feet per second 


A    =  cross sectional area of water in conduit in square feet  


R    =  hydraulic radius of water in conduit 


S    =  mean slope of hydraulic gradient in feet of vertical rise per foot of horizontal distance 


n   =  Manning’s roughness coefficient, the typical values of Manning’s roughness coefficient 


for capacity calculations are given in Table 4.6 below 


Table 4‐6: Manning’s roughness coefficients 


RCP & RCB  0.013 


CGMP  0.024 


HDPE  0.013 


Concrete Lined Channel  0.013 


Grass Lined Channel  0.035 


Concrete Curb & Gutter   0.013 


Asphalt Pavement  0.016 


Rip‐Rap  0.033 
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In addition to Manning’s equation, use of the other design methods may be required to adequately size 
storm water facilities. Design of storm sewer systems shall maintain the hydraulic grade line below the 
gutter elevation to eliminate flooding inlet at the gutter line.    
 


4.6.3 Backwater Profile Using HEC‐RAS or HEC‐2 


The  U.S.  Army  Corp  of  Engineers  Programs  HEC‐RAS  River  Analysis  System  or  HEC‐2 Water  Surface 


Profiles Program shall be used  to analyze all open channels with drainage areas  larger  than 20 Acres. 


Normal  depth  shall  be  used  as  the  boundary  condition  if  a  beginning water  surface  elevation  is  not 


known.  If a previous  study  is available downstream of  the existing  location,  the boundary  conditions 


should be based on the known water surface elevation of the approved study. 


4.6.4 Use of Other Commercial Available Packages 


Use of other software such as AutoCAD Storm and Sanitary Sewer, EPA‐SWMM, XP‐SWMM, any other 


similar commercially available package  is permitted with a  justification  for  the value of parameters  is 


provided by the Engineering Consultant.   
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5 Street,	Inlets,	and	closed	Storm	Sewer	


5.1 Introduction	
Streets, curb Inlets, and closed storm sewer are used for providing drainage within urban areas. Streets 


are  integral  part  of  an  urban  drainage  system.    Streets  are  used  to  provide  drainage  until  its  flow 


capacity  is exceeded then curb  inlets are provided to drain the street.   A closed storm sewer system  is 


provided to accept flow from inlets and to meet the requirements of Section 3.3.3  titled improvements. 


The Following  subsections describe design  features and  requirements  for drainage  system  for  streets 


curbs and gutters.   Streets without curb and gutters are permitted  in accordance with the Subdivision 


regulations  in  rural areas with  lot  sizes bigger  than 1 Acres. For Planning Commission approved  rural 


subdivisions, use of borrow ditches are permitted for street drainage. The design of these ditches shall 


be in accordance with the Chapter 7.   


5.2 Roadway	Drainage	


5.2.1 Design Flow 


The street shall be designed for fully urbanized conditions as determined by current zoning for the area.   


However, the minimum composite imperviousness factor shall not be less than 0.7 (see Table 4.4). The 


maximum flow discharged directly to a street shall not exceed 56.2 cubic feet per second with a velocity 


less than or equal to 15 feet per second. 


5.2.2 Roadway Flow Capacity 


A  two  lane  street  shall  be  used  for  runoff  conveyance  provided  the  roadway  cross‐section  has  the 


capacity  to  convey  the  peak  discharge  from  a  25‐year  design  event without  overtopping  a  6”  curb.  


Street capacities are calculated based on the area and wetted perimeter of the roadway cross‐section 


considering  the  street width  and  crown  of  the  roadway.    The minimum  capacity  for  any  stretch  of 


roadway  is based on  the minimum  slope of  the  roadway  section. A minimum  slope of 0.4%  shall be 


maintained at every  location along a proposed street. The roadway capacities are calculated using the 


following equation.   


         
.
	 . . .            5‐1 


Where: 


Q    =  discharge in cubic feet per second 


Sx    =  cross slope in feet per feet  


S    =  mean slope of hydraulic gradient in feet of vertical rise per foot of horizontal distance 


T    =     width of flow in feet 
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n   =  Manning’s roughness coefficient 


A four lane street shall be used for conveyance of flow provided the flow depth is limited to 6”.  


5.2.3 Drainage Related Street Design Features 


Crowns must be omitted  at  all  intersections  to  avoid ponding.   Vertical  curves  are not permitted  at 


sumps and breaks  (vertical  low and high points of a  roadways section) within Oklahoma City because 


they create flat spots which cause ponding.  To avoid ponding, grade changes shall be designed by using 


chords with minimum lengths of twenty‐five (25) feet and a slope of 0.4% or greater.    


5.3 Curb	Inlets	(Design	2	Inlets)	


5.3.1 Inlet Design Flow and Location 


Inlets must be designed  for  fully urbanized  conditions as determined by  current  zoning  for  the area.   


However, the minimum composite  Imperviousness factor shall be 0.7 or an Urbanization Factor (RL) of 


4.1  shall  be  used with  the  USGS  regression  equation  (see  Table  4.4).      Storm  drain  inlets  shall  be 


designed and placed at the following  locations to provide quick and efficient removal of surface water 


from the street: 


A. Curb  inlet grates are required to drain the very  low flow that usually cannot enter curb hoods. 


Grates shall be located at the lowest point of the sump or the downstream end of a curb inlet.    


B. At least one curb inlet shall be located at a sump location unless the location is being served 
with a flume with a curb opening. 


C. If a street/roadway is designed to drain towards a “T” intersection and the intersecting street is 
flowing at 70% or greater street capacity as described in Section 5.2.2 above, then inlets must be 
placed before the intersection to drain all of the upstream street discharge.  If a street is 
designed to drain towards a “T” intersection, additional finished floor and driveway location 
restrictions are imposed to protect against driveways acting as a channel that may drain storm 
water runoff towards a garage causing flooding.  A driveway edge for a lot along a T‐intersection 
shall have a minimum offset of 20’ from the center line of the intersecting street. 


D. If  25‐year  urbanized  flow  in  the  roadway  exceeds  the  street  capacity  a  curb  inlet  shall  be 


provided  to  capture  10‐year  flow.  The  by‐passed  flow  must  be  included  in  the  capacity 


calculations  for  the  next  downstream  inlet, whether  it  is  on  a  continuous  grade  or within  a 


sump. 


E. Curb  inlets  located at  sumps  shall be designed  to  intercept a minimum of  the peak discharge 
from the 50‐year design event with an overflow structure designed to  intercept the difference 
between the inlet capacity and the 100‐year by‐pass from all other upstream inlet locations.  If 
there is no overflow structure, the curb inlets at sumps must be designed to carry the 100‐year 
storm and the 100‐year by‐pass from all other upstream  inlet  locations. All subdivision streets 
must have  inlets between Design 2‐0 and Design 2‐4, unless  specifically approved by  the City 
Engineer.  Inlets  located  in  cul‐de‐sacs  can  be  no  larger  than  a Design  2‐0,  unless  specifically 
approved by the City Engineer.  
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5.3.2 Design and Construction Standards 


The City of Oklahoma City Standard D‐101 (Public Works) contains engineering design and construction 


details for Design 2 Inlets. Design 2 Inlets are multiple curb openings and two grates. This type of inlet is 


usually  the  most  practical  type  of  roadway  drainage  because  it  resists  clogging  and  offer  little 


interference  to  vehicular, bicycle, or pedestrian  traffic. The maximum  inlet  capacities  are  included  in 


Table 5.1 below.   


Table 5‐1: Design 2 Inlet Capacities 


Type  Total Capacity  Grate Capacity  Hood Capacity  Length 


Design 2‐0  8.2 cfs  3.2 cfs  5 cfs  5 ft 


Design 2‐1  13.2 cfs  3.2 cfs  10 cfs  10 ft 


Design 2‐2  18.2 cfs  3.2 cfs  15 cfs  15 ft 


Design 2‐3  23.2 cfs  3.2 cfs  20 cfs  20 ft 


Design 2‐4  28.2 cfs  3.2 cfs  25 cfs  25 ft 
     


5.4 Grated	Street	Inlets	


5.4.1 Inlet Design Flow and Location 


Grated street inlets shall be designed for fully urbanized conditions as determined by current zoning for 


the area.     However, the minimum composite urbanization factor shall not be  less than 0.7 (see Table 


4.4) or an Urbanization Factor (RL) of 4.1 shall be used with the USGS regression equation.  


This type  inlet  is allowed only allowed for addressing drainage and flooding  issue  in already developed 


area and use of these inlets in new subdivision.   They are typically located at a sump or close to a sump 


location.   The  lots  adjacent  to  a  grated  street  inlet  located  at  a  sump  shall be elevated one  (1)  foot 


above the top of curb of the inlet.  


5.4.2 Design and Construction Standards 


The City of Oklahoma City Standard D‐102 (Public Works) contains engineering design and construction 


details for the Grated Street Inlets. This type of inlet shall be used when a Design 2 Inlet is not suitable 


due to a specific site condition.  The maximum inlet capacities are included in Table 5.2 below.  


Table 5‐2: Grated Inlet Capacities 


Type  26’ on‐grade  26’ sump  32’ on‐grade  32’ sump 


Alternative “A” *  52 Cfs   60 cfs  60 cfs  60 cfs 


Alternative “B” **  52 cfs   60 cfs  60 cfs  60 cfs 


* Based on IKG Industries Type WL Size 20A Galvanized Steel Grate 


** Based on Neenah Foundry Type R‐4999‐NX with Type C Frame 
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5.5 Grated	Box	Inlet,	Design	5,	6,	and	7	Inlets	


5.5.1 Design Flow 


Similar to other types of  inlet, design flow for these families of  inlets shall be based on fully urbanized 


flow based on current zoning for the area.   However, the minimum composite urbanization factor shall 


not be  less  than 0.7  (see Table 4.4).   Typically  these  types of  inlets  shall be designed  for  the 50‐year 


urbanized  flow with  a  100‐year  overflow.    In  commercial  areas where  an  overflow  flume  cannot  be 


provided due to site conditions,  inlet shall be designed for the 100‐year urbanized flow  in conjunction 


with  an  adequately  sized  closed  storm  sewer  system  in  accordance  with  Section  5.7  design 


requirements.  


5.5.2 Inlet Location and Other Considerations 


This  type of  inlet  shall be  located at a  sump  location  in a parking  lot or  in paving with an apartment 


complex.   The building pads  located adjacent  to grated box  inlets  located at  sumps  shall be elevated 


higher of the two elevations, either  (1 1/2)  feet above the top of the grate or 1’ above the curb  if an 


overflow flume is provided.   


5.5.3 Design and Construction Standards 


The City of Oklahoma City Standard D‐103 and D‐105  (Public Works) contains engineering design and 


construction details for the Grated Box Inlets. These types of inlets shall not be used in streets. They are 


designed to be used in paved areas such as parking lots and apartment complexes. 


Table 5‐3: Design 5, 6, & 7 Inlet Capacities 


 


 


 


 
 


The capacity of the Design 5, 6, & 7 Inlets considers 9” of head.  Design 5, 6, & 7 Inlets shall be designed 


to  intercept  a minimum of  the peak discharge  from  the  100‐year design  event.    If  the  inlets  cannot 


intercept the 100‐year design event, then they can be designed to carry the 50‐year storm event as long 


as nearby building elevations are built a minimum of one (1) foot above the head elevation of the 100‐


year design event. 


5.6 Box	Inlets	with	Side	Openings	


5.6.1 Inlet Design Flow & Location  


Design flow calculation requirements are the same as described in the Section 5.5.1. The inlets shall be 


designed to  intercept a minimum of the peak discharge from the 100‐year design event since  it  is not 


feasible to include an overflow structure as part of the design. All structures adjacent to box inlets with a 


lid shall be elevated one (1) foot above the top of lid.  


Inlet Name  Number of Grates  Capacity 


Design 5  1  1.6 cfs 


Design 6  2  3.2 cfs 


Design 7‐1  4  6.4 cfs 


Design 7‐2  6  9.6 cfs 


Design 7‐3  8  12.8 cfs 
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This  type of  inlet  shall also be used  in urban areas  to drain  low  spots behind  street curbs where  it  is 


impractical to create positive grade to drain to the street. The inlet opening has 1 cfs capacity per linear 


feet of opening for a 6” head. A maximum head of 12” allowed from the bottom of the opening.  


5.6.2 Design and Construction Standards 


 The City of Oklahoma City Standard D‐103 (Public Works) contains engineering design and construction 


details for Box Inlets with Side Openings.   


5.7 Closed	Storm	Sewer	


5.7.1 H&H Calculations and Design 


The Oklahoma City drainage ordinance § 16‐14  requires storm sewers carrying urbanized  runoff  from 
streets  shall be designed  to  capture  a minimum of 10‐year  return period  storm.  The maximum  area 
draining  to  the  street  shall not exceed 11 Acres.    If at any point a 25‐year urbanized  runoff exceeds 
street capacity, a set of  inlets and a closed storm system to carry a minimum of the 10‐year urbanized 
runoff shall be provided.  At sump areas the storm sewer shall be designed to serve a 50‐year urbanized 
flow with a concrete flume being constructed over the storm sewer to ensure that any overflow from a 
100‐yr  urbanized  flow  can  reach  a  suitable  outlet  without  threatening  any  existing  and  proposed 
structures.  
 
The capacity calculations for a closed storm sewer shall be performed using Section 4.6.2.  In addition to 


Manning’s  equation  the use of  the other design methods may be  required  to  adequately  size  storm 


water facilities. The design of a closed storm sewer system shall maintain the hydraulic grade line below 


the gutter elevation to eliminate flooding at gutters and inlets. 


5.7.2 Minimum Sizing and Other Design Standards 


A closed storm sewer system shall be sized for an urbanized flow conditions. A closed storm sewer shall 


meet the requirements established in Section 5.7.1 regardless of the capacity of the downstream storm 


sewer.   A closed storm sewer within public  right‐of‐way shall not be  less  than eighteen  (18)  inches  in 


diameter. A closed storm sewer crossing a public street, public drainage easement, next to curbs, and 


between houses shall either be Reinforced Concrete Pipe (RCP) with “O” rings or aluminized corrugated 


metal pipe with gaskets.  All joints on RCP, RCB, and CMP shall be wrapped with two (2) foot wide filter 


fabric strip joints and overlapping two (2) feet.  CMP shall not be used in publicly funded improvements 


as described  in Section 3.11 unless  it  is used to replace existing pipe and typically used  in a rural area. 


HDPE shall be used only under natural grade and shall comply with the attached Special Provisions. 


 A closed storm sewer shall be constructed with a minimum soil cover of two (2) feet from the top of the 


finished  grade  to  the  top of  the  pipe. Any development  consisting of  a  closed  storm  sewer  shall be 


constructed  with  crushed  rock  backfill  under  the  public  street  and  under  paving  within  the  public 


drainage  easement. A minimum Manning’s  “n”  shall be used  in  accordance with  Table  5.4. A  closed 


storm  sewer  shall have a minimum  flow velocity of  two and a half  (2.5)  fps and a maximum velocity 


based on the type of material as shown in Table 5.4 below. 


Table 5‐4: Minimum Manning’s “n” Value and Maximum Velocities for Sewer Materials 
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Material  Maximum Velocity (fps)  Minimum “n” value 


Concrete  18  0.013 


CGMP  12  0.025 


HDPE  14  0.013 


 


5.7.3 Horizontal and Vertical Alignments 


The diameter of the pipe shall not decrease proceeding down gradient within the closed storm sewer 


system.  A diversion of flow is not allowed (i.e., the discharge point and all inlets of a closed storm sewer 


system shall be within the same watershed). Unless there is a problem with cover height, it is desirable 


to  use  closed  storm  sewer  conduit with  a  circular  cross‐section.  A  closed  storm  sewer  shall  not  be 


located under paving parallel to the roadway unless specifically approved by the City Engineer. All closed 


storm sewer must be extended to the property limits of the improved development. 


When tying two existing storm sewer systems together the crowns of the proposed pipe and the existing 


pipe on the upstream shall match and at the downstream end the proposed pipe and existing pipe shall 


match at the flowlines.   


5.7.4 Manhole, Inlets, and Junction Boxes 


Separation for all manholes and  junction boxes for RCP  less than or equal to 60” diameter or RCB  less 


than or equal to 5’ in height, shall be 350 feet maximum. Masonry manholes shall not be used in public 


projects and within public rights‐of‐way. A structurally designed and adequately sized concrete junction 


box with a minimum six (6) inch space between the outside of the pipes and inside wall shall be used for 


connecting three or more pipes of eighteen (18) inches or larger. A radius junction box shall be used to 


negotiate horizontal direction change larger than thirty (30) degrees.  A radius junction box shall also be 


used for connecting two pipes larger than 30 inches.  


5.7.5 Outfall Condition and Grade to Drain Requirements 


Pipe/Culvert Outfall shall be lowered to the flow line of receiving creek.  A 3‐foot cut‐off wall is required 


at all pipe/culvert outfalls.  If  the discharge velocities are higher  than  the existing downstream natural 


soil shear stresses and velocities shown  in Table 6.2 and Table 6.3, permanent structural and/or non‐


structure erosion  controls  shall be  required  in accordance with Table 6.3.   A minimum 300’ grade  to 


drain  from  the  edge  of  the  proposed  improvement  is  required  for  all  closed  drainage  systems.    A 


temporary easement from the adjoining property owners shall be obtained by the developer. The 100‐


year water surface elevation at the storm sewer outfall must be shown on plans. 


If there is no existing storm sewer or inadequately sized storm sewer downstream of the outfall and the 


outflow  threatens  an  existing  structure  downstream,  Storm Water  Quantity  Detention  and/or  Flow 


Spreader shall be required in accordance with Chapter 8 of this manual. 


5.7.6 Design and Construction Standards 


The City of Oklahoma City  Standards D‐201  and D‐204  contains  engineering design  and  construction 


details for Manholes and Junction Boxes. 
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5.8 Check	List	for	Minimum	Submittal	Requirement	
Minimum submittal requirement shall be in accordance with Section 3.6.2 and Appendix A2.  
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6 Bridges,	Culverts,	and	other	Special	Structures	


6.1 Introduction	
Article § 16‐13 of the drainage ordinance requires flow of water across continuous stream be through 


culverts or bridges. Design of bridges and culverts shall conform to city construction standard details and 


standard specifications. 


For the purpose of maintenance within Oklahoma City, any structure with a clear span of  less than 20 


feet  is considered a culvert and any  structure with a clear  span of more  than 20  feet  is considered a 


bridge. Any structure located under a driveway for a single residential, commercial, or a rural subdivision 


lot is considered a driveway pipe and should follow the design criteria outlined in Section 6.2. 


6.2 Bridge	&	Culvert	Design	and	Location	
Bridges  and  culverts  shall  be  designed  to  convey  the  50‐year  urbanized  flow without  increasing  the 


depth of flow in the channel upstream of downstream of the Culvert. The length of the structure  width 


of the of right‐of‐way.  Table 6.1 provides typical ROW lengths for different categories of the street per 


Subdivision Regulations.       The structure shall also be designed such that the 100‐year urbanized  flow 


does not overtop the roadway.   Rural subdivisions and residential driveway pipes shall be designed to 


convey the 25‐year design flow.  


Table 6‐1 Typical Right‐of‐Way Width 


Category  Width of ROW 


Major Arterial  100 


Minor Arterial  66 


Industrial/Commercial  60 


Collector  60 


Residential  50 


 


The bridge and culvert shall maintain a minimum grade  that will provide a  flow velocity of 4  feet per 


second.  When outlet velocities exceed values shown in Table 6.3 below, suitable outlet protection shall 


be provided in accordance with Section 6.3.  


For  bridges  and  culverts,  the minimum  size  shall  be  an  18‐inch  diameter  round  concrete  pipe.  The 


culvert design shall be circular and/or  rectangular  in cross‐section shape.   Culverts with non‐standard 


cross‐section shapes may be considered if site conditions do not permit standard cross‐section shapes.  


Multiple barrel culverts shall be acceptable, so long as each barrel meets minimum spacing, grade, and 


velocity criteria.  


Analysis of bridges or  culverts greater  than 24‐inches  shall be prepared by using  FHWA HY‐8 Culvert 


Analysis, U.S.  Army  Corps  HEC‐RAS  River  Analysis  System,  or  HEC‐2 Water  Surface  Profiles  Program 
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(other  acceptable  programs may  be  used  with  the  approved  by  the  City  Engineer).    For  designing 


culverts smaller than 24‐inches, Manning’s Formula described in Section 4.6.2 shall be used.  


6.2.1 Design Standards 


Reinforced Concrete Pipe (RCP) with “O” rings or aluminized corrugated metal pipe (CMP) with gaskets 


shall be constructed.  All joints on RCP, Reinforced Concrete Box (RCB), and CMP shall be wrapped with 


two (2) foot wide filter fabric strip joints and overlapping two (2) feet.  Bridge/culvert facilities shall be 


constructed with a minimum cover of two (2) feet from the top of the finished grade to the top of the 


pipe.  If the minimum cover cannot be achieved a Class IV pipe shall be used.   


Structures  smaller  than  50‐feet  span  shall  be  designed  using  Oklahoma  City  Standards  and 


Specifications.  Structures  larger  than  50‐feet  span  shall  be  designed  using Oklahoma Department  of 


Transportation (ODOT) Standards and Specifications. 


Closed storm sewer or Culvert made from alternative materials such as HDPE is permitted within Private 


Drainage  Systems.  Bridges/culverts  shall  follow  the  alignment  and  grade  of  the  natural  channel 


whenever possible.  In cases where the barrel cannot be aligned with the channel flow line, protection 


against erosion shall be provided as approved by the City Engineer.  Additional erosion control measures 


are described in the following section.  


6.3 Erosion	Control	and	Scour		


6.3.1 Maximum Shear Stress 


Storm water conveyance systems require a variety of structures and appurtenances to control, divert, 


redirect flows, and control velocities to minimize erosion and scour.  Erosion and local scour can result in 


channel  degradation,  undermining  and  structural  failures.  Excessive  suspended  sediments  result  in 


undesirable environmental impacts, aesthetic problems, and burdensome maintenance.  


Most  unlined  natural  or man‐made  channels  are  affected  by  tractive  forces  or  shear  forces  or  drag 


forces. These forces are applied on the submerged portions of the channel bed and side slopes acting in 


the direction of flow.   The maximum unit tractive  force or shear stress shall be calculated with 100‐yr 


urbanized flow depth as 


	 	y	s	 


Where, 


τ0  = maximum shear stress, (lb/ft2) 


 = unit weight of water (62.4 lb/ft3) 


y = 100‐yr flood depth in ft 


S = average bottom slope (ft/ft)  
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The maximum shear stress shall not exceed  the values and velocities show  in Tables 6‐2 and 6‐3. The 


maximum  shear  stress  and maximum  velocities  are  related  to  soil  types.   A more detailed design of 


channel  protection  based  on  “Design  of  Roadside  Channels  with  Flexible  Linings”  (FHWA,  2005)  or 


“Hydraulic  Design  of  Energy  Dissipators  for  Culverts  and  Channels”  (USDOT,  2006)  shall  be  used  in 


accordance with the City Engineer’s approval. 


Table 6‐2: Typical Permissible Shear Stresses for Bare Soil and Stone Linings 


Lining Category  Lining Type  Permissible Shear 
Stress (lb/ft2 ) 


Base Soil 
Cohesive (PI=10) 


Clayey Sands   0.037 ‐0.095 


Inorganic Silts  0.027‐0.11 


Silty Sands  0.024‐0.072 


Bare Soil 
Cohesive (PI≥ 20) 
 


Clayey Sands  0.094 


Inorganic Silts  0.083 


Silty Sands  0.072 


Inorganic Clayes  0.14 


Base Soil 
Non‐cohesive (PI<10) 


Finer than coarse sand 
D75<0.05 in 


0.02 


Fine gravel 


D75=0.3 in 


0.12 


Gravel 


D75=0.6 in 


0.24 


Gravel Mulch  Coarse gravel 


D50 = 1 in 


0.4 


Very coarse gravel 


D50 = 2 in 


0.8 


Rock Riprap  D50 = 6 in  2.4 


D50 =12 in  4.8 
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Table 6‐3: Maximum Permissible Velocities for Open Channels 


Type of Grass or Cover   
Slope Range (%) 


 


Maximum  Permissible 
Velocity  –  Feet  Per 
Second 


Bermuda Grass  0‐5  5 


5‐10  4 


>10 Not Permitted use drop structures 


Buffalo Grass,  Kentucky 
Grass,  Smooth  Brome, 
Blue Grama 


0‐5  5 


5‐10  4 


>10 Not Permitted use drop structures 


Grass Mixture  0‐5  4 


5‐10  3 


>10 Not Permitted use drop structures 


Lespedeza  sericea, 
weeping  love  grass, 
ischaemum  (yellow 
bluestem),  kudzu, 
alfalfa, crabgrass 


0‐5  3.5 


>5 Not Permitted use drop structures 


 


6.3.2 Protected Outlets and Outfall 


If exit shear stresses exceed the bare soils permissible maximum stress or maximum velocity permitted, 


the outlet area downstream of the location shall be protected. 


6.3.2.1 	Riprap		
A. The apron length (La) shall be determined using the following empirical relationships developed 


by USEPA (U.S. Enviromental Protection Agency, 1976): 


	
1.8	 	


	7	 , 	 	
2
 


And 


	
3			


⁄ 	7	 , 	 	
2
	 


Where, D0 = maximum inside culvert width (ft) 


               Q = pipe discharge (cfs) 


             TW = Tail Water Depth 
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If there  is not a well defined channel downstream of the apron, the width W of the outlet and of the 


apron as show in Figures 6‐1 shall be as follows. 


	3	 	0.4	 , 	 	
2
	 


and 


	3	 	 , 	 	
2
 


The width of the apron at the culvert should be at least 3 times the culvert width.  


    


   


     


                                                     


     


1 


              2 


 


 


 


    


     


   


   1 


                  5 


Figure 6‐1 


6.3.2.2 Riprap	Apron	
The most commonly used device for outlet protection, primarily for culverts 1500 mm (60 in) or smaller, 


is  a  riprap  apron.  An  example  schematic  of  an  apron  taken  from  the  Federal  Lands  Division  of  the 


Federal Highway Administration is shown in Figure 6.2. 


    La 
3D0 


Flow   


La 


3D0 


W = 3 D0 + 0.4 La 


       (TW < 0.5 D0) 


W = 3 D0 + 0.4 La 


(TW ≥ 0.5 D0) 
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Figure 6‐2 Placed Riprap at Culverts 


 


They  are  constructed  of  riprap  or  grouted  riprap  at  a  zero  grade  for  a  distance  that  is  often 
related  to  the  outlet  pipe  diameter.  These  aprons  do  not  dissipate  significant  energy  except 
through  increased  roughness  for a  short distance. However,  they do  serve  to  spread  the  flow 
helping to transition to the natural drainage way or to sheet flow where no natural drainage way 
exists. However, if they are too short, or otherwise ineffective, they simply move the location of 
potential erosion downstream. The key design elements of the riprap apron are the riprap size as 
well as the length, width, and depth of the apron. 
 
Several relationships have been proposed for riprap sizing for culvert aprons and several of these 
are discussed  in greater detail  in Appendix D  (Get Appendix D). The  independent  variables  in 
these relationships  include one or more of the following variables: outlet velocity, rock specific 
gravity,  pipe  dimension  (e.g.  diameter),  outlet  Froude  number,  and  tailwater.  The  following 
equation (Fletcher and Grace, 1972) is recommended for circular culverts: 
 


 
where, 
 


D50 = riprap size, m (ft) 
Q = design discharge, m3/s (ft3/s) 
D = culvert diameter (circular), m (ft) 
TW = tailwater depth, m (ft) 
g = acceleration due to gravity, 9.81 m/s2 (32.2 ft/s2) 


Tailwater depth for Equation 10.4 should be limited to between 0.4D and 1.0D. If tailwater is 
unknown, use 0.4D. 
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6.4 Check	List	for	Minimum	Submittal	Requirement	
Minimum submittal requirements shall be in accordance with Section 3.6.2 and Appendix A3.  
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7 Open	Channels	


7.1 Introduction	
Articles § 16‐6, § 16‐7, and § 16‐10 of the Drainage Ordinance require conveyance of  the  flow by  the 


construction of an engineered open channels.  Open channel design flow calculations are very similar to 


the calculation of flows for other storm sewer structures. Hydraulic design calculations and construction 


standards are described in the following sections. 


7.2 Design	Flows	
Fully urbanized conditions as determined by Master Plan  for  the area  shall be used  for calculation of 


flows.  However, a minimum composite urbanization factor shall not be less than 0.7 (see Table 4.4) for 


calculation of design flows for drainage areas less than 200 acres.  For areas larger than 200 acres either 


USGS regression equations, HEC‐HMS, WinTR‐55, or HEC‐1 shall be used for calculation of design flows. 


The City permits use of  the SCS method  for  calculation of  flows or  runoff with HEC‐HMS and HEC‐1.    


Calculation of  time of  concentration  shall be done using  the TR‐55 method. The CN  (Curve Number) 


shown in Section 4.6 shall be used with the corresponding imperviousness factor for calculation of flows 


using the SCS method.  


7.3 Hydraulics	of	Open	Channels	
Presented  in this section are the basic equations and computational procedures for uniform, gradually 


varied and rapidly varied flow. These flow conditions may be encountered in any open channel hydraulic 


analysis and are illustrated in Figure 7.1. HEC‐RAS or HEC‐2 computer programs shall be used to perform 


hydraulic analysis on open channels with drainage areas greater than 40 acres.   HEC‐RAS  is a hydraulic 


simulation model developed by the US Army Corps of Engineers Hydrologic Engineering Center in Davis, 


California and is the successor to HEC‐2.  Hydraulic behavior of open channels is dependent on the type 


of  flow  in  the  channel.   Four different  types of  flow or  flow  regimes affect design,  construction, and 


open channel performance.   The flow types or regimes are described in the following Sections. 


7.3.1 Uniform Flow 


Manning’s equation i.e. 4‐7 shall be used for hydraulic design of an open channel draining less than 40 


acres. Provided the following assumptions apply. 


A. The  depth  of  flow  is  the  same  at  every  section  of  the  channel.  If  the  slope  of  the  channel 


changes  from  one  cross  section  to  other,  the  capacity  and  velocity  calculation  shall  be 


performed at each cross section. 


B.  The water surface is parallel to the channel bottom  


C. The energy grade line (EGL) and the bottom slope are the same. 


7.3.2 Gradually Varied Flow 


The most  common  flow  regime  in  storm water  drainage  analysis  is  gradually  varied  flow. Gradually 


varied flow occurs due the backwater created by culverts, bridges, hydraulic structures, or the natural 


variations  in  cross  sectional  configuration  (constrictions,  bends,  changes  in  roughness,  slope,  etc.). 
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Natural channels shall have gradually varied flow and grass channels shall be designed to maintain flow 


within this regime.  Design in this flow regime is required because of the following. 


A. Gradually varied flow is indicated by small changes in velocity and depth along the channel thus 


maintaining acceptable velocity for a single type of channel design solution like natural or grass 


channels.  


B. Flow  depth  will  be  greater  than  normal  depth  in  the  channel  indicating  flow  within  the 


subcritical region reducing erosion concerns.  


The water  surface profile  for  the hydraulic design capacity of  this  type of channel  shall be computed 


using  backwater  computation  programs  HEC‐RAS,  HEC‐2,  or  other  approved  hydraulic  simulation 


models. 


7.3.3 Critical Flow and Supercritical Flow 


The design of any kind of channel  in the critical flow regime  is only permitted  in the City of Oklahoma 


City  if a  concrete  liner  is used and  the  concrete  lined  channel meets all  the  requirements of  Section 


7.5.2.  To determine if the critical flow regime exists in any channel reach, the Froude Number, which is 


a measure of  turbulence,  shall be  calculated.   As  the  Froude Number  approaches  1.0  critical  flow  is 


indicated  and measures must  be  taken  to  protect  from  erosion  or  lower  the  Froude Number.    The 


definition of the Froude Number (F) as follows: 


	  


Where, 


V = Velocity (ft/sec) 


g = Acceleration of gravity (32.2 ft/sec2) 


D = Hydraulic Depth (ft) = A/T 


A = Channel flow area (ft2) 


T = Top width of flow area (ft) 


7.3.4  Rapidly Varied Flow (Hydraulic Jumps) 


Hydraulic jumps shall be accurately located by using HEC‐RAS or other approved hydraulic programs.  In 


HEC‐RAS it shall be accomplished by providing design details for cross sections of downstream reaches, 


the  rapidly varying  flow, and upstream  reaches.   The areas with hydraulic  jumps  shall be adequately 


protected by following requirements of Section 6.3.  This is required for the following reasons. 


A. When  a  hydraulic  jump  occurs,  there  is  a  great  deal  of  turbulence  and  erosive  forces  are 


generated as the flowing water loses velocity and energy.  
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B. It  is  important  to know where  the  jump occurs and  the extent of  the  jump  so  that adequate 


channel protection (e.g. grouted rip rap, concrete lining, or energy dissipators) shall be provided 


in that reach. This applies to natural channels as well as to improved channels. 


C.  For hard‐lined facilities such as pipes or concrete channels, the forces and the change in energy 


can affect the structural stability or the hydraulic capacity.  


D. Outlets shall have energy Dissipators to control erosion in accordance with Section 6.3.  


 


 


Figure 7‐1 


7.4 Natural	Channels	
Natural Channels are channels closely following alignments as shown on 1990 contour maps. A Natural 


Channel definition  is  voided  if  any  realignment of  this  channel  is proposed.     Construction of  a new 


earthen channel does not comply with the definition of a natural channel.  Such earthen channels shall 


be considered Grass Channels and meet the requirements of Section 7.5.1.   


 Natural channels shall use approved methods of flow calculations  in accordance with Section 7.2. The 


maximum shear stress and maximum velocity shall meet the requirement of Table 6.2 and Table 6.3. If 


the  maximum  limits  are  exceeded,  erosion  protection  measures  proposed  in  this  chapter  shall  be 


considered. The natural channel  longitudinal  slope  shall not exceed 2% with  side  slopes of 3:1.  If  the 


slope exceeds 2% additional drop structures and energy dissipators shall be constructed to reduce the 


effects of the excessive longitudinal slope. 


7.5 Design	and	Construction	Standards	


7.5.1 Grass Channel 


Grass  channels  shall  be  used  to  provide  conveyance  for  primary  channels  and  privately maintained 


secondary channels with over 40 Acres of drainage area.  All open channels shall use approved methods 
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of flow calculations in Section 7.2 and capacity analysis shall be performed using HEC‐RAS or HEC‐2. The 


maximum velocities and shear stresses shall meet the requirements of Table 6.2 and Table 6.3.    If the 


minimum  limits  are  exceeded,  erosion  protection  measures  proposed  in  this  chapter  shall  be 


considered.  The grass channel’s side slopes shall not exceed a slope of 3:1 with a maximum longitudinal 


slope  of  5%.  If  the  slope  exceeds  5%  additional  drop  structures  and  energy  Dissipators  shall  be 


constructed to reduce the effects of the excessive longitudinal slopes.  Grass Channels shall also include 


a minimum 4’ wide and 6” deep concrete trickle channel or flume on the bottom to carry low flow.  


7.5.2 Concrete Channels 


Concrete  channels  shall be used  to provide  conveyance  for publically maintained  secondary  channels 


with over 40 Acres of drainage area.  All open channels shall use approved methods of flow calculations 


in Section 7.2 and capacity analysis shall be performed using HEC‐RAS or HEC‐2. The maximum velocities 


and shear stresses shall meet the requirements of Table 6.2 and Table 6.3. The maximum velocities shall 


be limited to 18 fps.  If the maximum limits are exceeded, drop structures shall be considered to reduce 


the impacts of the excessive velocities. 


For  channels up  to 8  feet deep,  the  concrete  channel  shall not exceed a  slope  side  slope of 1:1 and 


Oklahoma City Standard Detail D‐501 shall be used.   For channels deeper than 8 feet, maximum slope 


shall be  limited to 1 ½ : 1.   Bottom weep‐holes or toe trench drains  in addition to the side weep holes 


shall be used as shown in Oklahoma City Standard Detail D‐501.  The longitudinal slope shall not exceed 


10%.  If  the  longitudinal  slope exceeds 10% additional drop  structures and energy dissipaters  shall be 


constructed to reduce the effects of the excessive longitudinal slopes. 


At  channel  bends,  the water  surface  elevation  increases  at  the  outside  of  the  bend  because  of  the 
superelevation of the water surface.   Additional freeboard  is necessary  in bends and can be calculated 
use the following equation:  


 


Where, 


h = Super‐elevation of the water surface profile due to the bend (ft) 


V = Velocity (ft/sec) 


b = Bottom Width (ft) 


g = 32.2 (ft/sec2)  


rc = Curve Radius @ CL (ft) 


7.5.3 Rip‐Rapped Channels  


Rip‐rapped  channels  shall be used  for privately maintained  secondary  channels between 40  and 500  


Acres of drainage area.  All open channels shall use approved methods of flow calculations in Section 7.2 


and capacity analysis shall be performed using HEC‐RAS or HEC‐2.   The maximum velocities and shear 
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stresses shall meet the requirement of Table 6.2 and Table 6.3. The rip‐rap channel’s side slopes shall 


not exceed a slope of 2:1 with a maximum longitudinal slope of 5%. If slope exceeds 5%, additional drop 


structures and energy Dissipators shall be constructed to reduce the effects of the excessive longitudinal 


slopes. 


7.5.4 Wire Wrapped Rocks or Gabions  


Gabion  channels  shall be used  to provide  conveyance  for primary  channels and privately maintained 


secondary channels with over 40 Acres of drainage area.  All open channels shall use approved methods 


of flow calculations in Section 7.2 and capacity analysis shall be performed using HEC‐RAS or HEC‐2. The 


maximum  velocities  and  shear  stresses  shall meet  the  requirements of  Table  6.2  and  Table  6.3.  The 


gabion channel’s side slopes shall not exceed a slope of 2:1 with a maximum longitudinal slope of 5%. If 


slope exceeds 5% additional drop structures and energy Dissipators shall be constructed to reduce the 


effects of the excessive longitudinal slopes. 


7.6 Finished	Floor	Elevation	
All structures  located within 200  feet of a  flooding source,  including primary and secondary channels, 


shall have a minimum finished floor elevation one foot above the 100‐year urbanized flood elevations. 


7.7 Green	Infra‐structure	and	Low	Impact	Development	
A primary or secondary channel shall be considered unimproved  for  the purpose of maintenance,  if a 


developer  or  a  property  owner  proposes  to  use  elements  of  Green  Development/Low  Impact 


Development (LID) as describe in Chapter 11 for the DCM. 
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8 Design	&	Construction	of	Detention	Ponds	
 


8.1 Introduction	
Development  typically  includes  the addition of  impervious  surfaces  resulting  in  increases of  rate and 


volume  of  storm water  that  a  particular  basin  discharges  i.e.  peak  runoff  and  peak  volume.    These 


increases are caused by the reduction of a catchments ability to infiltrate rainfall due to the construction 


of buildings, parking areas, and other developments. Article §16‐9 of the Drainage Ordinance requires 


provisions  for  Detention  in  order  to  reduce  the  detrimental  environmental  impacts  of  additional 


impervious surfaces if it is required as part of the development.  


Storm water detention is defined as the temporary storage of storm water runoff in a basin in which the 


outflow is controlled in order to reduce or eliminate flooding or other adverse effects downstream.  The 


Drainage Ordinance defines detention storage as that which “consists of reducing the rate of runoff for a 


short period of time to reduce peak flows by controlling the discharge.”   


8.2 Pond	Designations	


8.2.1 Dry Bottom 


Dry  basins  have  outlet  structures  that  are  designed  to  completely  drain  a  pond  or  impoundment 


between storm events. This type of pond  is most commonly used.  It can be constructed  in a separate 


area by creating earthen embankments or it can be a part of a parking lot or other recreational areas.   


8.2.2 Wet Bottom 


Wet detention ponds are storm water impoundments that store storm water at or above a permanent 


pool elevation. The outlet structure is located at the permanent pool elevation. The water stored below 


permanent  pool  elevation  does  not  provide  detention  storage  but  used  for  an  aesthetic  and/or 


environmental function. Wet ponds have outlet structures designed to handle detention storage when 


water surfaces exceed the permanent pool elevation.  


8.2.3 Recreational Pond or Optional Ponds 


Recreational  or  Optional  Ponds  are  impoundments  constructed  where  detention  is  not  required  in 


accordance with §16‐9 titled “Detention” of the drainage ordinance.  Optional ponds with embankments 


higher than three (3) feet shall comply with the requirements  in §16‐21 of the drainage ordinance and 


design  requirements  of  the  DCM.    For maintenance  purposes,  these  should  be  either  in  a  private 


drainage easement or in a common area as described in Section 3.6.  


8.2.4 Retention Pond 


Retention ponds, built below grade or embankments lower than 3’, are another type of facility used for 


the  storage of  storm water  runoff where  there  is no outlet  structure and  the pond drains only  from 


infiltration and evaporation.  The use of retention ponds can only be authorized by written permission of 


the City Engineer; therefore, retention pond design criteria are not specified in the DCM.   
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8.2.5 Regional Ponds 


Regional detention ponds can be multi‐purpose ponds. They are primarily built for controlling regional 


flooding. They  can be wet or dry ponds. The City has  several  regional pond with a minimum  storage 


capacity of 25 acre‐feet. 


8.3 Site	Assessment	for	Detention	requirement	
Engineering  plans  for  every  development within  the  City  are  reviewed  by  City  Staff  to  determine  if 


detention is required.  Typically this review is conducted after the preliminary submittal of construction 


documents; however, the City Staff may be contacted beforehand to give an initial determination based 


on  the most  recent  information.   Detention  requirements  are  continually  expanded  to  include  areas 


with reported downstream structures, yards, and/or streets. Therefore, preliminary determinations can 


change prior  to  the approval of plans.  If at any  time during  the  review process before approval,  it  is 


determined  that  the subject development will cause  flooding downstream, detention will be  required 


even if initially found otherwise.   


When on‐site detention is required for a particular development, the designer will be solely responsible 


for ensuring that all submitted design documentation meets specifications outlined  in this manual. If a 


development  requires  detention,  but  is  found  to  be  just  upstream  and  adjoining  a  major  riverine 


feature, then in some cases the on‐site detention requirement will be waived and a fee‐in‐lieu shall be 


assessed  in  accordance with  the  requirements of  Section 8.10.   A major  riverine  feature  is  generally 


considered to be streams and rivers with more than one (1) square mile of contributing drainage area.  


In this case, the designer may be required to show that the riverine area has adequate storage for the 


increase in outflow rate.  


8.4 Design	Flow	or	Runoff	Calculations	


8.4.1 Historic Condition 


The determination of the historic (i.e. pre‐developed) runoff rate and all combined developed outflow 


must be equal or  less than this value.   Section §16.9, paragraph “b” of the Drainage Ordinance states 


that  “the  developer  shall  install  detention  facilities maintaining  a  discharge  rate  not  to  exceed  the 


historical  runoff  rate  prior  to  development.”    Most  commonly  the  historic  runoff  rate  is  simply 


determined by evaluating  the contributing drainage area(s) as undeveloped  to current City hydrology 


standards.  Listed below are a few notable exceptions that will be considered: 


 If an offsite upstream development discharges onto  the property,  then  the entire offsite area 
shall be evaluated as fully developed (i.e. urbanized). 


 If a previous developed hard surface exists on  the  site, and was properly permitted,  then  the 
existing hard surface area shall be evaluated as fully developed. 


8.4.2  “To Pond” Drainage Areas 


The Proposed conditions will be the condition of a subject development after construction is completed 


based on the approved site plan.  The hydrologic calculations must consider all the proposed buildings, 
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parking areas, roads, and other hard surfaces.  There are two currently accepted methods for modeling 


the increases in hard surface based on current City hydrology standards. 


1. The  time  of  concentration  “k”  factors  and  Rational Method  “C”  can  reflect  fully  urbanized 
conditions based on the subject property’s zoning designation (i.e. industrial, I‐1, k = 0.445, C = 
0.95). 


2. A weighed  factor can be utilized where the “k” and “C”  factors are assigned 100%  impervious 
(“k” = 0.372, “C” = 1.00) and undeveloped or “green” are assigned 100% pervious (“k” = 1.000, 
“C” = .50). 


 


If the Engineering Consultant elects to use method “2” above, the calculated weighed “C” factor for the 


proposed  development  shall  use  values  given  in  Table  4.4  of  the  established  “C”  factor  for  the 


designated zoning of the site. 


8.4.3 “Bypass” Drainage Areas 


Catchment  areas  that  discharge  from  the  property without  flowing  through  the  proposed  detention 


pond outlet are considered bypass areas.  The hydrologic calculations from bypass areas must consider 


and model all additional hard surfaces like the proposed conditions stated in the previous section.  The 


total discharge from the proposed development must add the discharge from the bypass areas as well 


as the pond discharge. 


8.5 Hydraulic	Design	
After the proposed development site has been properly assessed, an inflow hydrograph will need to be 


derived using land use characteristics from historic and proposed conditions.  This hydrograph data will 


be used later when routing with the outlet rating curve to properly size the detention pond.  The inflow 


hydrograph used for routing must reflect the critical rainfall duration (i.e. peak storm duration) which is 


defined as the duration that results in the largest pond volume.   


8.5.1 Pond Capacity  


The City  recognizes  the “Modified Rational Method” as an acceptable method  for deriving  the  inflow 


hydrograph for basin area  less than 200 acres.   The results for any other method will be analyzed and 


compared  to  the  results  from  the Modified Rational Method  to  verify  the  critical  rainfall duration  is 


within 5 minutes. 


The Rational Method formula for peak flow, Qp and discharge at a given time duration, Qd (cubic feet per 


second) from a given catchment area, A (acres), and given runoff coefficient, C, is given by the following 


equations: 


 


			 			   8‐1 


Where:  
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id or ip = rainfall intensity (inches per hour) 


A, B, and E = IDF curve parameters given by City hydrology standards 


D = storm duration (min) 


tc = time of concentration (min) 


			 			   8‐2 


The Modified Rational Method defines the total inflow volume, Vi (cubic feet) as the product of the peak 


flow for the proposed conditions and the given storm duration expressed as: 


	


	   8‐3 


The  outflow  hydrograph  cannot  be  determined  without  routing  through  a  known  outlet  structure 


configuration and known pond volume.   However, the maximum allowable outflow, Qo (cubic feet per 


second) at a given duration, D can be approximated by assuming the following: 


	 	   8‐4 


Where: 


Qp historic = peak historic flow rate from the site at a particular storm event (cubic feet per second) 


Qd bypass = flow from the bypass areas at a given duration, D (cubic feet per second) 


 


The  total  outflow  volume,  Vo  (cubic  feet)  for  a  particular  duration, D,  can  also  be  approximated  by 


calculating the area of the triangular area where the maximum allowable outflow, Qo is the peak and the 


sum of the duration and the time of concentration is the base.  The following formula is used to find the 


total outflow volume by substituting into the equation for the area of a triangle: 


  8‐5 


NOTE: The  time of  concentration used  in  the above  formula  is  for  the proposed path  to  the pond 


which  is  equal  to  the  time  of  concentration  for  the  proposed  conditions  calculated  in  the  site 


assessment. 


 


The total volume for the proposed pond Vp, (cubic feet) at each increment of storm duration, D, can now 


be calculated by: 


  8‐6 
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Using  the Modified  Rational methodology,  a  synthetic  hydrograph  can  be  calculated  at  each  storm 


duration  increment  (Figure 8.1).   By using the equations above, each hydrograph will be a trapezoidal 


area with the computed peak flow as the apex, and ascension and recession  legs equal to the time of 


concentration.    The  total  volume  of  the  proposed  pond  at  a  given  duration  is  shown  below  as  the 


trapezoidal area below the inflow hydrograph and above the outflow hydrograph. 


The  critical  rainfall duration, Dc,  is  the  storm duration where  the derivative of  the  total  volume with 


respect to the duration is equal to zero given by the following equation: 


  8‐7 


The volume of the pond at the critical rainfall duration will be the maximum value at any duration. 


8.5.2 Hydrograph Routing 


Hydrologic  routing  through  a  proposed  detention  pond  is  the  process  of  computing  an  outflow 


hydrograph  and water  surface  elevation  given  an  inflow  hydrograph,  pond  configuration,  and  outlet 


configuration.  The inflow hydrograph is computed based on conditions and assessments of the historic 


and proposed conditions in a particular development described in the previous sections.  The pond and 


outlet  configurations,  on  the  other  hand,  will  be  designed  and  planned  such  that  when  actual 


construction of the development is completed, both the pond and outlet will function in a way to satisfy 


The  City’s  overall  design  objectives.    All  on‐site  detention  ponds  and  outlets  should  be  planned, 


designed,  and  maintained  such  that  they  do  not  become  a  nuisance  to  neighboring  properties.  


Trapezoidal areas can be generated for hydrographs at incremental durations until a peak total volume 


value is computed (Figure 8.1).  
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Figure 8‐2 Incremental Hydrograph


Figure 8‐1 Modified Rational Method
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8.5.3 Routing Analysis 


The “Storage  Indication Method”  is  the preferable  routing method used  to verify  the accuracy of  the 


routing data provided by the Engineering Consultanta.  The resulting maximum water surface and peak 


discharge derived from any other technique or method must match the values from the analysis below 


within one (.5) foot and 5%, respectively. 


The basic equation for conservation of mass given below is used for routing analysis: 


  8‐8 


Where: 


S = storage volume in pond 


I(t) = Inflow at time, t 


O(t) = Outflow at time, t 


The “Storage Indication Method” is a finite‐difference approximation of a solution of the above equation 


at a given time interval, n given by the following equation: 


∆ ∆
  8‐9 


 


The terms In and In+1 are known from the derivation of the inflow hydrograph and On is known from the 


pond outlet rating curve, described in the sections, respectively.   


The storage term Sn is also known by approximating the cumulative storage of the pond from the “stage 


versus storage” data derived in previous sections.  Various techniques and methods (Average‐End‐Area 


and Conic) can be used to derive the values for storage at a given stage elevation in the pond as long as 


they reflect the size and configuration of the pond shown in the plans. 


Since the storage and pond outflow at a given stage elevation is known, a storage indication curve can 


be shown (Figure 8.3) by the relationship of the pond outflow, O (x‐axis, independent) and 2S/Δt+O (y‐


axis, dependent).   
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Figure 8‐3 Storage Indication Curve 


 


The storage indication equation is used for calculated values of the inflow hydrograph to find new values 


for the left hand term of (2Sn+1/Δt + On+1) for a specified time interval n+1.  A value for (2Sn+1/Δt‐On+1) can 


be  calculated  because  the  left  hand  term  is  known  and  because  On+1  is  known  from  the  storage 


indication curve.   The equation used  to  find  (2Sn+1/Δt‐On+1) at a specified  time  interval n+1  is given by 


equation 8‐10: 


/∆ /∆    8‐10 


 


The left hand term can be expressed for subsequent time steps and the term On+1 can be graphed as the 


routed outflow hydrograph of the detention pond (Figure 8.4). 
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Figure 8‐4 Detention Pond Hydrograph Example 


 


 


The peak discharge of the pond will be the peak value of the routed outflow hydrograph.  Likewise, the 


peak  pond  elevation  can  be  referenced  from  the  pond  outflow  rating  curve  for  the  known  peak 


discharge. 


8.5.4 Design Details or Pond Configuration 


8.5.4.1 General	Details	
The detention pond is described as the area and volume of the development set apart for the temporary 


storage of storm water.  All proposed detention ponds shall be located on‐site and out of existing public 


easements, rights‐of‐way, and neighboring properties.  When a detention pond is designed for a platted 


area or multi‐owner property, the  limits of the 100‐yr water surface boundary will be contained  in the 


Common Area.  Proposed detention pond areas shall not be used to store, hold, or contain structures or 


materials either permanently or temporarily.  An exception to this would be recreational amenities such 


playground equipment or benches  that can be demonstrated not  to  interfere with  the  functionally of 


the pond (i.e. tied down).  Parking areas shall be used as detention storage as long as the water surface 


elevation generated from a 1% storm or 100‐year event (i.e. maximum water surface) is at or less than 8 


inches measured at the outlet structure.  


Unless written permission is granted from the City Engineer, all on‐site detention shall be controlled by 


surface  ponds.    Underground  detention  will  only  be  considered  if  the  designer  can  adequately 
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demonstrate that the proposed development  introduces site confinements such that a surface pond  is 


impractical.  If approved, the designer must show construction details for underground storage facilities 


that meet the following criteria: 


1. Composed of steel‐reinforced concrete or aluminized heavy gauge metal 
2. Outflow must be able to “daylight” into an existing storm facility without mechanical assistance 
3. Storage area must have an access point for maintenance 
4. No permanent habitable areas proposed on the overhead surface 


 


All pond areas shall have maximum side slopes of 3 vertical to 1 horizontal  (3:1 or 33%) unless paved 


over with asphalt or  concrete.    If unpaved embankments or  cuts exceed  the maximum  slope,  then a 


retaining structure shall be provided.  A paved trickle channel shall be provided for unpaved pond areas 


that  have  a  slope  less  than  1  vertical  to  100  horizontal  (1:100  or  1%).    The  trickle  channel must  be 


designed t 


 


o extend along the longest portion of the pond area. 


All detention pond  facilities must be designed  to allow  for a one  (1)  foot of  freeboard.   Freeboard  is 


described  as  the  vertical  distance  between  the  top  of  the  pond  enclosure  and  the maximum water 


surface. 


All pond surface cover must be composed of one or all of the following: 


1. Solid slab grass sod 
2. Concrete 
3. Asphalt 


  
The designed detention pond size will be demonstrated by “stage versus storage” data.  This data shall 


be graphical or  tabulated data showing  the storage area at a given stage elevation  in  the pond.   This 


data will be used and compared to the size shown in the plan sheets to verify the accuracy. 


8.5.4.2 Outlet	Configuration	
The outlet control structure allows temporarily stored storm water to discharge from a detention pond 


at a controlled rate.  Outlet control structures shall be designed as simply as possible as to require little 


or no attention and/or maintenance for proper operation.  No mechanical means such as pumping will 


be allowed as an outlet control structure. 


All outlet control structures shall be configured and designed to maintain a discharge rate not to exceed 


the maximum allowable outflow, Qo described in the previous sections for the following storm events: 


 50% event (2‐year, Q2) 


 20% event (5‐year, Q5) 


 10% event (10‐year, Q10) 


 4% event (25‐year, Q25) 
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 2% event (50‐year, Q50) 


 1% event (100‐year, Q100) 
Outlet control  structures  shall consist of hydraulic components  such as weirs, culverts,  standpipes, or 


any combination thereof, used in either a series or parallel configuration.  


An  overflow  spillway will  be  included  and  provided  as  part  of  any  proposed  detention  facility.    The 


spillway  may  be  an  extension  of  the  outlet  control  structure  or  a  separate  structure  altogether.  


Overflow spillways will typically be simple weirs constructed of concrete with the flowline at or within 6 


inches (6”) above the maximum water surface in the pond. 


Rating curve data for the designed outlet control structure will be provided.   This shall be graphical or 


tabulated data showing the outflow discharge at a given stage elevation in the pond.  This data will be 


used and compared to the hydraulics of the outlet control structure shown  in the plan sheets to verify 


the accuracy. 


8.5.4.3 Trickle	Channel	
A  trickle  channel  is  a minimum  of  four  (4)  feet wide  and  six  (6)  inch  deep  concrete  channel with  a 


minimum slope of 0.4%.  


8.5.4.4 Outlet		&	Flow	Spreaders	
A flow spreader is a storm water practice consisting of a permanent linear structure used to disperse or 


“spread” concentrated flow thinly over a vegetated area.    Its purpose  is to spread concentrated water 


over  a  wide  enough  area  to  prevent  erosion  and  ponding.    Flow  Spreaders  are  required  at  the 


downstream outlet of a detention pond that releases onto the downstream adjacent private property.  


The design of the flow spreaders are the responsibility of the engineer and are approved on a case‐by‐


case basis.  In lieu of a flow spreader, an alternate location of a detention pond outlet may be approved 


by the City Engineer. 


8.6 Detention	Inspections	
Detention  inspections  are  conducted  once  construction  of  a  detention  pond  is  complete.    It  is  the 


responsibility of the developer/contractor/engineer to contact the Engineering Division of Public Works 


Department  to  schedule  an  inspection.    If  the  facility  does  not meet  the  approval  of  the  staff,  the 


engineer must  submit as‐built drawings of  the detention pond along with a  letter  certifying  that  the 


pond functions as designed.   Certificate of occupancy for the development will be held until the pond 


passes inspection or that the engineer certifies to its function. 


8.7 Finished	Floor	Requirements	
The drainage ordinance requires any structure built within fifty (50) feet of a detention pond shall have 


finished floor at least one (1) foot above the 100‐year pond elevations.  


8.8 Maintenance	Criteria	
All  detention  facilities  require maintenance  to  ensure  proper  function  throughout  their  lifetime.   All 


detention facilities shall be located in a common area or deed restriction stating that the owner(s) of the 
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property are responsible for the maintenance of the detention pond.  At a minimum, grass ponds should 


be mowed and the trickle channel should be clear of sedimentation buildup.  The outlet structure for all 


detention ponds shall be cleaned of debris. 


8.9 Submittal	Requirements	
Each detention pond design submittal will consist of two (2) sets of full‐size plans (24”x36”) and two (2) 


sets  of  drainage/detention  calculations.    Detention  plans  and  calculations  shall  be  submitted  as 


attachments  in  the  initial  “Check Prints”  for developments  that  require additional construction plans.  


Regardless, if detention plans are submitted as attachments or individually, a separate submittal of four 


(4) sets of plans and two (2) sets of calculations will be required when final plans are submitted.  


The full‐size (24”x36”) detention plans, at a minimum, should contain the following items: 


A. Project name and location 


 Building Permit Number 


 Address or plat name 


 Vicinity Maps 


 Development property boundary dimensions (legal, plat, or metes and bounds) 
B. Drainage Maps 


 Historic, Proposed, and Bypass areas 


 Time of concentration path 
C. Pond Details 


 Proposed grading contours or spot elevations defining pond area 


 Pond surface cover description (sod, gravel, concrete, etc.) 


 Outlet control structure(s) details, plan and profile 


 Maximum water surface elevation noted 
 
See Appendix A4 has a Detention pond check list setting minimum design and submittal standards. 
 


8.10 Fee‐in	Lieu	of	Quantity	Detention	
The Drainage Ordinance allows consideration for Fee‐in‐Lieu for providing detention when  it has been 


determined by the City Engineer that alternative methods of protecting downstream properties can be 


accomplished without  causing  substantial detriment  to  the public good,  safety or welfare or without 


being contrary to the spirit, purpose and intent of this chapter, the City Engineer may accept a fee in lieu 


of requiring on‐site detention facilities.   


The  additional  impervious  areas  allowed  for  consideration  is  a  function  of  size  of  receiving  basin 


classifications namely  riverine, major, and minor. To qualify  for consideration of a  fee‐in‐lieu  request, 


the proposed development shall meet the following criteria:  


8.10.1 Procedure for Consideration in Major River Basins  


Major River Basins (North Canadian, Oklahoma River, and the South Canadian River Basins) 
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A. The  increase  in the  impervious area due to the proposed development shall be a maximum of 


three acres  (3) or  less,  if the  increased‐flow  from the development  is directly discharged  in to 


the major river channel. 


B.  The  total  increase  in  the  impervious  areas  from  approved  for  fee‐in‐lieu  of  detention  from 


August  2007  within  a  drainage  basin  cannot  exceed  10%  of  the  basin  area  for  detention 


requirements  based  on  projected  flooding.  This  area  shall  be  limited  to  5%  where  known 


downstream flooding exists. 


C. A property platted on or before  January 2006 and a part of  the same drainage basin will only 


qualify  for  one  exemption  of  the  detention  requirement  per  plat/development  request.  If  a 


property  owner  decides  to  either  subdivide  or  develop  the  property  after  receiving  the  first 


exemption,  then  the  exemption  is  revoked  and  any  future  development  is  subject  to  the 


detention requirements for total increases in the impervious area. 


D. The City Engineer retains all the rights to deny the request for an exemption under this policy. 


8.10.2 Procedure for Consideration in Primary & Secondary Basins 


A. The increase  in the impervious area due to a development should be half an acre (1/2) or  less. 


The  increase  in flow shall be directly discharged to a primary or a secondary channel or public 


easement or Right‐of‐Way. 


B. The  total  increase  in  the  impervious areas approved  for  fee‐in‐lieu of detention  from August 


2007, within the drainage basin shall not exceed 10% of the basin area. This area shall be limited 


to 5% where known downstream flooding exists. 


C. A property platted on or before  January 2006 and a part of  the same drainage basin will only 


qualify for one exemption of the detention requirement per plat. If a property owner decides to 


either subdivide or develop  the property after  receiving  the  first exemption,  the exemption  is 


revoked  and  any  future  development  is  subject  to  the  detention  requirements  for  the  total 


increase in the impervious area. 


D. The City Engineer retains all rights to deny any request for an exemption under this policy 


E. All applications for payment of a fee in lieu of on‐site detention requirements shall be submitted 


to the City Engineer with the following information for review: 


1. Four  copies  of  plot  plan  drawn  to  scale  showing  location,  property  dimensions,  and 


proposed  construction  or  development  including  all  impervious  surfaces,  including  an 


existing drainage map and a proposed grading map. The proposed plot plan shall become a 


part of the building permit.  


2. A summary showing  total  impervious surfaces  in square  feet. Existing  impervious area  for 


this application shall be determined by providing proof documentation of all the permitted 


development at the existing site. Any non‐permitted impervious area shall be considered as 


a new addition for the purposes of consideration and determining fee‐in‐lieu of detention. 


3.  The proposed grading must  follow  the existing drainage pattern established by 1990  city 


contours. To qualify for the fee‐in‐lieu the increase in the flow due to development shall be 


directly discharged  to a  secondary  creek with drainage area equal  to or greater  than 100 


acres. 
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4. After receipt of the above, the City Engineer may accept payment of a fee‐in‐lieu of on‐site 


detention  facilities  or may  deny  the  application  and  require  on‐site  detention  or  other 


improvements to the storm water control system. 


5. Fees to be accepted shall be tendered prior to the issuance of a building permit. Should the 


impervious surfaces on a given property at the time of application for an occupancy or use 


permit be less than that stated on the building permit, then the applicant may request that 


the permit  fees be  recalculated,  the  excess  fees  refunded  to  the payee  and  the building 


permit amended. Should the impervious surfaces on a given property be greater than stated 


on the building permit, additional fees shall be due pursuant to a recalculation of the fees 


and must be tendered before any occupancy or use permit may be issued 


6. Impervious surface shall mean any hard‐surfaced areas which prevent or retard the entry of 


water into the soil in the manner and to the extent that such water entered the soil under 


natural conditions, or where water is caused to run off the surface in greater quantities or at 


an  increased  rate of  flow  than was present under natural conditions.  Impervious  surfaces 


shall  include,  but  are  not  limited  to,  rooftops  except  roof  overhangs;  sidewalks;  paving; 


driveways; parking lots; walkways; patio areas; storage areas; and asphalt, concrete, gravel, 


oiled macadam  or  other  surfaces which  similarly  affect  the  natural  infiltration  or  runoff 


patterns of real property in its natural state. 


7. Impervious surface installed or constructed as a part or portion of a public street or a private 


or public sidewalk in the public street right‐of‐way shall not be calculated as a part of the fee 


collected in lieu of on‐site detention. 


8.11 	Storm	Water	Quality	Improvement	Design	
 


In addition to the general design requirements of detention ponds, additional requirements  for storm 


water quality  improvements shall be  included  in the design of a detention pond as detailed  in Chapter 


10 of the Drainage Criteria Manual.  
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9 Development	in	FEMA	Special	Flood	Hazard	(SFHA)	


9.1 Introduction	
 


This  chapter  outlines  requirements  for  the  development  in  FEMA  designated  floodplain.  The  City  of 


Oklahoma City  is a National Flood Insurance Program (NFIP) Participating Community. The State Water 


Resources board and Federal Emergency Management Agency (FEMA) has given the City responsibility 


for the enforcement of  the NFIP requirements. The NFIP regulations are also  included  in the drainage 


ordinance by reference.  


FEMA identifies flood hazard areas throughout the U.S. by producing Flood Insurance Rate Maps (FIRM) 


and Flood Insurance Studies (FIS).   One of the areas  identified on these maps are Special Flood Hazard 


Areas  (SFHA).    The  SFHA  is  a high‐risk  area defined  as  any  land  that would be  inundated by  a  flood 


having a 1‐percent chance of occurring in any given year (also referred to as the base flood).  Besides the 


SFHA, there are several other types of flood hazard areas  identified by FEMA.   The flood hazard areas 


within Oklahoma City are: 


 Zone A – Areas  subject  to  inundations by  the 1‐percent‐annual‐chance  flood event.   Because 


detailed hydraulic analyses have not been performed, no Base Flood Elevations (BFE’s) or flood 


depths are shown.  Mandatory flood insurance purchase requirements apply. 


 Zone AE – Areas subject to  inundation by the 1‐percent‐annual‐chance flood even determined 


by detailed methods.  BFE’s are shown within these zones.  Mandatory flood insurance purchase 


requirements apply. 


 Floodway  Areas  in  Zone  AE  –  The  floodway  is  the  channel  of  a  stream  plus  any  adjacent 


floodplain areas that must be kept free of encroachment so that the 1% annual chance flood can 


be carried without substantial increases in flood heights. 


 Shaded  Zone  X  – Areas  of  0.2%  annual  chance  flood;  areas  of  1%  annual  chance  flood with 


average depths of  less  than 1  foot or with drainage areas  less  than 1  square mile; and areas 


protected by levees from 1% annual chance flood 


 Unshaded Zone X – Areas determined to be outside the 0.2% annual chance floodplain. 


Only  


9.2 Development	Near	Flooding	Sources	


9.2.1 Is a Flood Study Required? 


A flood study  is required to obtain the 50‐year urbanized boundary and the 100‐year urbanized water 


surface elevation when this information is not available by using a previously approved hydraulic study.  


A flood study shall be required for an area that is not located in a FEMA flood zone, if it is near a flooding 


source.   A hydraulic study  is always required when a development alters the  floodway  in any way.    In 
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those cases, an Engineer would have to go through the FEMA map change process described in Section 


9.3.  The only exception to the requirement of this section is described in Section 9.2.2. 


9.2.2 A Single Lot Residential Development in Zone A 


A residential single lot development within two hundred (200) feet of Zone A must be elevated at least 


one (1) foot above the 100‐year urbanized flood elevation.  Since there are no known BFEs in a Zone A, a 


hydraulic analysis will be required  in order to establish elevations.   Also, a floodplain map showing the 


50‐year urbanized floodplain limits with a legal description shall also be submitted.  The legal description 


shall be filed with the county as a Private Drainage Deed Restriction.  A developer/home owner can opt 


to  hire  a  consulting  engineer  to  prepare  a  hydraulic  study,  or  they  can  request  that  a  Base  Flood 


Elevation be developed by contacting the Floodplain Management Services department of the US Army 


Corps  of  Engineers  Tulsa District.    All  hydraulic  studies  of  open  channels  shall  follow  the  guidelines 


established in Chapter 7. 


9.2.3 A Single Lot Residential Development in Zone AE 


A  single  lot  residential  development  in  Zone  AE  can  encroach  into  the  fringe  between  the  100‐yr 


floodplain (base flood) and floodway.   The minimum finished floor of any structure built  in or near the 


floodplain must be elevated one (1) foot above 100‐yr urbanized flood elevation.  If there is an existing 


approved  hydraulic  study  establishing  urbanized  water  surface  elevations,  that  information may  be 


used.    It  is  the  responsibility of  the developer/engineer  to provide  copies of  the  approved hydraulic 


study.   If there are any changes made to the floodplain of the channel, a hydraulic study following the 


guidelines established in Chapter 7 must be submitted. 


If a  single  lot development encroaches or modifies  the  floodway, a hydraulic  study must be provided 


and  a  request  for  a map  change must  be  submitted  to  FEMA.    The  FEMA map  change  process  is 


described in Section 9.3. 


9.2.4 All Other Types of Development in FEMA Zone A 


The PUDs, SPUDs, SLCD, minor, and major subdivision developments within 200’ of a  flood zone shall 


submit  a  hydraulic  study.  For  platted  subdivisions,  the  preliminary  plat  shall  show  that  the  50‐year 


urbanized  floodplain  is  contained  in  a  common  area,  drainage  easement,  or  deed  restriction.  All 


structures near the flooding source shall be elevated one (1) foot above the 100‐year urbanized water 


surface  elevation.    A  hydraulic  study  establishing  the  50‐year  floodplain  limits  and  the  100‐year 


urbanized  flood  elevations  shall be  approved before  the  final plat  can be  submitted.       All hydraulic 


studies of open channels shall follow the guidelines established in Chapter 7. 


9.2.5 All Other Types of Development in FEMA Zone AE 


The PUDs, SPUDs, minor, and major subdivision developments within 200’ of a flood zone shall submit a 


hydraulic study. For platted subdivisions, the preliminary plat shall show that the approximate 50‐year 


urbanized  floodplain  is  contained  in  a  common  area,  drainage  easement,  or  deed  restriction.    All 


structures near the flooding source shall be elevated one (1) foot above the 100‐year urbanized water 


surface elevation.  If there is an existing approved hydraulic study establishing urbanized water surface 


elevations, that  information may be used.  It  is the responsibility of the developer/engineer to provide 
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copies of the approved hydraulic study. If there are any changes made to the floodplain of the channel, 


a hydraulic study following the guidelines established in Chapter 7 must be submitted. 


If  any development encroaches or modifies  the  floodway,  a hydraulic  study must be provided  and  a 


request for a map change must be submitted to FEMA.  The FEMA map change process is described in 


Section 9.3. 


9.2.6 Structures in Flood Zones 


New construction or substantial improvements of residential structures (including manufactured homes) 


and accessory buildings shall have the lowest floor (including basements) elevated to one foot above the 


level of  the 100‐year urbanized  flood.   All manufactured homes  shall be anchored  to  resist  flotation, 


collapse, or lateral movement. 


New  construction  or  substantial  improvements  of  nonresidential  structures  and  accessory  buildings 


within  the 100‐year  floodplain must have  the  lowest  floor  (including basements) elevated  to one  foot 


above the 100‐year urbanized flood level or flood proofed, including utility and sanitary facilities, up to 


one foot above the level of the 100‐year urbanized flood. 


If  a  non‐residential  structure  is  intended  to  be  flood  proofed,  a  licensed  professional  engineer  shall 


develop  and/or  review  the  structural  design,  specifications  and  plans  for  the  construction,  and  shall 


certify that the design and methods of construction are  in accordance with the accepted standards of 


practice for meeting elevation requirements. FEMA’s Flood proofing Certificate is located in Form 81‐65 


This certificate or an approved alternative shall be submitted to and maintained by the office of the City 


Engineer.  


Recreational vehicle parks are allowed on flood‐prone sites without elevation if licensed, highway ready, 


and  in no place for more than 180 days.   Recreational vehicles that are placed on a site for more than 


180 days are not “ready  for highway use” and must meet  the same  flood protection  requirements as 


manufactured  homes  and/or  buildings.   A  recreational  vehicle  is  ready  for  highway  use  if  it    is  fully 


licensed,  400  square  feet  or  less,  self‐propelled or  can be  towed by  a  light  duty  truck,  sitting on  its 


wheels  or  jacking  system,  attached  to  the  site  only  by  quick  disconnect  type  utilities  and  security 


devices, and is not used as a permanent dwelling. 


9.2.7 Floodplain Activity Permits 


A floodplain activity permit  is required when doing grading on or near a FEMA regulated creek, or for 


sanitary sewer crossings or dredging  in the regulatory floodway.   For all other kinds of development  in 


the  floodplain, a hydraulic study  is  required and  therefore a separate  floodplain activity permit  is not 


necessary. 


9.2.8 Hydraulic Studies for City Approval Only 


Following are  the minimum  submittal  requirements  for hydraulic  studies  submitted  for City approval 


only: 
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Two copies of the following information shall be submitted: 


A. If no effective model exists, runoff calculations following the guidelines established in Chapter 4.  


If an effective model exists, copies of the effective flow information shall be submitted. 


B. If no effective model exists, a drainage Map based on Oklahoma City 2004 contours. 


C. 24”x36” plan  sheet(s) providing  a  scaled map with  the  following  information  for  the  existing 
model: 


 Flowline (centerline of channel) 


 Limits of the urbanized 50‐year floodplain boundary 


 Location of the existing creek cross‐sections with zero point of reference. 


 Property limits and any existing structures 


 Existing contours 
D. 24”x36” plan sheet(s) providing a scaled map with the  following  information  for the proposed 


model: 


 Flowline (centerline of channel) 


 Limits of the urbanized 50‐year floodplain boundary 


 Location of all common areas, deed restrictions, and/or drainage easements 


 Location  of  the  creek  cross‐sections with  the  value  of  the  urbanized  100‐year water 
surface elevations and zero point of reference.   Existing (effective) cross‐sections must 
be delineated 


 Layout of plat, property limits, and existing and proposed structures 


 Proposed contours 
E. Effective and Proposed hydraulic models following the requirements established in SCS.  Models 


shall have a minimum of three (3) consecutive downstream cross‐sections. 


F. For each cross‐section, a comparison table of Effective elevations and Proposed elevations. 


G. Digital  copy  of  hydraulic models  and  delineation  of  new  floodplain  boundaries  and  nearest 


section corner in AutoCAD or other approved software. 


9.3 FEMA	Map	Change	Process	
 


FEMA has established administrative procedures for changing the effective FIRMs and FIS reports based 


on new or revised scientific or technical data. 


9.3.1 Letter of Map Amendment (LOMA) 


 A  LOMA  is  an  official  revision  by  letter  to  an  effective  NFIP map.    A  LOMA  amends  the  currently 


effective FEMA map and establishes that a specific property, portion of a property, or structure  is not 


located in a SFHA.  Property owners can elect to apply for a LOMA through FEMA. 


For properties located in the regulatory floodway, the Floodplain Administrator for the City of Oklahoma 


City is required to sign the Community Acknowledgement Form (CAF). 
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9.3.2 Letter of Map Revision based on Fill (LOMR‐F) 


A  LOMR‐F  is  an  official  revision  by  letter  to  an  effective  NFIP  map.    A  LOMR‐F  states  FEMA’s 


determination concerning whether a structure or parcel has been elevated on fill above the BFE and is, 


therefore,  excluded  from  the  SFHA.    For  requests  involving  the  placement  of  fill,  the  Floodplain 


Administrator for the City of Oklahoma City  is required to sign the Community Acknowledgment Form, 


acknowledging, among other things, that any existing or proposed structures are reasonably safe from 


flooding.  The licensed land surveyor or registered professional engineer making the request is required 


to submit all pertinent information to the Public Works Department in order for the CAF to be signed. 


9.3.3 Letter of Map Revision (LOMR) and Conditional Letters of Map Revision (CLOMR) 


A   LOMR  is an official revision to the currently effective FEMA map.   All requests for LOMRs should be 


made  to FEMA  through  the Public Work Department.   A LOMR will be  required  for any development 


that encroaches upon  the  floodway or any channel  improvement or  realignment  that changes and/or 


moves the Floodway. 


A CLOMR  is FEMA’s  formal review and comment as  to whether a proposed project complies with  the 


minimum  NFIP  floodplain  management  criteria.    If  it  is  determined  that  it  does,  the  CLOMR  also 


describes any eventual revisions that will be made to the NFIP maps upon completion of the project.  A 


CLOMR  is  required  for  those  projects  that will  result  in  any  1‐percent‐annual‐chance water  surface 


elevation increase for proposed construction within a regulatory floodway. 


9.3.4 Hydraulic Studies for FEMA Map Changes 


Following  are  the minimum  submittal  requirements  for  hydraulic  studies  submitted  for  FEMA map 


changes: 


Two copies of the following information shall be submitted: 


A. Copies of the effective flow information shall be submitted. 


B. 24”x36” plan  sheet(s) providing  a  scaled map with  the  following  information  for  the  existing 
model: 
 


 Flowline (centerline of channel) 


 Location of the existing FEMA flood zones 


 Location of the existing creek cross‐sections with zero point of reference. 


 Property limits and any existing structures 


 Existing contours 
C. 24”x36” plan sheet(s) providing a scaled map with the  following  information  for the proposed 


model: 
 


 Flowline (centerline of channel) 


 Location of the proposed FEMA flood zones as well as the urbanized 50‐year floodplain 
boundary 


 Location of all common areas, deed restrictions, and/or drainage easements 
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 Location  of  the  creek  cross‐sections with  the  value  of  the  urbanized  100‐year water 
surface elevations and zero point of reference.   Existing (effective) cross‐sections must 
be delineated 


 Layout of plat, property limits, and existing and proposed structures 


 Proposed contours 
D. Hydraulic models  following  the  requirements established  in Section 4.5.   Models  shall have a 


minimum  of  three  (3)  consecutive  downstream  cross‐sections.    For  all  FEMA  submittals,  the 


following models must be prepared: 


 


 Effective Model – hydraulic analysis used in the effective FIS 


 Duplicate Effective Model – Effective Model  transferred  into  the  requester’s modeling 


software 


 Corrected Effective Model – Corrects any errors  in the Duplicate Effective Model, adds 


any  additional  cross‐sections,  and  incorporates  more  detailed  topographical 


information. 


 Pre‐Project Conditions Model – Corrects  the Corrective Effective Model  to  reflect any 


changes within  the  floodplain  since  the  date  of  the  Effective Model  but  prior  to  the 


construction of the project for which the revision  is being requested (can be omitted  if 


identical to the Corrected Effective Model) 


 Post‐Project  Conditions Model  –  Incorporate  any  physical  changes  to  the  floodplain 


since the effective model was produced as well as the effects of the project.  When the 


request is for a proposed project (CLOMR), this model must reflect proposed conditions. 


E. For each cross‐section, a comparison table of Pre‐Project elevations and Post‐Project elevations. 


F. Digital copy of the hydraulic models and delineation of new floodplain boundaries and nearest 


section corner in AutoCAD or other approved software. 


When a LOMR is being submitted based off of a previously submitted CLOMR the following information 


must also be submitted: 


G. “as‐built” model  ‐  Incorporates actual physical changes to the floodplain that might be slightly 


different from the proposed changes. 


H. For  each  cross‐section,  a  comparison  table  of  Pre‐Project  elevations,  Post‐Project  elevations, 


and “as‐built” elevations. 


I. Digital copy of the hydraulic models and delineation of new floodplain boundaries and nearest 


section corner in AutoCAD or other approved software. 


9.4 Development	in	the	Floodway	
Article  §16‐19  (2)  of  the  drainage  ordinance  prohibits  any  temporary  and  permanent  development 


within the floodway. The only exceptions to the above are sanitary sewer crossings, oil and gas drilling, 


and dredging/mining. 


 Oil  and  gas drilling operations  can be performed within  the  floodways of  the  South Canadian River, 


provided that the following special provisions are met: 
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 A special permit, not to exceed 120 days  in duration, shall be required from the City Engineer 


prior to commencement of such operations.   A separate permit shall be required for each and 


every  drilling  operation  and  for  each  subsequent  periodic  drilling  or maintenance  operation 


performed on each well. 


 All permanent well structures or appurtenances shall be elevated to a minimum of one (1) foot 


above the 100‐year flood elevation and located outside the limits of the floodway.  A permanent 


completed well head may remain within the floodway, provided that the well head be located in 


a reinforced concrete vault completely below ground with a protective cover so that no portion 


of the structure extends above the elevation of the natural ground surrounding the well site that 


existed prior to construction. 


 Any  fill  placed  for  access  road  construction  or  site  leveling  shall  not  exceed  six  (6)  inches  in 


height above  the existing natural ground elevation.   Prior  to  issuance of  the permit, complete 


hydraulic calculations will be required to demonstrate that no  increase  in flood elevations will 


occur due to the proposed fill. 


 Well site construction and drilling operations shall be accomplished in a manner which will allow 


all  facilities,  equipment  and materials  to  be  dismantled,  secured  and/or  evacuated  from  the 


floodway within a two‐day time period during anticipated high waters. 


9.5 Utility	Crossing	
Sanitary sewer crossings and dredging may be allowed in the floodway as long as hydraulic calculations 


demonstrating that no  increase  in flood elevations will occur are submitted for approval.   A floodplain 


activity permit is required for all development within the regulatory floodway. 
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10 Storm	Water	Quality	Improvements	
 


10.1 Introduction	
 


The  purpose  of  this  chapter  is  to  define  post  construction  water  quality  and  pollution  prevention 


requirements for compliance with state and federal laws.   Chapter 3 outlines the types of development 


and redevelopment subject to the requirements of this chapter. 


The Federal Clean Water Act regulates discharges via the municipal separate storm sewer system (MS4) 


into Waters of the United States (WOUS) through the National Pollutant Discharge Elimination System 


(NPDES) permit issued by the State of Oklahoma. This permit mandates the City to perform certain key 


programs to reduce or eliminate pollutants discharge via the MS4. These programs include the following 


fifteen (15) storm water management components: 


1. Storm Water Management Plan 


2. New Construction  and Redevelopment 


3. Flood Control Projects and Structural Controls 


4. Construction Site Runoff 


5. Industrial and High Risk Runoff 


6. Household Hazardous Waste/Used Motor Vehicle Fluids 


7. Public Outreach 


8. Roadway Operation and Maintenance 


9. Pesticide, Herbicide and Fertilizer Application 


10. Pollution Complaint and Spills Response Program 


11. Floatables 


12. Wet Weather Analytical 


13. Watershed Characterization 


14. Illicit Discharge Detection and Elimination 


15. Supporting Permit Conditions, Monitoring Programs and Documents 


The City a program for addressing the above  issues except for post construction pollution control (Ref 


EPA’s MS4 Permit Improvement Guide). However, the new permit will require post‐construction water 


quality monitoring and controls as a part of the MS4 permit effective March 2013. The post construction 


control of the pollutant discharge shall be provided at new construction and redevelopment  locations. 


Since  the post construction control  is not addressed  in MS‐4 document  it  is  included  in  the DCM. The 


following  sections  describe  various  Best  Management  Practices  (BMPs)  for  the  post  construction 


pollution control by using source reduction techniques and/or the structural controls. Following sections 


describe regulatory basis, types BMPs, and minimum analysis and design criteria for the BMPs. 
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10.2 Regulatory	Basis	
The  national  urban  runoff  program  (NURP)  in  the  1970s  and  Clean Water Act  (CWA)  305(b)  reports 


submitted to Congress in the 1980's identified contaminated storm water as one of the causes adversely 


affecting water quality. Congress amended the CWA in 1987 to require the EPA to address storm water 


runoff  [CWA  402(p)].  Federal  regulations were  promulgated  in  1990  as  40 CFR  122.26 with  the  first 


general permits issued in 1992. As of September 9, 1997, EPA delegated all the responsibilities for storm 


water discharges in the State of Oklahoma to the ODEQ.  


Post‐construction storm water from sources  is covered  in the City of Oklahoma City OPDES permit for 


storm water discharge. The  remainder of  this  section deals  specifically with non‐industrial  sources of 


storm water  and BMPs  to  address  pollution  prevention  from  these  sources.  Post‐construction  storm 


water controls are encouraged for all new development or redevelopment. 


10.3 	Overview	of	BMPs	
Urban storm water runoff occurs from various land use types, such as residential, commercial, industrial, 


etc.  It has been  shown  to contain a variety of constituents. When certain constituents are present  in 


sufficient quantities,  the potential exists  for  adverse effects on  receiving waters.  Studies  such  as  the 


Nationwide Urban Runoff Program  (Ref Nationwide Urban Runoff Program (NURP): Final Report, EPA, 


1983) have documented  concentrations of  various  constituents  in urban  storm water. To  reduce  the 


concentrations and the  loads of these constituents that reach the receiving waters, various BMPs have 


been suggested. These BMPs fall into the following two primary categories: 


 Structural–including facilities constructed to passively treat urban storm water runoff before  it 


enters the receiving waters. They are storm water quality treatment facilities. 


 Nonstructural–including  the  subcategories  of  pollution  prevention  BMPs  and  source  control 


BMPs. 


 Structural and Non‐structural BMPs combined comprise the elements of a LID.  The BMPs are evaluated 


for a Green/LID certification of a new development or redevelopment. This chapter presents Structural 


BMPs and Chapter 11 provide details for Nonstructural BMPs. 


10.3.1  Structural BMPs 


Structural BMPs are facilities used to reduce runoff and/or remove constituents from runoff.  Examples 


of  structural  BMPs  include  water  quality  detention  (both  dry  and  wet  ponds),  wetlands,  porous 


pavement, and  the use of vegetated  zones. These BMPs may  treat  small volumes of  storm water on 


development sites or serve larger regional drainage areas. This chapter covers structural BMPs.  


10.3.2 Non‐Structural BMPs 


Non‐structural  source  controls  include  administrative  programs,  tree  preservation,  minimization  of 


clearing, grubbing, &  impervious areas, private open  spaces, property owners maintenance practices, 


and good housekeeping practices. These are discussed  in Chapter 11 of  this Manual.    Source  control 


BMPs are sometimes termed as "good housekeeping" measures because a clean site will produce  less 


storm water contamination than will a dirty one.   
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10.4 Design	 Rainfall,	 Runoff,	 and	 Performance	 Efficiency	 Calculation	 for	
Structural	BMPs	


 


A Design Storm Event of one  Inch  (1”) shall be used  for designing structural BMPs. The design run‐off 


volume  shall  be  calculated  using methods  described  in  Rainfall  of  the  Criteria Manual.  The  run‐off 


volume is designated as Water Quality Capture Volume (WQCV).  


	               10‐1 


Where, 


A = Area in Acres 


I = Imperviousness factor (See Imperviousness) 


The design of  storm  sewer  conveying  rainfall  exceeding  1”  rainfall  shall be based on Chapter  4.  The 


public  domain  software  such  as  SUSTAIN  (Ref  A  Framework  for  Placement  of  Best  Management 


Practices  in Urban Watersheds  to  Protect Water Quality,  EPA,  2009)  and  SWMM  (Ref  Storm Water 


Management Model, EPA) are available for the design structural BMPs. The overall effectiveness of the 


Structural BMPs shall be assessed by the measurement of TSS. The BMPs shall be considered effective if 


the total removal efficiency is more than 50% from the baseline (Ref Three Keys to BMP Performance – 


Concentration,  Volume  and  Total  Load).    Additional  performance  criteria  shall  be  considered  if  the 


property  is  located  in Zone 4 or 5.   The  following  sections describe design and  location of  structural 


BMPs in more detail. 


10.5 Location	Considerations	
Some locations are not suitable for installation of BMPs, especially infiltration BMPs, due to subsurface 


structures, obstructions, underground utilities, bedrock, or groundwater. Following are a list of general 


guidelines for site screening and design: 


10.5.1 For Infiltration BMPs 


 A minimum of 2 feet of clearance is required between the bottom of the BMP and underlying bedrock 


or the seasonally high groundwater table. 


 BMPs should be sited at least 10 feet down‐gradient from buildings. 


 BMPs should not be  located  immediately up‐gradient or  infiltrate toward any retaining wall or 


other retaining structure. 


 BMPs should be located at least 100 feet away from drinking water wells. 


10.5.2 For all BMPs 


All BMPs  should provide  suitable  vertical and horizontal  clearance  to utilities, both above and below 


grade. 
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10.6 Grass	Buffer		


10.6.1 Description 


Grass buffer (GB) strips are an integral part of the disconnected impervious area development concept. 


They  are  uniformly  graded  and  densely  vegetated  areas  of  turf  grass.  They  require  sheet  flow  to 


promote filtration,  Infiltration and settling to reduce runoff pollutants. GBs differ from grass swales as 


they are designed to accommodate overland sheet flow rather than concentrated or channelized flow. 


They can be used to remove larger sediment from runoff off impervious areas. Whenever concentrated 


runoff occurs, it should be evenly distributed across the width of the buffer via a flow spreader. This may 


be a porous pavement strip or another type of structure to achieve uniform sheet‐flow conditions. GBs 


can also be combined with riparian zones in treating sheet flow and in stabilizing channel banks adjacent 


to major  drainage  channels  and  receiving waters. GBs  can  be  interspersed with  shrubs  and  trees  to 


improve their aesthetics and to provide shading.  


10.6.2  Application 


A GB  is  located adjacent to  impervious areas and can be used  in residential and commercial areas and 


along highways and roads. Because  their effectiveness depends on having an evenly distributed sheet 


flow over their surface, the size of the contributing area, and the associated volume of runoff have to be 


limited. Flow can be directly accepted from a parking lot, roadway or building roof, provided the flow is 


distributed uniformly over the strip. GBs provide only marginal pollutant removal and require follow up 


structural  BMPs  be  provided.  They  do,  however,  help  to  reduce  somewhat  the  runoff  volume  from 


smaller storms. 


10.6.3 Advantages/Disadvantages 


10.6.3.1 General	
The  grass  and other  vegetation  can provide  aesthetically pleasing  green  space.  In  addition,  their use 


adds  little cost to a development that has to provide open space, and their maintenance should be no 


different  than  routine maintenance  of  the  site's  landscaping.  Eventually,  the  grass  strip  next  to  the 


spreader or  the pavement will have accumulated  sufficient  sediment  to block  runoff. At  that point  in 


time, a portion of the GB strip will need to be removed and replaced. 


Grass and  trees within  these buffer strips can provide wildlife habitat. Because  infiltration occurs,  the 


size of downstream drainage facilities can often be reduced. Gravel underdrains can be used where soils 


are not suited for infiltration. 


10.6.3.2 Physical	Site	Suitability	
The site, after final grading, should have a uniform slope and be capable of maintaining an even sheet 


flow  throughout without  concentrating  runoff  into  shallow  swales or  rivulets. The allowable  tributary 


area depends on the width, length, and the soils that lay under the GB. Hydrologic Soil Groups A and B 


provide the best infiltration capacity, while Soil Groups C and D provide best site stability. The swelling 


potential of underlying  soils  should also be  taken  into account when used adjacent  to  structures and 


pavement.  An irrigated grass cover will be needed to have an effective GB.  
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Design  of  GBs  is  based  primarily  on  maintaining  sheet‐flow  conditions  across  a  uniformly  graded, 


irrigated,  dense  grass  cover  strip. When  a GB  is  used  over  unstable  slopes,  soils,  or  vegetation,  the 


formation  of  rills  and  gullies  that  disrupt  sheet  flow  will  occur.  The  resultant  short‐circuiting  will 


invalidate  the  intended water quality benefits. GBs  should be protected  from excessive pedestrian or 


vehicular traffic that can damage the grass cover and affect even sheet‐flow distribution. A mixture of 


grass and trees may offer benefits for slope stability and improved aesthetics. 


10.6.4 Design Procedure and Criteria 


The  following  steps  outline  the GB  design  procedure  and  criteria.  Figure GB‐1  is  a  schematic  of  the 


facility and its components. 


A. Design  Discharge  should  be  based  on  the  1”  rain  as  described  in  Section  10.4.    Also, 


determine the flow control type; sheet or concentrated. 


B.   Minimum Length ‐ Calculate the minimum length (normal to flow) of the GB. The upstream 


flow needs to be uniformly distributed over this  length. General guidance suggests that the 


hydraulic load should not exceed 0.05 cfs/linear foot of buffer in the plains region during a 2‐


year storm to maintain a sheet flow of less than one and half (1.5) inches throughout dense 


grass that  is at  least two and half  (2.5)  inches high. The minimum design  length  (normal to 


flow) is therefore calculated as: 


 


.
 


 


    Where, 


 


GBL = Minimum design length (feet) 


Q1 = Peak discharge to the GBs by 1” rainfall in (cfs) 


 


C. Minimum Width ‐ The minimum width (WG) (the distance along the sheet flow direction) of 


the GB shall be determined by the following criteria for onsite and concentrated flow control 


conditions: 


D. Sheet Flow Control (use the larger value)  


 


. 	 	 	  


    Where, 


 


 LI = The length of flow path of the sheet flow over the upstream impervious surface (feet) 


 


E. Concentrated Flow Control (use the larger value) 
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. 	 	 														 


    Where, 


 


 At = The tributary area (square feet) 


 Lt  =  The  length  of  the  tributary  inflow  path  normal  to  flow  spreader  (i.e.,  width  of  flow        


spreader (feet)  


 


A rectangular strip  is the preferred shape  for the GB and should be  free of gullies or rills that 


concentrate the flow over it.  


F. Maximum  Slope  –  The  design  slope  of  a  GB  in  the  direction  of  flow  shall  not  exceed  4 


percent. Flow distribution incorporates a device on the upstream end of the buffer to evenly 


distribute  flows along  the design  length. Slotted curbing or other spreading devices can be 


applied to flows. Concentrated flow supplied to the GB must use a level spreader (or a similar 


device) to evenly distribute flows onto the buffer.  


G.  Vegetation ‐ The GB shall be vegetated with irrigated dense turf in areas of Oklahoma City to 


promote sedimentation and entrapment and to protect against erosion.  
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Figure GB‐1: Application of Grass Buffers 


10.7 Grass	Swale	


10.7.1 Description 


A grass swale (GS) sedimentation facility is an integral part of the MDCIA development concept. They are 


densely vegetated swales with  low‐pitched side slopes that collect and slowly convey runoff. Design of 


their longitudinal slope and cross‐section size forces the flow to be slow and shallow, thereby facilitating 


sedimentation while limiting erosion. Berms or check dams should be installed perpendicular to the flow 


as needed to slow it down and to encourage settling and infiltration.  


10.7.2  General Application 


A GS  can  be  located  to  collect  overland  flows  from  areas  such  as  parking  lots,  buildings,  residential 


yards,  roadways  and  grass  buffer  strips  (GBs).  They  can  be made  a  part  of  the  plans  to minimize  a 


directly connected impervious area by using them as an alternative to a curb‐and‐gutter system. A GS is 


set  below  adjacent  ground  level,  and  runoff  enters  the  swales  over  grassy  banks  or  rundowns.  The 


potential exists for wetland vegetation to become established if the swale experiences standing water or 


if there  is a base flow.  If that condition  is possible, consider the use of underdrains. A site with a base 


flow  should  be managed  as  either  a  swale with  an  unlined  trickle  channel,  or  as  a wetland  bottom 


channel, the latter providing an additional BMP for storm water runoff treatment. 


10.7.3 Advantages/Disadvantages 


10.7.3.1 General	
A  GS,  which  can  be  more  aesthetically  pleasing  than  concrete  or  rock‐lined  drainage  systems,  is 


generally less expensive to construct. Although limited by the infiltration capacity of local soils, this BMP 


can  provide  some  reduction  in  runoff  volumes  from  small  storms.  Dense  grasses  can  reduce  flow 


velocities and protect against erosion during  larger storm events. Swales  in residential and commercial 
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settings can also be used to limit the extent of directly connected impervious areas. The disadvantages 


of  using GSs without  underdrains  include  the  possibility  of  soggy  and wet  areas  in  front  yards,  the 


potential for mosquito breeding areas, and the potential need for more right‐of‐way than is needed for 


a storm sewer. 


10.7.3.2 Physical	Site	Suitability	
A GS is practical only at sites with general ground slopes of less than 4 to 5 percent and are definitely not 


practical for sites steeper than 5 percent. The longitudinal slopes of a GS should be kept to less than 1.0 


percent, which often necessitates the use of grade control checks or drop structures. Where the general 


terrain slope exceeds 4 percent, a GS is often practical only on the upslope side of the adjacent street. 


When  soils with high permeability  (for example, Class A or B) are available,  the  swale will  infiltrate a 


portion of the runoff  into the ground; however, such soils are not required for effective application of 


this BMP. When Class C and D soils are present, the use of a sand/gravel underdrain is recommended. 


10.7.4 Design Considerations 


A GS  is  sized  to maintain  a  low  velocity during  small  storms  and  to  collect  and  convey  larger  runoff 


events, all  for  the projected  fully developed  land use conditions.  If  the design  flows are not based on 


fully  developed  land  conditions,  the  swales  will  be  undersized  and  will  not  provide  the  intended 


pollutant removal, flow attenuation, or flow conveyance capacity. 


A healthy turf grass cover must be developed to foster dense vegetation. Permanent irrigation in some 


cases may be necessary.  However, if one or both sides of the GS are also to be used as a GB, the design 


of the GB has to follow the design recommendation.  


10.7.5 Section Design Procedure and Criteria 


The following steps outline the GS design procedure and criteria. 


A. Design Discharge  ‐ Determine the 1” rainfall discharge rate to be conveyed  in the GS. Use the 


hydrologic procedures described in Chapter 7 of this manual. 


B.  Swale Geometry ‐ The cross section should be either trapezoidal or triangular with side slopes 


flatter than 4:1 (Horizontal/Vertical), preferably 5:1 or flatter. The wider the wetted area of the 


swale, the slower the flow and the more effective it is in removing pollutants.  


C.  Longitudinal Slope ‐ Maintain a longitudinal slope of the GS between 0.2 and 1.0 percent. If the 


longitudinal slope requirements cannot be satisfied with available terrain, grade‐control checks 


or small drop structures must be incorporated to maintain the required longitudinal slope. If the 


slope of the swale exceeds 1 percent, the swale must be vegetated with irrigated turf grass. 


D. Flow Velocity  and Depth  ‐ Calculate  the  velocity  and depth of  flow  through  the  swale. Using 


Manning’s equation and a Manning’s roughness coefficient of n = 0.05 to 0.06, find the channel 


velocity and depth using the peak flow rate determined in Step A. 


E. Maximum flow velocity in the swale shall not exceed 1‐foot per second and the maximum flow 


depth  shall not exceed 1‐foot at  the peak design  flow  rate.  If  these conditions are exceeded, 


repeat steps B through D each time altering the depth and bottom width or longitudinal slopes 


until these criteria are satisfied. 
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F. Vegetation  ‐  The  GS  shall  be  vegetated  with  dense  turf  grass  to  promote  sedimentation, 


filtration, and nutrient uptake, and to limit erosion through maintenance of low flow velocities.  


G. Street  and  Driveway  Crossings  ‐  If  applicable,  small  culverts  at  each  street  crossing  and/or 


driveway  crossing may  be  used  to  provide  onsite  storm  water  capture  volume  in  a  similar 


fashion to an EDB. 


H. Ensure compliance of Chapter 7 requirements for the water surface during larger storms such as 


the 5‐year  through  the 100‐year  floods.   This  is  to provide  flood protection  from  these  larger 


events  to  the  critical  areas  of  residential,  commercial,  and  industrial  structures  and/or  the 


adjacent streets.  


10.8 Extended	Detention	Basin	(EDB)	


10.8.1 Description 


An extended detention basin (EDB) is a sedimentation basin designed to totally drain dry sometime after 


the  storm water  runoff  ends.  The primary difference  is  in  the outlet  design. However,  the  EDB may 


develop wetland vegetation and  shallow pools  in  this adaptation of a detention basin used  for  flood 


control. The EDB uses a much  smaller outlet  that extends  the emptying  time of  the more  frequently 


occurring  runoff  events  to  facilitate  pollutant  removal.  The  EDB’s  drain  time  for  the  brim‐full water 


quality  capture  volume  (i.e.,  time  to  fully  evacuate  the  design  capture  volume)  of  40  hours  is 


recommended to remove a significant portion of fine particulate pollutants found in urban storm water 


runoff. Soluble pollutant  removal can be  somewhat enhanced by providing a  small wetland marsh or 


ponding area in the basin's bottom to promote biological uptake. The basins are considered to be "dry" 


because they are designed not to have a significant permanent pool of water remaining  in the bottom 


portions of the facilities between storm runoff events. 


10.8.2 General Application 


An EDB can be used to enhance storm water runoff quality and reduce peak storm water runoff rates. If 


these basins are constructed early  in  the development  cycle,  they can also be used  to  trap  sediment 


from construction activities within the tributary drainage area. The accumulated sediment, however, will 


need  to be  removed after upstream  land disturbances cease and before  the basin  is placed  into  final 


long‐term use. Also, an EDB can sometimes be retrofitted  into existing flood control detention basins. 


EDBs can be used  to  improve  the quality of urban  runoff coming  from  roads, parking  lots,  residential 


neighborhoods, commercial areas, and  industrial sites and are generally used for regional or follow‐up 


treatment.  EDBs  are most  applicable  for  catchments with  a  tributary  impervious  area of 10  acres or 


more. They can be used as an onsite BMP that works well with the other BMPs. 


10.8.3 Advantages/Disadvantages 


10.8.3.1 General	
An EDB can be designed to provide other benefits such as recreation and open space opportunities  in 


addition  to  reducing  peak  runoff  rates  and  improving water  quality.  They  are  effective  in  removing 
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particulate matter with associated heavy metals and other pollutants. As with other BMPs, safety issues 


need to be addressed through proper design. 


10.8.3.2 Physical	Site	Suitability	
Normally,  the  land  required  for  an  EDB  is  approximately  0.5  to  2.0  percent  of  the  total  tributary 


development area. In high groundwater areas, consider the use of retention ponds (RP) instead in order 


to avoid many of the problems that can occur when the EDB’s bottom is located below the season water 


table. Soil maps should be consulted, and soil borings may be needed to establish design geotechnical 


parameters. 


10.8.3.3 Pollutant	Removal	
Removal of suspended solids and metals can be moderate  to high, and removal of nutrients  is  low  to 


moderate. The removal of nutrients can be improved when a small shallow pool or wetland is included 


as  part  of  the  basin's  bottom  or  the  basin  is  followed  by  BMPs more  efficient  at  removing  soluble 


pollutants,  such  as  a  filtration  system,  constructed wetlands  or wetland  channels.  The major  factor 


controlling the degree of pollutant removal  is the emptying time provided by the outlet. The rate and 


degree of removal will also depend on influent particle sizes. Metals, oil and grease, and some nutrients 


have a close affinity for suspended sediment and will be removed partially through sedimentation. 


10.8.3.4 Aesthetics	and	Multiple	Uses	
Since an EDB is designed to drain very slowly, its bottom and lower portions will be inundated frequently 


for extended periods of  time. Grasses  in  this  frequently  inundated zone will  tend  to be stressed, with 


only the species that can survive the specific environment at each site eventually prevailing. In addition, 


the  bottom will  be  the  depository  of  all  the  sediment  that  settles  out  in  the  basin. As  a  result,  the 


bottom can be muddy and may have an undesirable appearance to some. To reduce this problem and to 


improve the basin's availability for other uses (such as open space habitat and passive recreation),  it  is 


suggested  that  the  designer  provide  a  lower‐stage  basin  as  suggested  in  the  Two  Stage  Design 


procedure. As an alternative, a retention pond (RP) could be used, in which the settling occurs primarily 


within the permanent pool. 


10.8.4 Design Considerations 


Whenever desirable and  feasible,  incorporate  the EDB within a  larger  flood control basin or as a  full‐


spectrum  detention  facility.  If  multiple  uses  are  being  contemplated,  consider  occurrences  a  year. 


Generally, the area within the WQCV  is not well suited for active recreation facilities such as ballparks, 


playing field, and picnic areas. These uses shall be located above the WQCV pool level.  A typical layout 


for an EDB is shown in Figure 10‐1. 
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Figure 10‐1: Typical Layout for an EDB  


   







Chapter	10:	Storm	Water	Quality	Improvements																					Oklahoma	City	Drainage	Criteria	Manual											
Page	10‐12	


 


Another variation for the EBD could be a Wet Bottom detention pond. A typical detail for Wet Bottom 


Detention is shown in Figure 10.2. 


 


Figure 10‐2 A Typical Layout for Wet Bottom Detention Pond 


If storm water detention is required in accordance with Chapter 8, flood control storage can be provided 


above the water quality storage.  Whether or not flood storage is provided, all embankments should be 


protected from catastrophic failure when runoff exceeds the design event. 


High groundwater should not preclude use of EDB. Groundwater, however, should be considered during 


design and construction, and the outlet design must account for any upstream base flow that enters the 


basin or that may result from groundwater surfacing within the basin itself. Stable, all weather access to 







Chapter	10:	Storm	Water	Quality	Improvements																					Oklahoma	City	Drainage	Criteria	Manual											
Page	10‐13	


 


the critical elements of the pond, such as the inlet, outlet, spillway, and sediment collection areas must 


be provided for maintenance. 


10.8.5 Design Procedure and Criteria 
 


A. An EDB should be designed to with an additional 20 percent of the WQCV on a 40‐hour drain 


time. The additional volume provides  for sediment accumulation and  resultant  loss  in storage 


volume. 


B. The Outlet Works are to be designed to release the WQCV (i.e., not the “Design Volume”) over a 


40‐hour period. 


C. Provide a  trash  rack of  sufficient  size  to prevent clogging of  the primary water quality outlet. 


Size the rack so as not to interfere with the hydraulic capacity of the outlet. 


D. Shape  the  pond  whenever  possible  with  a  gradual  expansion  from  the  inlet  and  a  gradual 


contraction  toward  the outlet,  thereby minimizing  short  circuiting. The basin  length  to width 


ratio  should be approximately 2:1  to 3:1. Maximizing  the distance between  the  inlet and  the 


outlet results in a better performance of the EDB. 


E. A  two‐stage  design  with  a  pool  that  fills  often  with  frequently  occurring  runoff  minimizes 


standing water and sediment deposition  in  the  remainder of  the basin. The  two stages are as 


follows:  


a. Top Stage: The top stage should be one or more feet deep with its bottom sloped at 1 to 


2 percent toward the trickle flow channel. 


b. Bottom  Stage:  The  dry weather water  surface  of  the  active  surcharge  volume  of  the 


bottom stage should be 0.5 feet or more below the bottom of the top stage, but no less 


than 4‐inches below the  invert of the upstream trickle channel, and store no  less than 


0.5  percent  of  the WQCV.  Provide  a permanent micro‐pool  below  the  active  storage 


volume of the lower stage in front of the outlet. The pool shall be the depth of the top 


stage depth described above, or 2.5 feet, whichever results in the larger depth. Line the 


bottom of the pool with concrete paving at least 6‐inches thick or with grouted rip‐rap, 


grouted to the top of the largest sized rocks. 


F. Conveys low flows from the forebay to the bottom stage. To provide a maintainable trickle‐flow 


channel, lining its bottom with concrete is recommended. At a minimum, provide capacity equal 


to twice the release capacity at the upstream forebay outlet. 


G. The basin bottom slope should be stable and gentle for ease of maintenance. In no case it shall 


exceed  4:1.  Slopes  flatter  than  4:1  are  recommended.  Bottom  vegetation  provides  erosion 


control and sediment entrapment. Pond bottom, berms, and side sloping areas may be planted 


with native grasses or with irrigated turf, depending on the local setting and needs. 


H. Dam embankment slopes should be less than 3:1, preferably 4:1 or flatter. It should be planted 


with  turf  forming  grass.  Poorly  compacted  native  soils  should  be  excavated  and  replaced. 


Embankment  soils  should  be  compacted  to  at  least  95  percent  of  their  maximum  density 


according  to ASTM D 698‐10  (Modified Proctor). Spillway  structures and overflows  should be 


designed  in  accordance with Chapter  8,  the use of buried  soil  riprap or  reinforced  turf mats 


installed per manufacturer’s recommendations.  
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I. All weather stable access  to  the bottom,  forebay, and outlet works area shall be provided  for 


maintenance  vehicles.  Grades  should  not  exceed  10  percent,  and  a  solid  driving  surface  of 


gravel, rock, concrete, or gravel‐stabilized turf shall be provided. 


J. Dissipate  flow  energy  at  the  pond's  inflow  point(s)  to  limit  erosion  and  promote  particle 


sedimentation.  The maximum inflow velocity shall be limited to five (5) ft/sec. 


K. The forebay should provide an opportunity for larger particles to settle out in the inlet in an area 


that  has  a  solid  surface  bottom  to  facilitate mechanical  sediment  removal.  A  rock  berm  or 


concrete‐wall  should  be  constructed  between  the  forebay  and  the  main  EDB.  The  forebay 


volume of  the permanent pool  should be  about  3  to  5 percent of  the design WQCV. A pipe 


through the berm to convey water to the main body of the EDB should be offset from the inflow 


streamline to prevent short circuiting and should be sized to drain the forebay volume in 3 to 5 


minutes, respectively. The floor of the forebay should be concrete or grouted boulder  lined to 


define sediment removal limits.  


L. Combining the water quality facility with a flood control facility  is recommended. Other floods 


may be detained above the WQCV. 


M. When  desirable  and  feasible,  incorporate  the  EDB within  a  larger  flood  control  basin.  Also, 


whenever possible, try to provide for other urban uses such as active or passive recreation.    If 


multiple uses are being contemplated, use the multiple‐stage detention basin design approach 


to  limit  inundation of passive  recreational  areas  to one or  two occurrences  a  year.  The  area 


within  the WQCV  is not  suited  for active  recreation activities  such as ballparks, playing  fields, 


and picnic areas. These are best located above the WQCV level. 


10.9 Other	types	of	Structural	BMPs	
 


There are other types of structural BMPs that can be considered in the design.  The following BMPs shall 


be considered for approval: 


1. Sand Filter Extended Detention Basin  


2. Constructed Wetland Basin 


3. Retention Pond 


4. Constructed Wetland Channel 


5. Proprietary Structural BMPs 


However,  the  proponent  of  the  design  is  responsible  for  providing  preconstruction  details  and  post 


construction monitoring to prove its effectiveness to the City. 
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11 Low	Impact	Developments	(LID)/Green	Infrastructure	


	Introduction	
Any proposed development within Oklahoma City  is encouraged  to  include  LID elements within  their 


development.   Only Nonstructural BMPS  that affect  the sizing and design of  the storm water  facilities 


are  included  in  this  chapter.  The  following non‐structural BMPs  and  their  effect on  the  sizing of  the 


storm water facilities shall be considered in this criteria manual.    


1. Natural Channel with Flood Plain Set Back Criteria 


2. Tree Preservation 


3. Minimization of Clearing and Grading 


4. Bio retention/Rain Garden 


5. Minimization of Impervious Areas 


6. Impervious Area Disconnection 


For  the purpose of  the WQCV  calculation all areas under  the  structural and non‐structural BMPs are 


considered  non‐contributing  areas.  Table  11‐1  shows  values  of  imperviousness  factors  for  the 


calculation of peak design flows for the areas within structural and non‐structural BMPs.   


Table 11‐1: Imperviousness Factors 


Development Type  Imperviousness Factor 


Tree Preservation  0.4 


Non Graded Area  0.5 


Bio‐retention/Rain Garden  0.5 


Minimization of Impervious  Area  0.5 


Area Disconnection  0.5 


 


11.1 Natural	Channels	with	Floodplain	Setback	


11.1.1 Description 


A major alignment change  to  the natural  flow path of an existing channel or establishment of a new 


drainage pathway does not meet the definition of natural channels and shall be considered a Vegetated 


Channel.  The  design  of  a  Vegetated  Swale  shall meet  the  requirements  of  Chapter  7  of  the  Criteria 


Manual. 


Privately  owned  and  maintained  natural  drainage  common  areas  are  allowed  to  provide  the  flow 


conveyance.  Leaving  the  open  channel  in  its  natural  state may  be  positive  in  terms  of  retaining  the 


desirable riparian vegetation and habitat, however, urban development causes the channel to become 


destabilized. When degradation occurs,  the open  channels  can experience  significant erosion,  loss of 


riparian and aquatic habitat, and elevated levels of sediment and associated pollutants can result.   
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The natural channel shall meet the design requirements of Chapter 7 of the Criteria Manual for limiting 


maximum velocities, correcting adverse geometries such as bends, maximum side slopes, and maximum 


bottom  slopes.  The  areas outside of  the  peak  conveyance  requirements  are  considered  setbacks  for 


receiving any credit under this section. The minimum additional width shall be twenty (20) feet beyond 


the limits of the conveyance width for the channel.  


11.1.2 Calculation of Peak Flow and WQCV  


Reduction of  the  imperviousness  factors  for peak  flow will depend on  the actual acreage set aside as 


floodplain  setback  and  the  method  of  peak  flow  calculations.  The  imperviousness  factors  for  the 


calculation of peak design flow using the rational method are given in Table 4.1. The curve numbers for 


the  peak  flow  calculation  using  the  NRCS  method  will  depend  on  the  native  soil  type  class  and 


imperviousness as  shown  in Table 11.1. However a minimum of 10%  impervious  factor  shall be used 


with this method. For peak flow calculations using the USGS method an urbanization factor of 2.5 shall 


be  used.  For  the  purpose  of  flow WQCV  calculations,  areas within  tree  preservation  limits  shall  be 


excluded from consideration in equation 10.1.  


Floodplain  setback  areas  shall  meet  the  maintenance  requirements  as  outlined  in  the  drainage 


ordinance and LID Manual for the city. In addition, overall plans or PUDs shall clearly show areas under 


LID  coverage.    The  areas under  LID  shall be platted  as either  conservation  common  area  in  cases of 


community  ownership  such  as  HOA/POAs  or  conservation  private  easements  for  a  single  entity 


ownership. 


11.2 Tree	Preservation	


11.2.1 Description 


Tree preservation can benefit water quality by keeping existing trees and vegetation intact. Trees act to 


intercept a certain amount of rainfall, provide root systems to infiltrate rainfall runoff into groundwater, 


and provide improved aesthetics to a site. Trees near creek areas can work to prevent erosion and can 


provide buffer between structures and adjacent properties or streets. Preservation of existing mature 


trees on a residential site can add aesthetic and financial value to the development.  


Tree planting works  in much the same way as tree preservation. Planting of extra trees or  landscaping 


within common reserve areas or on privately owned lots can also provide the benefits described above. 


In  some  cases  due  to  overhead  power  lines,  utility  conflicts,  or  space  conflicts,  smaller  and  shorter 


shrubs, bushes, or landscaping may be used instead of traditional tree plantings.  


11.2.2 Calculation of Peak Flow and WQCV  


Reduction to the  imperviousness factors for peak flow will depend on the actual acreage set aside for 


preservation and the method of peak flow calculations. The imperviousness factors for the calculations 


of peak design flow using the rational method are given in Table 11.1. The curve number for peak flow 


calculations using  the NRCS method will depend on  the native  soil  type  class  and  imperviousness  as 


shown in Table 4.5. However a minimum of 10% impervious factor shall be used with this method. For 


peak  flow  calculations  using  the  USGS method  an  urbanization  factor  of  2.5  shall  be  used.  For  the 
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purpose  of  flow  WQCV  calculations,  areas  within  tree  preservation  limits  shall  be  excluded  from 


consideration in equation 10.1.  


Tree preservation areas shall meet the maintenance requirements as outlined in the drainage ordinance 


and  LID Manual  for  the  city.  In  addition,  overall  plans  or  PUDs  shall  clearly  show  areas  under  LID 


coverage.  The  areas  under  LID  shall  be  platted  as  either  conservation  common  areas  in  case  of 


community  ownership  such  as  HOA/POAs  or  conservation  private  easements  for  a  single  entity 


ownership. 


11.3 Minimization	of	Clearing	and	Grading	


11.3.1 Description 


Reduction  of  the  overall  areas within  a  development  that  are  cleared  of  vegetation  and  graded  to 


provide final design elevation can provide water quality benefits. Minimizing the amount of bare earth 


exposed  to  the  elements  and  vulnerable  to  erosion  and  siltation  affects  from  rainfall  events  during 


construction is a goal of any storm water pollution prevention plan. Staged grading, staged construction, 


and phased development can work to reduce the amount of siltation transported to offsite properties or 


creeks during development. Where design allows,  leaving areas at existing grade with existing trees or 


vegetation  intact  lessens  the  impact  of  development  erosion  and  sediment  transport.  Un‐disturbed 


areas that do not have compacted soil provide better infiltration of storm water runoff. 


11.3.2 Calculation of Peak Flow and WQCV  


Reduction to the imperviousness factors for peak flow will depend on the actual acreage set aside in its 


undisturbed  state  and  the  method  of  peak  flow  calculations.  The  imperviousness  factors  for  the 


calculation of peak design flow are given in Table 11.1.  The contribution to peak flow from the area set 


aside  as  floodplain  setback  shall  be  considered  with  a  reduced  imperviousness  factor  as  described 


above.  The curve number for peak flow calculations using the NRCS method will depend on the native 


soil type class and imperviousness as show in Table 11.1.  However a minimum of 10% impervious factor 


shall be used with this method. For peak flow calculations using the USGS method an urbanization factor 


of 2.5 shall be used. For  the purpose of  flow WQCV calculations, areas within  tree preservation  limits 


shall be excluded from consideration in equation 10.1.  


Ungraded areas  shall meet  the maintenance  requirements as outlined  in  the  LID Manual  for  the 


city. In addition, overall plans shall clearly indicate such LID coverage.  The area under the LID shall 


be platted as conservation common areas  in case of community ownership such as HOA/POAs or 


conservation private easements for a single entity ownership.  


11.4 Bio‐retention	filters	and	Rain	Gardens	


11.4.1 Description  


Bio  retention  filters  and  rain  gardens  can provide water quality benefits by  treating  first  flush  storm 


water runoff closest  to  the source of possible pollutants. Fertilizers, pesticides, automobile  fluids, etc. 


from  streets  and  residential  yards  drain  through  vegetation  and  under‐drain  systems  designed  to 
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infiltrate  low  flow  runoffs  into  the  ground. Deep  rooted  vegetation  aids  in  infiltration  and  provides 


aesthetic  value  to  individual  yards  or  to  common  areas.    Bio‐retention  filters/Rain Gardens  shall  be 


designed in accordance with the LID manual for the city. 


11.4.2 Calculation of Peak Flow and WQCV  


Reduction to the  imperviousness factors for peak flow will depend on the actual acreage set aside for 


Bio‐retention and Rain Gardens and the methods of peak flow calculations. The imperviousness factors 


for  the  calculation  of  peak  design  flow  are  given  in  Table  11.1  using  the  rational  method.  The 


contribution  to  peak  flow  from  the  area  set  aside  as  floodplain  setback  shall  be  considered with  a 


reduced imperviousness factor as described above.   The curve number for peak flow calculations using 


the NRCS method will depend on the native soil type class and  imperviousness as show  in are  in Table 


11.1. However  a minimum  of  10%  impervious  factor  shall  be  used with  this method.  For  peak  flow 


calculations using the USGS method an urbanization factor of 2.5 shall be used. For the purpose of flow 


WQCV  calculations,  areas  within  tree  preservation  limits  shall  be  excluded  from  consideration  in 


equation 10.1.  


Ungraded areas shall meet the maintenance requirements as outlined in the LID Manual for the city. In 


addition, overall plans shall clearly indicate such LID coverage.  The area under the LID shall be platted as 


conservation common areas in case of community ownership such as HOA/POAs or conservation private 


easements for a single entity ownership. 


11.5 Minimization	of	Impervious	Areas	
 


Reduction of the overall impervious areas within a development can provide water quality benefits. Less 


hard cover on a site means more areas available for infiltration into natural ground, less concentration 


of pollutants within  runoff,  less volume of  storm water  runoff  from  routine  rainfall events,  less peak 


storm water runoff from large rainfall events, and slower overland travel times producing less potential 


for erosion and silt transport. Areas set aside as pervious areas shall be clearly shown in the overall plan 


and shall be included in a private conservation easement or a conservation common area. 


11.6 Impervious	Area	Disconnection	
 


Impervious surface disconnection  is a design  feature  that provides water quality benefits by directing 


the conveyance of concentrated storm water flows from impervious areas to areas of vegetation before 


discharging  into  receiving streams. Traditional methods of conveying all storm water  flows directly  to 


receiving  streams  through  tight‐lined  roof  drain  systems,  overland  paved  areas,  storm  sewers,  and 


concrete lined channels effectively speeds the discharge of pollutants directly into the receiving stream 


without  a  chance  for  dilution  or  infiltration  to  occur.  Providing  extra  length  of  conveyance  across 


grassed or natural vegetative areas allows  infiltration and vegetative  filtering of pollutants within  the 


storm water. 
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Vegetated swales can also be used for disconnecting imperious areas. If they are designed to carry peak 


design discharges as per articles § 16‐6, § 16‐7, and § 16‐10 of  the drainage ordinance,  the designed 


flow velocity shall be used  in  the calculation of  time of concentration when using 4‐2  for  the  rational 


method.  Similar  considerations  shall  be  given when  using  the NRCS  or  the USGS methods  for  peak 


design flows. 
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Appendix	A:	Check	Lists	for	Engineering	Plans	&	Profiles	
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A.1	Completeness	Checklist	
 


Project No.:  Project Name: Engineer: 


Review Check Print No.: 


 


  Yes  No  N/A


1.1. City Seal and “The City of Oklahoma City”     
1.2. Company name, address and phone number of consultant      


1.3. Company CA No. and expiration date     
1.4. Prepared By   (Engineer)      
1.5. Engineer’s Seal      
1.6. Signature of Engineer      
1.7. PE Number and renewal date or expiration date      


1.8. Project Number      
1.9. Project Description      
1.10. Overall City location map and roadway location key map – CIP only     
1.11. Ward number(s) of project location, township and range      


1.12. North Arrow       


1.13. Permanent benchmark location and description and note of referenced 
datum 


     


1.14. Names of Mayor, City Manager, Council Members and City Engineer in name 
block 


     


1.15. Recommended for approval      
1.16. Approval Block       


1.17. Name, City Engineer, and date      
1.18. Name, Mayor, and date      
1.19. Name, City Clerk, and date      
1.20. Trust board members (if applicable)      


1.21. Check for correct spelling of all names     
1.22. Summary of quantities      
1.23. CALL OKIE / One Call / and all non‐participating utilities:  Symbol, Phone No., 


and statement 
     


1.24. Date of plans (version)      
1.25. Roadway location key map—upper right hand corner (Private only)     
1.26. Traffic Design Data ADT, V, T, etc. – CIP only     
1.27. Overall site plan with sheet index (Public Plans)      


1.28. Sheet index – sheets are to be in following order    (NO EXCEPTIONS)    


 Summary of pay items (Public Plans)       


 Summary of quantities       


 Construction notes       


 Typical sections       


 Survey data       


 ADA sheet       


 Erosion control sheet       
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 Street construction/reconstruction plan and profile       


 Paving schedule map (Public Plans)       


 Striping, signing and signal plan       


 Construction and structural details (Public Plans)       


 Construction phasing (Public Plans)       


 Storm water pollution prevention plan       


 Cross‐sections       


 Standard details (all applicable paving, drainage, ADA, and erosion control 
standards) 
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A.2	Storm	Water	Drainage	Checklist	
 


Project No.:    Checked by:  


     
Project Name:    Date Started:  


Consulting Engineer:    Date Completed:  


Check Print #    DF #  
 


STORMWATER DRAINAGE CHECKLIST 
 


1. Mandatory Submittal Requirements 


  Yes  No  N/A


1.1. Project name and location      
1.2. Final plat      
1.3. Historic Drainage Map (1990 OKC contours)     
1.4. Developed Drainage Map (2004 OKC contours)     
1.5. Grading Plan       


1.6. Plan and Profile Sheets      
1.7. Sidewalk/ADA plans      
1.8. Drainage Report      
 
2. Optional Submittal Requirements (Depending on project location) 


  Yes  No  N/A


2.1. PUD‐     
2.2. CIP Project:     
2.3. Detention Plans     
2.4. Flood Study Plans     
2.5. 404 Determination       


 
3. Title Sheet 


  Yes  No  N/A


3.1. Project name, notes, quantities, and location map     
3.2. “O” Ring / Gasket notes‐ Meet the requirements     
3.3. Quantities to include River Sand Backfill and Crushed Rock      


3.4. A 95% proctor compaction note       
 
4. Final Plat 


  Yes  No  N/A


4.1. Subdivision ROW & easement dedication     
4.2. Street and drainage easement dedication states what is private/public      


4.3. Street layouts conform to the plat, PUD, and SPUD     
4.4. Easements are shown and identified      
4.5. Limits of no access are shown and identified     
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5. Drainage Map/Layout Sheets 


  Yes  No  N/A


5.1. Effective FEMA/SFHA limits provided and shown in plans     
5.2. Historic drainage area follows OKC 1990 contours     
5.3. Verify historic time of concentration path (tc path)      


5.4. Developed drainage area follow the OKC 2004 contours     
5.5. Verify proposed time of concentration path (tc path)     
5.6. Flow diversion limited to within development boundaries     
5.7. Locate any offsite drainage       


5.8. Locate and describe any existing Storm Sewer     
5.9. Proposed grading eliminates drainage across more than 4 lots     
5.10. Drainage must be released at historic low point     
5.11. If offsite drainage ≥ 1.2 acres, it must be collected in a structure before 


entering the subdivision 
     


5.12. Drainage area ≥ 12 acres must be collected in a structure and/or inlet     
5.13. Urbanized 50‐year floodplain is contained within common area(s)     
5.14. Finish floor elevations noted on all flood‐prone lots or livable structures      


5.15. Access to lots (driveways) must be elevated above the 100‐year WSEL     
 
6. Storm Sewer Runoff Collection 


Paving Design (Curb and Gutter)     


  Yes  No  N/A


6.1. Surface water must be collected in an inlet before Qstreet > Q25     
6.2. Drainage area for street flow does not exceed 20 acres     
6.3. Omit crown at intersections to avoid ponding     
6.4. Storm sewer must be extended to property limits      


6.5. Driveway pipe schedule required for all rural subdivisions     
6.6. For “T” intersections additional finished floor requirement will be needed for 


driveway and garage 
     


6.7. At “T” intersection if the drainage making a 90° is ≥80% street capacity and 
inlet must be placed on the sloping street 


     


6.8. Bar ditches designed for Q25 (<10 acres)     
6.9. No bar ditch behind curb and gutter streets      


     
Inlet Structures     


  Yes  No  N/A


6.10. All streets have inlets between Des. 2.0 and Des. 2.4     
6.11. Inlets located in cul‐de‐sacs are no larger than Des. 2‐0     
6.12. Adequate driveway widths near drainage structures     
6.13. 10’ minimum separation between inlets and adjacent structures      


6.14. Adequate cover height on pipes connecting to inlets     
6.15. Maximum of 36” collector pipe stubbed into inlet box (w/o special detail)     
6.16. No drop inlets urban areas      
6.17. No grated street inlets      
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7. Storm Sewer Plan & Profile Sheets 


  Yes  No  N/A


7.1. 3’ cutoff wall at all pipe/culvert ends     
7.2. 2’ minimum cover is required     
7.3. Pipes are to match at top of pipe (i.e. match soffits)     
7.4. Storm sewer crossings under paving must be backfilled with Type A      


7.5. “Grade to drain” show L.F. and slope (%) of grading     
7.6. “Grade to drain” must show where it meets existing grade     
7.7. Show 100‐year W.S.E. at outfalls      
7.8. No storm sewer under paving, parallel to centerline of roadway, unless 


specifically approved 
     


7.9. MH/Junction Box separation for RCP  60” / RCB  5’ in height is 375’ max       


7.10. MH/Junction Boxes shall be outside of paving / behind curbs      


7.11. 6 acres or less, flume only okay (4’ wide min/ 15’ wide max, 6” curb max, min 
velocity ≥4 fps, designed for Q100 if only structure) 


     


7.12. Check flume entrance width (1’ wide per 1 cfs)      


7.13. Flume barrier required over opening     
7.14. Drainage areas between 40‐500 acres improved with concrete channel or 


located in common area 
     


7.15. Concrete channels:  side slopes of 1:1 and the ground above:  slope of 3:1     
7.16. 500 acres or more, Earth Channel improvements see Articles § 16‐10     
7.17. 3:1 side slopes or flatter for earthen channels     
7.18. 100‐year W.S.E. must be contained within channel width and adjacent 


easement lines and common areas 
     


7.19. Velocities >5 fps must have erosion control measures     
7.20. Public D/E min 15’ wide including at least 5’ on each side of drainage 


structure 
     


7.21. Pipes crossing under roadways (culverts) must be designed for Q50 with less 
than 1’ head and Q100 not overtopping the roadway – Provide HY‐8 


     


 
8. Drainage Calculations (Hydrology/Hydraulics) 


  Yes  No  N/A


8.1. Time of concentration properly calculated (overland/channel/pipe flow)     
8.2. “k” factor(s) per OKC std. values (composite calculation shown if used)      


8.3. “c” factor(s) per OKC std. values (composite calculation shown if used)     
8.4. Flow Rates (Q10, Q25, Q50, Q100) calculated properly with correct intensities     
8.5. Velocities in drainage structures between 2 and 6 fps     
8.6. Q10 minimum for at‐grade inlets and adjoining structures     
8.7. Q50 for sump inlets and adjoining structures      


8.8. Streets designed to handle Q25      
8.9. Overflow structures (Q100‐Qintercepted)     
8.10. Minimum capacity of inlet, storm sewer pipe, or connector pipe controls     
8.11. (Q100‐Qintercepted) must be bypassed to the next storm sewer system     
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9. Flood Studies 


  Yes  No  N/A


9.1. HEC‐RAS model showing existing and developed conditions     


9.2. 24"x36" plan sheet provide a scaled map with the following information:      


 Flow line (centerline of channel)      


 Limits of the urbanized 50‐year flood boundary       


 Show urbanized 50‐year floodplain is contained within the common 
area(s) 


     


 Location of the creek cross‐sections with the value of the urbanized 100‐
year water surface elevations and zero point of reference 


     


 Layout (plat)       


 Existing and proposed contours, using distinguishable line types       


 Provide a digital copy of HEC‐RAS model       


9.3. Minimum finish floor elevations set at a minimum of one (1) foot above the 
urbanized 100‐year water surface elevation of the channel 
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A.3	Bridges	and	Culverts	Checklist	
	


Project No.:    Checked by:  


     
Project Name:    Date Started:  


Consulting Engineer:    Date Completed:  


Check Print #    DF #  
 


BRIDGES AND CULVERS CHECKLIST 
 


1. Submittal Requirements 


  Yes  No  N/A


1.1. Project name and location       


1.2. Two (2) Sets – Full Size Plans (24” x 36”)     
1.3. Building permit number     
1.4. Vicinity Map     
1.5. Historic Drainage Map     
1.6. Developed Drainage Map      


1.7. Erosion Control Detail     
1.8. Two (2) Copies of Drainage/Detention Calculations     
1.9. Engineer Certification      
 
2. Site Requirements 


  Yes  No  N/A


2.1. FEMA/SFHA shown in plans       


2.2. 100‐yr WSEL of detention pond within common area limits or private D/E      


2.3. Property clear of all existing requirements or restrictions     
2.4. Dimensions on property boundary shown with total acreage     
2.5. All Easements and R/Ws both existing and proposed shown in plans     
2.6. If ≥ ½ of the site is being developed, detention must be provided for the 


entire site 
     


2.7. If detention is not provided for the entire site, include a note with shaded 
area stating: “Any future development will require separate detention” 


     


2.8. Finish Floor Elevations of all livable structures elevated 1 ft. above Q100     
2.9. Note on sodding all disturbed surfaces in plans     
2.10. Roof drainage patterns shown on plans      
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3. Drainage Areas 


  Yes  No  N/A


3.1. Historic drainage areas (all on and offsite) based on OKC 1990 contours     
3.2. Developed drainage areas based on OKC 2004 contours     
3.3. Bypass areas shown and labeled      
3.4. Areas to pond shown and labeled       


3.5. Hydraulic lengths with Tc paths shown in plans for each basin     
3.6. All flow (on and offsite) accounted for as “dev. to pond” or “bypass”     
3.7. Flow diversion limited to within development boundaries     
 


  Yes  No  N/A


3.8. Project name and location      
3.9. Final plat      


3.10. Benchmark/Datum information     
3.11. Drainage Map (based on OKC contours)     
3.12. Grading Plan     
3.13. Plan and Profile Sheets     
3.14. Drainage Report      


3.15. Pier Details     
3.16. Superstructure Details      
3.17. Estimate Sheet and General Notes      


	
4. Optional Submittal Requirements (Depending on project location) 


  Yes  No  N/A


4.1. PUD‐____________         


4.2. CIP Project______________       


4.3. Detention Plans       


4.4. Flood Study Plans      
4.5. 404 Determination      


	
5. Title Sheet 


  Yes  No  N/A


5.1. Project name, notes, quantities, and location map with Township/Range     
5.2. Structure type and size       


5.3. Index of sheets      
5.4. Traffic data (include % truck)      
5.5. NBI#      
5.6. County name       
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6. Final Plat 


  Yes  No  N/A


6.1. Subdivision ROW & easement dedication     
6.2. Street and drainage easement dedication states what is private/public     
6.3. Street layouts conform to the plat, PUD, and SPUD     
6.4. Easements are shown and identified      


6.5. Limits of no access are shown and identified     
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7. Drainage Map/Layout Sheets 


  Yes  No  N/A


7.1. Hydraulic data      
7.2. Historic drainage area follows OKC 1990 contours     
7.3. Verify historic time of concentration path (tc path)     
7.4. Developed drainage area follows the OKC 2004 contours      


7.5. Verify proposed time of concentration path (tc path)     
7.6. Flow diversion limited to within development boundaries     
7.7. Locate any offsite drainage     
7.8. Locate and describe any existing Storm Sewer      


7.9. Proposed grading eliminates drainage across more than 4 lots     
7.10. Drainage must be released at historic low point     
7.11. Offsite drainage ≥ 1.2 acres/lot or 6 acre total, must be collected in a 


structure before entering the subdivision 
   





7.12. Drainage area ≥ 12 acres must be collected in a structure and/or inlet     
7.13. Urbanized 50‐year floodplain is contained within common area (s)     
7.14. Finish floor elevations noted on all flood‐prone lots or livable structures     
7.15. Access to lots (driveways) must be elevated above the 100‐year WSEL     


 


8. Plan and Profile  Sheets 


  Yes  No  N/A


8.1. Horizontal curve data, check for coordination with roadway     
8.2. Alignments and stationing along CRL or CL Survey of approach roadway (and 


equations), check for coordination with roadway design 
     


8.3. Label profile grade line     
8.4. Drains called out if not shown in plan view elsewhere     
8.5. Proposed ditches and pipes shown      
8.6. “Grade to drain” show L.F. and slope (%) of grading      


8.7. “Grade to drain” must show where it meets existing grade     
8.8. Label headwall size and skew angle      
8.9. Roadway quantities      
8.10. Bridge quantities      
8.11. Parapet dimensions shown     
8.12. Summary sheets     
8.13. Overhead clearance points shown      
8.14. Existing structure(s) shown      
8.15. Horizontal clearances, especially for railroads, shown     
8.16. Stream or crossing highway name      
8.17. Flow lines at inlet and outlet      
8.18. Location and dimension of minimum clearance under overhead bridges.  


Clearance meets minimum requirements 


    


8.19. Erosion control, including seeding and mulching     
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8.20. Traffic control plan      
8.21. Deck placement sequence shown with applicable notes     
8.22. Both longitudinal and transverse construction joint details     
8.23. Guardrail plan      
8.24. Pertinent structures such as utilities, old structures, etc.     
8.25. Lighting details      
8.26. Deflection diagram      
8.27. Public D/E min 15’ wide including at least 5’ on each side of drainage 


structure 


    


8.28. Pipes crossing under roadways (culverts) must be designed for Q50 with 
less than 1’ head and Q100 not overtopping the roadway – Provide HY‐8 


    


8.29. For bridges with sidewalks the sidewalk approach slab detail sheet is included     
8.30. SWPPP Sheet      


 


9. Drainage Calculations (Hydrology/Hydraulics) 


  Yes  No  N/A


9.1. Time of concentration properly calculated (overland/channel/pipe flow)     
9.2. “k” factor(s) per OKC std. values (composite calculation shown if used)     
9.3. “c” factor(s) per OKC std. values (composite calculation shown if used)      


9.4. Flow Rates (Q10, Q25, Q50, Q100) calculated properly with correct intensities     
9.5. Velocities in drainage structures between 2 and 6 fps     
9.6. Q10 minimum for at‐grade inlets and adjoining structures     
9.7. Q50 for sump inlets and adjoining structures      
9.8. Streets designed to handle Q25      


9.9. Overflow structures (Q100‐Qintercepted)     
9.10. Minimum capacity of inlet, storm sewer pipe, or connector pipe controls     
9.11. (Q100‐Qintercepted) must be bypassed to the next storm sewer system    
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10. Flood Studies 


  Yes  No N/A


10.1. HEC‐RAS model showing existing and developed conditions.    


10.2. 24"x36" plan sheet provide a scaled map with the following information: 
o Flow line (centerline of channel)    
o Limits of the urbanized 50‐year flood boundary 
o Show urbanized 50‐year floodplain is contained within the 


common area(s) 
o Location of the creek cross‐sections with the value of the 


urbanized 100‐year water surface elevations and zero point of 
reference.+‐ 


o  
o Layout (plat) 
o Existing and proposed contours, using distinguishable line types. 
o Provide a digital copy of HEC‐RAS model.    


     


   
   
     


     


     


     


   
10.3. Minimum finish floor elevations set at a minimum of one (1) foot above 


the urbanized 100‐year water surface elevation of the channel. 
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A.4	Detention	Checklist	
	


Project No.:    Checked by:  


     
Project Name:    Date Started:  


Consulting Engineer:    Date Completed:  


Check Print #    DF #  
 


DETENTION CHECKLIST 
 


1. Submittal Requirements 


  Yes  No  N/A


1.1. Project name and location       


1.2. Two (2) Sets – Full Size Plans (24” x 36”)     
1.3. Building permit number      


1.4. Vicinity Map     
1.5. Historic Drainage Map     
1.6. Developed Drainage Map     
1.7. Erosion Control Detail     
1.8. Two (2) Copies of Drainage/Detention Calculations      


1.9. Engineer Certification      
 
2. Site Requirements 


  Yes  No  N/A


2.1. FEMA/SFHA shown in plans       


2.2. 100‐yr WSEL of detention pond within common area limits or private D/E     
2.3. Property clear of all existing requirements or restrictions     
2.4. Dimensions on property boundary shown with total acreage      


2.5. All Easements and R/Ws both existing and proposed shown in plans     
2.6. If ≥ ½ of the site is being developed, detention must be provided for the 


entire site 
     


2.7. If detention is not provided for the entire site, include a note with shaded 
area stating: “Any future development will require separate detention” 


     


2.8. Finish Floor Elevations of all livable structures elevated 1 ft. above Q100      


2.9. Note on sodding all disturbed surfaces in plans     
2.10. Roof drainage patterns shown on plans     
 


3. Drainage Areas 


  Yes  No  N/A


3.1. Historic drainage areas (all on and offsite) based on OKC 1990 contours     
3.2. Developed drainage areas based on OKC 2004 contours      


3.3. Bypass areas shown and labeled      
3.4. Areas to pond shown and labeled      
3.5. Hydraulic lengths with Tc paths shown in plans for each basin     
3.6. All flow (on and offsite) accounted for as “dev. to pond” or “bypass”     
3.7. Flow diversion limited to within development boundaries      
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4. Pond/Outfall 


  Yes  No  N/A


4.1. 3:1 max slope on all earthen embankments and cuts     
4.2. Pond size in plans (storage volume) reflects what is shown in calculations     
4.3. Pond outlet structures reflect what is shown in calculations     
4.4. Details of pond and outlet structure, including dimensions and elevations      


4.5. Tapping detail provided      
4.6. Trickle channel shown      
4.7. Outfall point released at historic low (except when drained to public facility 


without disturbing historic drainage patterns) 
     


4.8. Energy dissipation provided at outfalls     
4.9. Overflow structures provided      
4.10. 100‐yr WSEL on plan view and details      


4.11. Outlet ties into downstream storm sewer system or street gutter     
 


5. Calculations 


  Yes  No  N/A


5.1. Flow calculations provided for all areas both historic and proposed     
5.2. Time of concentration properly calculated (overland/channel/pipe flow)     
5.3. “k” factor(s) per OKC std. values (composite calculation shown if used)     
5.4. “c” factor(s) per OKC std. values (composite calculation shown if used)      


5.5. Flow Rates (Q10, Q25, Q50, Q100) calculated properly with correct intensities     
5.6. Peak storm duration calculation shown using Modified Rational Method     
5.7. Pond storage volume demonstrated by surface area vs. elevation     
5.8. Pond routing calculation shown with correct basins and outlet structures      


5.9. 100‐yr WSEL in pond contained within enclosure     
5.10. Discharge from pond + discharge from bypass ≤ historic discharge     
 


6. Associated Structures and City Standard Details 


  Yes  No  N/A


6.1. Retaining wall        
6.2. Guardrail      
6.3. Flumes (4’ wide min) R/W cover plate      


6.4. End walls      
6.5. Rip Rap (12” min. diameter)      
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A.5	Paving	Checklist	
 


Project No.:    Checked by:  


     
Project Name:    Date Started:  


Consulting Engineer:    Date Completed:  


Check Print #    DF #  
 


PAVING CHECKLIST 
 


1. Max/Min Grades: (vertical curves, intersections, cul-de-sacs, & streets) 


  Yes  No  N/A


1.1. Minimum grades allowed are +/‐ 0.40%     
1.2. Maximum grades allowed are +/‐ 8%     
1.3. Maximum grade break allowed is 0.80% (‐0.40% & +0.40%)     
1.4. Vertical curves in transitions only      
1.5. Check sight distance on vertical grade breaks      


1.6. Sumps and Breaks are chorded at 25’ lengths, minimum     
1.7. Grades through intersections are to be 0.4% ‐ 2.0%     
1.8. Intersections graded to allow runoff (no flat areas, should be 1%)     
1.9. Intersections are to be at right angles      


1.10. Bearing and curve information provided in plan view or in separate table     
1.11. Radii at returns conform to City Standards     
1.12. Omit crown at intersections to avoid ponding     
1.13. Show TOC elevations around medians to show that flow is maintained     
1.14. Adequate lot drainage (over curbs and away from structures)      


1.15. Show grading around intersections to show that proper drainage occurs     
1.16. Show spot elevations around cul‐de‐sac every 25’(min).  Must be a min of 


0.4% 
     


 
2. Street Requirements 


  Yes  No  N/A


2.1. Roads intersecting 2‐lane section line roads will have 100’ of transition lane 
from the centerline of the intersecting road to the end of taper 


 


 
 


 
 


 
 Taper should be at 45o or 1:1 (approx. 12’) leaving 88’ of transition lane 


2.2. Standard barricades, rip rap, and header curb (D‐500) at dead end streets     
2.3. Street layouts conform to the plat, PUD, or SPUD     
2.4. Right‐of way lines are shown and identified      


2.5. Minimum of 50’ ROW along arterial streets. If 50’ ROW is not already 
established, it must be dedicated as part of the plans 


     


2.6. Limits of no access are shown and identified      


2.7. Limit of no access parallel to median on subdivision entrance     
2.8. Separation between driveways and street intersections conform to City 


standards 
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Public     


  Yes  No  N/A


2.9. Paving width = 26’, ROW width = 50’     
2.10. Paving width = 32’, ROW width = 60’      


2.11. 6” curb & 2’ wide gutter provided or bar ditch (rural subdivisions only)     
2.12. ROW and easements accessible from another public street     
2.13. Note stating that all common area to be maintained by property owner 


association 
     


     
Private     


  Yes  No  N/A


2.14. Minimum 24’ or 26’ wide roadway      
2.15. If there is <26’ wide roadway, needs to be shown to meet minimum design 


criteria 
     


2.16. 60’ wide ROW with shoulder      
2.17. Roll‐over/mountable curbs to current standard     
2.18. Streets property dedicated in plat      
2.19. Note stating that all common area and private drainage easements are to be 


maintained by the property owner association 
     


 
3. Islands/Medians & Driveways 


  Yes  No  N/A


3.1. There should be a note stating islands/medians are to be maintained by 
POAs/HOAs, not OKC. If a sprinkler system is installed an underground 
drainage system must be installed. 


     


3.2. Must be at least 14’ from the centerline of islands/medians to the edge of 
paving 


     


3.3. Islands/medians and paving widths around islands/medians must be 
dimensioned 


     


3.4. Ensure there is enough room on cul‐de‐sacs for driveways and drainage (i.e. 
inlets & flumes). See OKC standard D‐300 for driveway minimums 


     


3.5. Pipe under drains need to be added at all median locations. These under 
drains must be tied to either creeks, bar ditches, storm sewer, or street curb 
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A.6	Erosion	Control	Checklist	
 


Project No.:    Checked by:  


     
Project Name:    Date Started:  


Consulting Engineer:    Date Completed:  


Check Print #    DF #  
 


EROSION CONTROL CHECKLIST 
  Yes  No  N/A


1. Stamp and initial plans (there should be a storm water quality stamp on the 
plans) 
* Final Plans Only – Provided by Storm Water Quality 


     


2. Check to see if the plan have a Storm Water Quality permit    


 NOI (notice of intent)       


 Storm Water Pollution Prevention Plan       


 Site Plan       


* Final Plans Only – Provided by Storm Water Quality    


3. Cover sheet must have ODEQ note      
4. Check to see if the cover sheet has:     


 Erosion control quantities listed along with who will be installing 
* There should be a note listing if the contractor, developer, etc. is 
responsible for the installation. 


     


 Proper erosion control notes are displayed 
* Compare the quantities with the erosion control sheet to make sure the 
quantities reflect the detail sheet. 


     


5. Check to see if the Corp of Engineers jurisdictional review/404 will be required      


 Corps review needed if the project touches the floodway/floodplain or if it 
touches a “blue‐line creek” 


     


 In order to complete the review, letter from Corps as well as Engineer’s letter 
to Corps is needed 


     


 If the Corps’ 404 letter and the Engineer’s letter are not received with the 
final plans, a 4‐day hold is placed on the review, and after 4‐days the plans 
should be sent back to the Engineer 


     


6. Check for Erosion Control Site Plan with correct erosion control details     
7. Check the erosion Control Site plans to ensure it has the following:    


 Gravel construction entrance       


 Minimum of 18” sod along all curbs and flumes       


 Adequate silt fence       


 Rock bags placed at inlets, curb openings, and across roadways       


 Rock check dams placed in channels       


 Earthen embankments properly placed for future development       
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A.7	ADA	Checklist	
 


Project No.:    Checked by:  


     
Project Name:    Date Started:  


Consulting Engineer:    Date Completed:  


Check Print #    DF #  
 


ADA CHECKLIST 
1. General Guidelines 


  Yes  No  N/A


1.1. Sheet showing sidewalk layout      
1.2. Standard D‐700      
1.3. Compliance note        
1.4. Check the vertical and horizontal connection between new and existing 


pedestrian paths 
     


1.5. Curb returns >2% will need to have alternate crosswalk location     
1.6. 2% max cross slope on all sidewalks     
1.7. Summary of quantities to include sidewalk quantities, curb ramps, and 


detectable surfaces next to crosswalks 
     


1.8. Minimum of 4’‐0” wide for residential, 5’‐0” for commercial, 6’‐0”next to 
curbs 


     


1.9. Fee in‐lieu for arterial street:  note stating location and linear feet of fee 
portion of the side walk. Must also be shown and labeled on detail sheet 


     


1.10. Note stating that sidewalks must also be constructed along common areas(no 
fee in‐lieu allowed) built by paving contractor 


     


     


2. H.C. Parking 


  Yes  No  N/A


2.1. 90 degree parking shall be 11’‐0” wide and 18’‐6” deep with a 5’‐0” aisle     
2.2. Show the transitions between access aisle and the sidewalk      


2.3. Show location of the H.C. sign      
2.4. Show height of the sign (6’‐8” height of pole from ground)     
2.5. Show number of H.C. parking spaces     
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Total Parking Spaces Number of Accessible Spaces


1 to 25  1


26 to 50  2


51 to 75  3


76 to 100  4


101 to 150  5


151 to 200  6


201 to 300  7


301 to 400  8


401 to 500  9


501 to 1000  2 percent of total


1001 and over  20 plus 1 for each 100 over 100


 
 
     


3. Handrails 


  Yes  No  N/A


3.1. Handrail is required when there is a 6” – 30” vertical rise      


3.2. 30” or greater vertical rise, both handrail and guardrail are required     
3.3. Guardrail must not be less than 42” in height with opening 4” on center     
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DRAINAGE AND FLOOD CONTROL 
 
§ 16-1.  Purpose and scope. 
 
It is the intent of this chapter to protect the general health, safety and welfare of the public from the 
hazards and damages of flooding from the various drainage areas in the City; to provide clean and 
sanitary channels for runoff; to prevent pollution of watersheds, streams and natural drainage channels; 
to prevent the encroachment of building or improvements on natural drainage channels; to equitably 
apportion the cost of improvements; to protect natural scenic areas; and to provide for the conservation 
of the natural resources of the area. All subdivisions of land and all developments or improvements 
including but not limited to residential and non-residential development building permits  based on a 
legal description of parcel/tract of land, of any size or character which affect drainage in any portion of 
the City shall be subject to the provisions of this chapter. This chapter is not intended to repeal, 
abrogate, or impair any existing easements, covenants, or deed restrictions. However, where this chapter 
and another ordinance conflict or overlap, whichever imposes the more stringent restrictions shall 
prevail. Compliance with Chapters 48 and 57 of the City Ordinance, and Drainage Criteria Manual is 
included here by reference in this chapter. 
(Code 1970, § 15A-1; Ord. No. 16505, § 15A-1, 12-29-81; Code 1980, § 16-1; Ord. No. 19092, § 1, 10-
4-88) 
 
§ 16-2.  Warning and disclaimer of liability. 
 
The degree of flood protection required by this chapter is considered reasonable for regulatory purposes 
and is based on scientific and engineering considerations. On rare occasions greater floods can and will 
occur, and flood heights may be increased by manmade or natural causes. This chapter does not imply 
that land outside the floodplain areas or uses permitted within such areas will be free from flooding or 
flood damages. This chapter shall not create liability on the part of the City or any officer or employee 
thereof for any flood damages that result from reliance on this chapter or any administrative decision 
lawfully made hereunder. 
(Ord. No. 16505, § 15A-1, 12-29-81; Code 1980, § 16-2) 
 
§ 16-3.  Definitions. 
 
The following words, terms and phrases, when used in this chapter, shall have the meanings ascribed to 
them in this section, except where the context clearly indicates a different meaning:  
Administrator  — the Federal Insurance Administrator, to whom the Secretary of HUD has designated 


the administration of the National Flood Insurance Program. The local floodplain administrator 
means the City Engineer of the City. 


Appeal  — a request for a review of the City Engineer's local floodplain administrator's interpretation of 
any provision of this chapter.   


Area of shallow flooding  — a designated zone AO, AH, or VO on a community's Flood Insurance Rate 
Map (FIRM) with a one percent chance or greater annual chance of flooding to an average depth of 
one to three feet where a clearly defined channel does not exist, where the path of flooding is 
unpredictable and where velocity flow may be evident. Such flooding is characterized by ponding or 
sheet flow.   


Area of special flood hazard  — the land in the floodplain within a community subject to a one percent 
or greater chance of flooding in any given year. The area may be designated as zone A on the Flood 
Hazard Boundary Map (FHBM). After detailed ratemaking has been completed in preparation for 
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publication of the FIRM, zone A usually is refined into zones A, AE, AH, AO, A1-99, VO-30, VE 
or V.   


Base flood  – the flood having a one percent chance of being equaled or exceeded in any given year. 
Best Management Practice (BMP) -- shall mean the best available practices or devices, when used singly 


or in combination, eliminate or reduce the contamination of surface and/or ground waters.  BMPs are 
divided into two categories: 


  
1) Nonstructural Best Management Practices are those which require modified, additional operational, or 


behavioral practices such as sweeping a parking lot or having spill response equipment on-site; and 
2) Structural Best Management Practices are those which require the construction of a structure or other 


physical modification on the site. 
City Engineer  — the professional engineer designated in Section 2-111 of this Code.   
Clearing  — the process of manually or mechanically removing the vegetative and/or non-vegetative 


cover.   
Construction  — any activity that disturbs or alters the land characteristics, including but not limited to 


erection of buildings, paving of streets, or grading of sites.  
Cribbing – an earth retaining structure made with a framework of wood, concrete or metal members. 
Critical feature  — an integral and readily identifiable part of a flood protection system, without which 


the flood protection provided by the entire system would be compromised.   
Detention storage  — reducing the rate of runoff for a short period of time to reduce peak flows by 


controlling the discharge.   
Developer  — the owner of property or his agent engaged in the subdivision or improvement of or in the 


construction of structures upon land within the City.   
Development in flood prone areas  — any manmade change to improved or unimproved real estate, 


including but not limited to buildings or other structures, mining, dredging, filling, grading, paving, 
excavations, or drilling operations.   


Ecology  — the relationship between organisms and their environment.   
Elevated building  — a non-basement building:   
1) Built, in the case of a building in zones A1-30, AE, A, A99, AO, AH, B, C, X, and D, to have the top 


of the elevated floor, or in the case of a building in zones V1-30, VE, or V, to have the bottom of the 
lowest horizontal structure member of the elevated floor elevated above the ground level by means 
of pilings, columns (posts and piers), or shear walls parallel to the floor of the water; and 


2) Adequately anchored so as not to impair the structural integrity of the building during a flood of up 
to the magnitude of the base flood. 


3) In the case of zones A1-30, AE, A, A99, AO, AH, B, C, X, and D, "elevated building" also includes 
a building elevated by means of fill or solid foundation perimeter walls with openings sufficient to 
facilitate the unimpeded movement of floodwaters. In the case of zones VI-30, VE, or V, "elevated 
building" also includes a building otherwise meeting the definition of "elevated building" even 
though the lower area is enclosed by means of breakaway walls if the breakaway walls meet the 
standards of Section 60.3(e)(5) of the National Flood Insurance Program regulations. 


Elevation certificates - standard documents created by the City Engineer’s office. The certificates are a  
means of ensuring flood protection if the building pads cannot be elevated to one foot above the 100-
yr urbanized flood elevation due to an extreme ground slope. These elevation certificates are not to 
be confused with FEMA elevation certificates.  


Environmental Conservation -- A land use designation within the City’s Comprehensive Plan that 
restricts specific land uses and maintains low densities for the purpose of protecting water quality 
and habitat. 


EPA  — the United States Environmental Protection Agency   
Erosion  — the wearing away of land surface as a result of the movement of wind, water, and/or ice   
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Erosion and sediment control  — measures which are used to reduce the amount of soil particles that are 
carried off of a land area and deposited in a receiving water, or stormwater conveyance facility or 
structure.   


Excavation  — the process of removing earth, stone, or other materials.   
Existing construction  — for the purposes of determining rates, structures for which the "start of 


construction" commenced before the effective date of the FIRM or before January 1, 1975, for 
FIRM's effective before that date. "Existing construction" may also be referred to as "existing 
structures."   


50-year floodplain area  — that maximum area of the floodplain that on the average is likely to be 
flooded once every 50 years (i.e., that has a two percent chance of being flooded each year.)   


Flood or flooding  — a general and temporary condition of partial or complete inundation of normally 
dry land areas from:   


1) The overflow of inland or tidal waters. 
2) The unusual and rapid accumulation or runoff of surface waters from any source. 
Flood hazard boundary map  — an official map furnished by the administrator on which the 


Administrator has identified the riverine floodplain area having special flood hazards, has provided 
water surface elevation data for the 100-year flood, and has provided floodway data. Also termed the 
flood boundary and floodway map (FBFM).   


Flood insurance rate map (FIRM)  — an official map of a community, on which the Federal Emergency 
Management Agency has delineated both the areas of special flood hazards and the risk premium 
zones applicable to the community.   


Flood insurance study is the official report provided by the Federal Emergency Management Agency. 
The report contains flood profiles, water surface elevation of the base flood, as well as the flood 
boundary-floodway map.   


Floodplain or floodprone area  — a land area adjoining a river, stream, watercourse or lake which is 
likely to be flooded; any land area susceptible to being inundated by water from any source (see 
definition of flooding), or as defined in Section 16-19.   


Floodplain management  — the operation of an overall program of corrective and preventive measures 
for reducing flood damage, including but not limited to emergency preparedness plans, flood control 
works, and land use and control measures.   


Flood prone map  — an official map on which Federal, State or local agencies have delineated one or 
more areas subject to flooding, pending receipt of data from the Administrator; however, when 
special hazard area designations and water surface elevations have been furnished by the 
administrator, those designations and elevations shall apply.   


Flood proofing  — any combination of structural and nonstructural additions, changes, or adjustments to 
properties and structures which reduce or eliminate flood damage to lands, water and sanitary 
contents of buildings.   


Flood protection system  — those physical structural works for which funds have been authorized, 
appropriated, and expended and which have been constructed specifically to modify flooding in 
order to reduce the extent of the areas within a community subject to a "special flood hazard" and the 
extent of the depths of associated flooding. Such a system typically includes hurricane tidal barriers, 
dams, reservoirs, levees or dikes. These specialized flood modifying works are those constructed in 
conformance with sound engineering standards.   


Floodway (regulatory floodway)  — the channel of a river or other watercourse and the adjacent land 
areas that must be reserved in order to discharge the base flood without cumulatively increasing the 
water surface elevation more than a designated height.   


Floodway encroachment lines  — the lines marking the limits of floodways on official Federal, State, 
and local floodplain maps   
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Functionally dependent use  — a use that cannot perform its intended purpose unless it is located or 
carried out in close proximity to water. The term includes only docking facilities, port facilities that 
are necessary for the loading and unloading of cargo or passengers, and shipbuilding and ship repair 
facilities, but does not include long-term storage or related manufacturing facilities.   


Grading  — the cutting and/or filling of the land surface to a desired slope or elevation.   
Grubbing  — a process of removing roots, stumps, brush or any excess material. 
Highest adjacent grade  — the highest natural elevation of the ground surface prior to construction next 


to the proposed walls of a structure   
Impervious Area/Impervious Surfaces -- any improvement, construction, and treatment to the natural 
ground that causes increase in surface water runoff due to rainfall. 
Infiltration - a process by which water penetrates into soil from the ground surface. 
Levee  — a manmade structure, usually an earthen embankment, designed and constructed in 


accordance with sound engineering practices to contain, control, or divert the flow of water so as to 
provide protection from temporary flooding.   


Levee system  — a flood protection system, which consists of a levee, or levees and associated 
structures, such as closure, and drainage devices, which are constructed and operated in accordance 
with sound engineering, practices.   


Lowest floor  — the lowest floor of the lowest enclosed area (including basement). An unfinished or 
flood-resistant enclosure, usable solely for parking of vehicles, building access or storage, in an area 
other than a basement area, is not considered a building's lowest floor, provided that such enclosure 
is not built so as to render the structure in violation of the applicable elevation design requirements 
of this chapter. Specifically, for all new construction and substantial improvements, fully enclosed 
areas below the lowest floor that are subject to flooding shall be designed to automatically equalize 
hydrostatic flood forces on exterior walls by allowing for the entry and exit of floodwaters. Designs 
for meeting this requirement must either be certified by a registered professional engineer or 
architect or must meet or exceed the following minimum criteria; a minimum of two openings 
having a total net area of not less than one square inch for every square foot of enclosed area subject 
to flooding shall be provided. The bottom of all openings shall be no higher than one foot above 
grade. Openings may be equipped with screens, louvers, or other coverings or devices, provided that 
they permit the automatic entry and exit of floodwaters.   


Major river channels  — the cross sectional area of the North Canadian, Oklahoma River, and South 
Canadian Rivers at and below the elevation of the 100-year frequency flood limits as established by 
the City and the U.S. Corps of Engineers.   


Manager or Stormwater Quality Manager the person designated by the City to supervise the operation of 
Stormwater Quality Management Division of the Public Works Department.   


Manufactured home — a structure, transportable in one or more sections, which is built on a permanent 
chassis and is designed for use with or without a permanent foundation when connected to the 
required utilities. For floodplain management purposes the term "manufactured home" also includes 
park trailers, travel trailers, and other similar vehicles placed on a site for greater than 180 
consecutive days. For insurance purposes the term "manufactured homes" does not include park 
trailers, travel trailers, and other similar vehicles.   


Mean sea level  —, for purposes of the National Flood Insurance Program, the National Geodetic 
Vertical Datum (NGVD) of 1929 or other datum, to which base flood elevations shown on a 
community's flood insurance rate map are referenced.   


Mechanical and utility equipment  — any electrical, heating, ventilation, plumbing, and air conditioning 
equipment or other service facilities associated with a structure. 


New construction — for floodplain management purposes, structures for which the "start of 
construction" commenced on or after the effective date of a floodplain management regulation 
adopted by a community   
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Non-vegetative cover  — any other pervious or impervious ground cover other than plants that reduces 
erosion, including but not limited to mulches or stone aggregates.   


NPDES  — National Pollutant Discharge Elimination System, EPA's program to control the discharge 
of pollutants to waters of the United States.   


NPDES Permit  — an authorization, license, or equivalent control document issued by the EPA or an 
approved State agency to implement the requirements of the NPDES Stormwater Program.   


100-year floodplain area  — that maximum area of the floodplain that on the average is likely to be 
flooded once every 100 years (i.e., that has a one percent chance of being flooded each year.)   


Planting  — the act or process of setting in the ground for cultivation.   
Primary drainage channels  — all drainage channels, streams or creeks, which drain an area of 500 acres 


or more, excluding those areas defined as major river channels. 
Primary Basin – drainage area contributing to stormwater flow in a Primary Drainage Channel.   
Public Works Director or Director  — the person designated in Section 2-542 of this Code.   
Receiving water  — a runoff process connected to a network of waterways that increase in size as the 


watershed area increases.   
Secondary drainage channels  — all drainage channels, streams, and creeks, which drain an area of less 


than 500 acres, excluding those areas, defined as major river channels 
Secondary Basin –  drainage area contributing to stormwater flow in a Secondary Drainage Channel.   
Sediment  — soil, sand, and minerals transported by wind offsite or washed from land into water, 


usually after rain.   
Soil  — the unconsolidated mineral and organic material on the immediate surface of the earth that 


serves as a natural medium for growth of plants.   
Soil disturbance/soil disturbing activities  — any moving or removing by manual or mechanical means 


of the vegetative and/or non vegetative cover or soil mantle, including but not limited to excavations 
and mining.   


Special flood hazard map  — an official map furnished by the administrator, on which the administrator 
has identified the floodplain area having special flood hazards, but has produced neither water 
surface elevation data nor data sufficient to identify the floodway.   


Start of construction  (for new construction and substantial improvement) — the date the building permit 
was issued, provided the actual start of construction, repair, reconstruction, placement, or other 
improvement was within 180 days of the permit issuance date. The actual start consists of either:  


1) The first placement of construction of a structure on a site, such as the pouring of slab or footings, 
the installation of piles, the construction of columns; or  


2) Any work including the stage of excavation or the placement of a manufactured home on a 
foundation.  


3) Construction includes land preparation such as clearing, grading and, filling; the installation of 
streets and/or walkways; excavation for a basement, footings, piers, or foundations or the erection of 
temporary forms; and the installation on the property of accessory buildings, such as garages or 
sheds not occupied as dwelling units or not part of the main structure. A permit expires, if after 180 
days from the issuance of the permit, construction, repair, reconstruction, placement, or other 
improvement has not started at the site.   


SWPPP (Storm Water Pollution Prevention Plan) -- a plan that is required to be in place at the time of 
acquiring a City Industrial Discharge Permit or Construction Discharge Permit.  The plan must detail 
procedures and/or structural management practices to minimize or eliminate the discharge of 
contaminants mobilized during precipitation events and address contaminants, which may be 
released through non-storm water discharge events.  Examples of SWPPP measures include facility 
activities, general location map, receiving waters, potential pollution sources and documented 
routine site inspections 


Stockpiling  — storing of mound of topsoil or other fill or excavated material in a designated area   
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Structure  — a walled and roofed building; a gas or liquid storage tank, that is principally above ground; 
a manufactured home, and any building which is used for private residential, business, industrial or 
religious purposes, or which is occupied by a private nonprofit organization, or which is owned by a 
Federal, State or local government or any agency thereof. The term includes a building while in the 
course of construction, alteration or repair, but does not include building materials or supplies 
intended for use in such construction, repair or alteration unless such materials or supplies are within 
an enclosed building on the premises. The definition also includes attached garages for the purpose 
of establishing minimum finished floor elevation. The term, when used for determination of 
detention requirement only, shall not include buildings, sheds, barns, storage buildings on 
agriculturally zoned property or abandoned buildings of any kind.   


Substantial improvement  — any repair, reconstruction, or improvement of a structure, the cost of which 
equals or exceeds 50 percent of the market value of the structure either  


1) Before the improvement or repair is started, or   
2) If the structure has been damaged and is being restored, before the damage occurred. For the purpose 


of this definition "substantial improvement" is considered to commence when the first alteration of 
any wall, ceiling, floor, or other structural part of the building commences, whether or not that 
alteration affects the external dimensions of the structure.  


3) The term does not, however, include either  
a) Any project for improvement of a structure to comply with existing State or local health, 


sanitary, or safety code specifications which are solely necessary to assure safe living conditions, 
or  


b) Any alteration of a structure listed on the National Register of Historic Places or a State 
inventory of historic places.   


Sump areas  — low elevations which collect water   
Urbanized Flood/Flow/Runoff— the flow for the design  of storm sewer systems shall be based upon the 
current zoning of the land in the basin.  If no plans are yet developed for the basin or any part of the 
basin, a minimum of single-family development with 70% impervious areas and 70% storm sewer 
coverage shall be included in calculating flows and the design of the storm sewer system. If any part of 
the basin is zoned with a lower intensity use than single-family residential use, the flow calculation shall 
be based on a single family residential use as described above. 
Vegetative cover — plants shielding the soil surface from erosion.   
Violation  — the failure of a structure, improvement, or other development to be fully compliant with 


the community's floodplain management regulations. A structure or other development without the 
elevation certificate, other certifications, or other evidence of compliance required in CFR 
60.3(b)(5), (c)(4), (c)(10), (d)(3), (e)(2), (e)(4) or (e)(5) is presumed to be in violation until such time 
as that documentation is provided. In addition, violations also refer to failures to comply with 
Chapter 57 Storm Water Quality requirements related to cut and fill operations, blowables, and 
release of non-storm water discharges. 


Water surface elevation  — the heights in relation to mean sea level expected to be reached by floods of 
various magnitudes and frequencies at pertinent points in the floodplains or riverine areas.  


Wetland -- an area that is inundated or saturated by surface or groundwater at a frequency and duration 
sufficient to support, and that under normal circumstances does support, a prevalence of vegetation 
typically adapted for life in saturated soil conditions.  Wetlands generally include swamps, marshes, 
bogs and similar areas. 


 
 
(Code 1970, § 15A-2; Ord. No. 16505, § 15A-2, 12-29-81; Code 1980, § 16-3; Ord. No. 18893, § 1, 12-
1-87; Ord. No. 19092, § 2, 10-4-88; Ord. No. 21319, §§ 1, 2, 9-28-99) 
Cross-references:  Definitions and rules of construction generally, § 1-2   
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§ 16-4.  Responsibility for improvements 
 


a) It is intended by this chapter the improvements of major river channels, primary drainage 
channels, and associated wetland features shall be the long range responsibility of the developer 
and the community; because the developer and community are benefited materially from such 
improvements. The developer of land or improvements within an area containing a primary 
drainage channel shall design, plan and construct the developments in a manner that will not 
interfere with or restrict the natural flow of water or materially change the condition of runoff 
within the calculated area below the 100-year urbanized flood elevation. Increased runoff and 
changes in primary channels, which are created by such developments within primary drainage 
areas shall be the planning responsibility of the developer and shall be made in accordance with 
the provisions of this chapter. The construction of the required improvements is the 
responsibility of the Developer and the City; however, if the City has not identified funding for 
the improvements, the developer will be required to make the improvements.  The improvement 
of secondary drainage channels shall be the responsibility of the developer, since the primary 
benefit is to the area served by the secondary channel and not to the community as a whole.  


b) Where construction of a storm drainage system is required along a property line common to two 
or more owners, the owner hereafter proposing development or use his of property shall be 
responsible for meeting all of the improvements requirements at the time of development, 
including but not limited to the dedication of the necessary easements to accommodate the 
improvements.  


c) Where the existing parcel does not contain all the floodplain and a developer is proposing a 
common area(s) for meeting all the requirements of this ordinance, at a minimum the existing 
area under current floodplain within the developed/platted property must be dedicated for the 
purpose of providing flood protection, flow conveyance, open space, and water quality 
improvement.  


d) All future improvements adjacent to the development described in (c) must be consistent with the 
improvements accepted in paragraph (c). The developer may chose to improve the complete 
floodplain. to change the nature of the proposed development  If the complete floodplain is 
improved the proposed improvement does not have to be consistent with improvement described 
in paragraph (c). 


e) All improvements and related maintenance and easement requirement within river channel, 
primary channel, secondary channels, and with detention requirements shall be recorded with the 
County Clerk’s Office.  


f)  Developers and builders shall comply with all the local, state, and federal codes and regulations. 
An approval of plans by the City of Oklahoma City shall not relieve them from compliance 
responsibilities with the above codes and regulations.  


g) Developers and builders shall follow the industry standards and practices for development of a 
subdivision including but not limited to providing positive grades away from proposed 
structures. 


h) Builders of commercial and residential structures shall furnish site plan showing grades directing 
surface water away from the structure. This shall be accomplished by creating a minimum of five 
feet (5’) slope zone around the structure sloping away from the structure at minimum slope of 
one percent. Or All commercial and residential building pads shall be a minimum 6” above the 
adjacent finished grade. 
  


i) All commercial and residential lots shall be platted outside of the FEMA designated floodway. 
Rural subdivisions and commercial lots can include floodway in a private drainage easement and 
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/or private drainage deed restricted area. For all the other subdivisions the floodway shall be 
shown in a drainage common area. If developer intends to show that FEMA map in error, a 
CLOMR shall be filed for the removal of floodway from the plat prior to a preliminary approval 
of the plat. Once all the development is complete a LOMR shall be submitted for review and 
approval by FEMA prior to issuance of building permits for the lots platted in the floodway. 


j) Request for a single lot development adjacent to a primary channel shall include a 
hydraulic/hydrology study for delineation of 50-yr urbanized floodplain.  Developer/owner shall 
be required to sign an affidavit for maintaining 50-yr urbanized floodplain free from obstructions 
and reserve for an exclusive purpose of providing flood protection. The legal description for the 
floodplain will be recorded in the County’s record as a “ Private Drainage Deed Restriction.” 
Request for a single lot development adjacent to a a secondary channel shall include a 
hydraulic/hydrology study for delineation of 100-yr urbanized floodplain.  Developer/owner 
shall be required to sign an affidavit for maintaining 100-yr urbanized floodplain free from 
obstructions and reserve for an exclusive purpose of providing flood protection. The legal 
description for the floodplain will be recorded in the County’s record as a “ Private Drainage 
Deed Restriction.”     


k) The developer/owner shall also provide a driveway pipe study for conveyance of 25- year 
urbanized flow for a single lot development. 


l) Non-platted single lot commercial development shall be submitted as a Planned Unit 
Development (PUD) in accordance with zoning regulations. (Discussion) 
 


 (Code 1970, § 15A-3; Ord. No. 16505, § 15A-3, 12-29-81; Code 1980, § 16-4) 
 
§ 16-5.  Methods for calculating stream flow and runoff. 
 
Deleted and moved to the Drainage Criteria Manual 
 
 
§ 16-6.  Primary drainage channel requirements. 
 
All primary drainage channels which are located within, or immediately adjacent to, an improvement, 
construction area, development or subdivision shall be protected and improved by the developer as 
follows: 
1) All land having an elevation below the 50-year urbanized flood elevation for the final improved 


channel shall be dedicated for the purpose of providing drainage easement use. 
2) The existing channel lying within or immediately adjacent to the subdivision or parcel of land 


proposed for development or redevelopment shall be improved to the extent required to convey a 50-
year urbanized flow within the limits of the dedicated drainage easement provided for in 
Subparagraph (1) above.   


3) Site improvement shall provide for the grading of all building pads to an elevation where all building 
pads will not be subject to overflow from a 100-year frequency urbanized   in accordance with 
requirement of Drainage Criteria Manual. Manufactured home placement pads shall be elevated to 
the level of the 100-year frequency urbanized flood. All manufactured homes shall be anchored in 
accordance with requirements outlined in the Federal Emergency Management Agency Flood Plain 
Management Regulations, Subpart A, Section 60.3(b)(8). Substantial improvements to existing 
structures within the 100-year floodplain will be subject to all regulations and requirements of this 
chapter: 
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a) New construction or substantial improvements of residential structures (including manufactured 
homes) and accessory buildings shall have the lowest floor (including basements) elevated to one 
foot above the level of the 100-year urbanized frequency flood. 


b) New construction or substantial improvements of nonresidential structures and accessory 
buildings within the 100-year urbanized floodplain must have the lowest floor (including 
basement) elevated to one foot above the 100-year urbanized flood level or flood proofed, 
including utility and sanitary facilities, up to one foot above the level of the 100-year urbanized 
flood. 


c) Mechanical and the other utility equipment for residential or nonresidential structures shall be 
designed and/or located so as to prevent water from entering or accumulating within the 
components during conditions of flooding from 100-yr urbanized flood. 


d) If a nonresidential structure is intended to be flood proofed, a registered professional engineer or 
architect shall develop and/or review structural design, specifications and plans for the 
construction, and shall certify that the design and methods of construction are in accordance with 
the accepted standards of practice for meeting the elevation requirements of this chapter. A 
record of such certificates which includes the specific elevation (in relation to mean sea level) to 
which such structures are flood proofed shall be submitted to and maintained by the office of the 
City Engineer. 


4) Whenever channel improvements are carried out, sodding, backsloping, cribbing, and other bank 
protection shall be designed and constructed to control erosion for the anticipated conditions and 
urbanized flow resulting from a 50-year frequency rainfall. 


5) A drainage channel shall not be located in street easement and/or Right of Way unless placed in an 
enclosed storm sewer or historic drainage pattern warrants such location except under the following 
conditions: 
a) Where a paved street surface at least two lanes wide is provided on both sides of a paved channel 


so as to provide access to abutting properties. 
b) Where lots are platted to back up to the street right-of-way where the drainage channel is located 


between the rear lot line and the paved street, provided, that there is no access to the rear of the 
lot from the street, and further provided that at no time in the future shall access be allowed or 
constructed over the open drainage channel to the rear of a lot so platted. For the purpose of 
these regulations, a lot which sides to a public street is not considered to back up to the street 
right-of-way. 


c) When a condition outlined in either Subsection a. or b. above is present, adequate space adjacent 
to the channel shall be dedicated as right-of-way to provide for maintenance of the paved 
drainage channel and its unpaved bank. 


6) Culverts, bridges, and other drainage structures shall be constructed in accordance with the 
specifications and design criteria of the City whenever the City may have present or future 
maintenance responsibility. 


(Code 1970, § 15A-5; Ord. No. 16505, § 15A-5, 12-29-81; Ord. No. 16721, 6-22-82; Code 1980, § 16-6; 
Ord. No. 18893, § 2, 12-1-87; Ord. No. 21319, § 3, 9-28-99) 
 
§ 16-7.  Secondary drainage channels and surface drainage requirements. 
 
All secondary drainage channels which are within, or immediately adjacent to, an improvement, 
development or subdivision, shall be protected and improved by the developer as follows: 
1) All land having an elevation below the 100-year urbanized flood elevation for the final improved 


channel shall be dedicated for the purpose of providing drainage, drainage and utility easement, or 
any other city approved designation.  Improvements should be performed in accordance with 
Drainage Criteria Manual.   
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2) Secondary drainage channels which have a primary function of collecting surface water from 
adjacent properties or intercepting and diverting side hill drainage shall be improved open channels.  
A proposed storm sewer system concentrating flow from a historic sheet flow condition shall be 
required to convert the outflow from the development back to sheet flow if an adequately sized 
system is not available downstream to convey the concentrated flow. 


3) Secondary drainage channels which have a primary function of transporting water through the block 
or collecting water from cross channels  Shall be designed in accordance with the requirements of 
Drainage Criteria Manual. 


4) Site improvement shall provide for the grading of all building pads to an elevation where all building 
pads will not be subject to overflow from a 100-year frequency urbanized flood and in a manner 
outlined in Drainage Criteria Manual. Manufactured home placement pads shall be elevated to the 
100-year frequency urbanized flood elevation. All manufactured homes shall be anchored in 
accordance with requirements outlined in the Federal Emergency Management Agency Flood Plain 
Management Regulations, Subpart A, Section 60.3(b)(8). Substantial improvements to existing 
structures within the 100-year floodplain will be subject to all regulations and requirements of this 
chapter. 
a) New construction or substantial improvements of residential or nonresidential structures 


(including manufactured homes) shall have the lowest floor (including basements) elevated to 
one foot above the level of the 100-year frequency urbanized flood.  


b) Nonresidential structures and accessory buildings may meet this requirement by flood proofing 
the structures, including utility and sanitary facilities, up to one foot above the level of the 100-
year frequency urbanized flood.  


c) Mechanical and utility equipment for residential or nonresidential structures shall be designed 
and/or located so as to prevent water from entering or accumulating within the components 
during conditions of flooding.  


d) If a nonresidential structure is intended to be flood proofed, a registered professional engineer or 
architect shall develop and/or review structural design, specifications and plans for the 
construction, and shall certify that the design and methods of construction are in accordance with 
the accepted standards of practice for meeting the elevation requirements of this chapter. A 
record of such certificates which includes the specific elevation (in relation to mean sea level) to 
which such structures are flood proofed shall be submitted to and maintained by the office of the 
City Engineer. A copy of floodproofing certificate is attached in Drainage Criteria Manual  


5) A drainage channel shall not be located in a street easement unless it is placed in an enclosed storm 
sewer except under the following conditions: 
a) Where a paved street surface of at least two lanes is provided on both sides of a paved channel so 


as to provide access to abutting properties; or 
b) Where lots are platted to back up to the street right-of-way where the drainage channel is located 


between the rear of the lot line and the paved street, and further provided that at no time in the 
future shall access be allowed or constructed over the open drainage channel to the rear of a lot 
so platted. For the purpose of these regulations, a lot which sides to a public street is not 
considered to back up to the street right-of-way. 


c) When a condition outlined in either Subsection (5)a. or (5)b. above is present, adequate space 
adjacent to the channel shall be dedicated as right-of-way to provide for maintenance of the 
paved drainage channel and its unpaved bank. 


6) In single-family residential, duplex or manufactured home developments, site grading shall be 
carried out in such a manner that surface water from each dwelling lot will flow directly Surface 
water collected in streets shall be diverted to storm designed in accordance with the Drainage 
Criteria Manual. 
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7) Drainage easement of satisfactory width to provide working room for construction and maintenance 
shall be provided for all storm sewers with the minimum width being 15 feet and a minimum of 5’ 
on both sides of a structure. If the combined easements are used additional width shall be required to 
accommodate other utilities. Open channels shall be improved by providing a paved section that will 
carry the urbanized runoff from a rain of 50-year frequency within the lined section and sodded 
section to carry the additional runoff from a rain of 100-year frequency. Whenever an open 
improved channel is required or authorized for a secondary drainage channel under the provisions of 
these regulations and the channel crosses residential lots which have been developed under the 
community unit plan and/or planned unit development or where the channel improvement is to be 
designed as an area that will be maintained by a property owners' association, the City Engineer may 
modify the requirements of the first part of this provision to permit a channel improvement design in 
keeping with landscape architectural plans, provided all hydraulic requirements to support the 
urbanized flow resulting from a 100-year frequency rainfall are met in such a manner as to prevent 
flooding of all building pads. 


(Code 1970, § 15A-6; Ord. No. 16505, § 15A-6, 12-29-81; Ord. No. 16721, 6-22-82; Code 1980, § 16-7; 
Ord. No. 18893, §§ 3, 4, 12-1-87) 
 
 
 
§ 16-8.  Rural subdivisions. 
 
 


a) The development of rural acreage subdivisions, one acre or larger lots, shall be carried out in 
such a manner that surface water from each lot will flow to a roadway side ditch, swale, channel, 
or natural creek. Prior to final plat or building permit approval the developer shall provide the 
City Engineer detailed construction plans showing channel and roadway side ditch sizes, grades, 
and driveway pipe sizes as well as erosion control measures necessary to prevent erosion of the 
proposed channel construction.  


b) Runoff from a 25-year frequency storm shall be used for the purpose of determining the sizing of 
roadway side ditches and driveway pipes. Surface water collected in roadway side ditches shall 
be directed to a secondary drainage designed in accordance with the Drainage Criteria Manual.  


c) Runoff from a 50-year frequency storm shall be used for sizing channels, creeks, and any 
structures that are needed for street crossings without any impact to 100-yr profile and 
overtopping of roadway. 


d) Site improvements shall provide for the grading of all building pads to one foot (1’) above 100-
year frequency flood and in a manner that will provide for efficient infiltration, transpiration, 
evaporation and conveyance of stormwater. Manufactured home placement pads shall be 
elevated to the level of the 100-year frequency flood. All manufactured homes shall be anchored 
in accordance with requirements outlined in the Federal Emergency Management Agency Flood 
Plain Management Regulations, Subpart A, Section 60.3(b)(8). Mechanical and utility equipment 
for residential or nonresidential structures shall be designed and/or located so as to prevent water 
from entering or accumulating within the components during conditions of flooding. Substantial 
improvements to existing structures within the 100-year urbanized floodplain will be subject to 
all regulations and requirements of this chapter. The areas projected for inundation by the 50-
year frequency flood shall remain free of all structures and shall be preserved in as natural a 
condition as possible. The maintenance of channels serving drainage areas of less than 500 acres 
shall be the responsibility of the property owner, the adjoining or abutting property owner or 
owners, or a duly constituted homeowners' association unless such improvements are installed by 
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the developer as outlined in Section 16-7 and accepted for maintenance by the City. Drainage 
areas containing more than 500 acres shall be improved as outlined in Section 16-7. 


(Ord. No. 16505, § 15A-6B, 12-29-81; Ord. No. 16721, 6-22-82; Code 1980, § 16-8; Ord. No. 18893, § 
5, 12-1-87) 
 
§ 16-9.  Detention. 
 


a)  All development except for the following specific exclusions shall be subject to the requirements 
of this section: 
i) Single-family residential homes being constructed on lots final platted prior to December 30, 


1981, or on unplatted properties. 
ii) Other residential housing being constructed on lots containing two acres or less final platted 


or on unplatted properties where total ownership prior to December 30, 1981, consists of two 
acres or less.  It is the intent of this section that larger parcels may not be subdivided into 
smaller parcels to qualify for exclusion. 


b) In drainage areas with known downstream flooding of structures, or if it is determined that 
development of subject property will cause or contribute to flooding, erosion,  or sedimentation 
of existing structures downstream, or cause adverse water quality impact, the developer shall 
install detention facilities maintaining a discharge rate not to exceed the historical runoff rate 
from for 2-, 5-, 10-, 25-, 50-, and 100-year storms prior to development. 
i) For common drainage locations that serve an area with ten or more disturbed acres at one 


time, a temporary (or permanent) sediment basin providing 3,600 cubic feet of storage per 
acre drained or equivalent control measures, shall be provided where attainable until final 
stabilization of the site. The 3,600 cubic feet of storage area per acre drained does not apply 
to flows from offsite areas and flows from onsite areas that are either undisturbed or have 
undergone final stabilization where such flows are diverted around both the disturbed area 
and the sediment basin. Where providing 3,600 cubic feet of storage per acre drained is not 
attainable, smaller sediment basins and/or sediment traps should be used. 


ii) After the construction activities have been completed and site has undergone final 
stabilization, upon the approval of the Manager structures may be removed. 


c) In drainage areas where the City has no record of downstream flooding of structures and 
development of the subject property using a runoff coefficient of 70 percent would not cause 
downstream flooding of existing development and drainage structures, detention will not be 
required. Detention storage will be required for the increased runoff resulting from development 
having imperviousness in excess of 70 percent for all developments.  


d) Detention shall not be required in drainage areas where the City has no record of downstream 
flooding of structures and drainage calculations provided by the developer or the City indicate 
projected flooding of existing downstream structures would not occur assuming the drainage 
basin were totally developed utilizing maximum projected land use as indicated in the long range 
OKC plan. 


e) When it has been determined on-site detention is required, engineering plans and drainage 
calculations shall be provided to the City Engineer for review and approval when filing a final 
plat or applying for a building permit on unplatted property. The limits of the detention pond 
shall be shown as a common area with a note assigning maintenance responsibilities to HOA or 
POA. If the development is unplatted and has only one owner, the limits of pond shall be 
recorded as private drainage deed restriction.   


f) The required volume for stormwater detention shall be calculated on the basis of the runoff from 
a 100-year frequency rainfall of an appropriate duration. This volume of storage shall be 
provided for the fully developed watershed that is tributary to the area designated for detention 
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purposes. The stormwater release rate shall be considered when calculating the stormwater 
storage capacity and the control structure designed to maintain a discharge rate not to exceed the 
rate as outlined above regardless of the depth of stormwater in the storage area. 


g) Outlet control structures shall be designed as simply as possible and shall require little or no 
attention for proper operation. The outlet shall be configured in such a manner to limit the 
discharge rate not to exceed the historical runoff rate from 2-, 5-, 10-, 25-, 50, and 100-year 
storms prior to development. Detention pond outlet concentrating a historic sheet flow condition 
without an adequately sized stormsewer system downstream shall convert the outflow back to a 
sheet flow condition. Each stormwater storage area shall be provided with a method of 
emergency overflow in the event that a storm in excess of the 100-year frequency occurs. This 
emergency overflow facility shall be designed to function without attention and shall become a 
part of the "natural" or surface channel system. Hydraulic calculations shall be submitted to 
substantiate all design features. Detention storage facilities herein provided for shall not be 
dedicated to the public for public maintenance unless located on a primary or secondary drainage 
channel. The owner shall properly maintain all private on-site facilities such that they do not 
become a nuisance. Nuisance conditions shall include but not be limited to: improper storage 
resulting in uncontrolled runoff and overflow, stagnant water excessive algae growth, fish kills 
and other environmental problems, insect breeding and odors, discarded debris, floatable debris, 
safety hazards created by the facility’s operation and silting of the facility decreasing the design 
storage capacity by 20 percent or more.. All detention facilities located on private property shall 
be accessible at all times for inspection. HOA, POA, or Private Drainage Easement owner(s) 
shall dispose of fish kills essentially harvesting the bound nutrients and removing them from the 
pond area. 


h) Where development of a property presents the threat of increased flooding or damage by runoff 
to downstream development and drainage structures, the facilities for stormwater runoff control 
shall be constructed prior to any earthmoving or drainage construction on the project site. 


i) The construction of the storm sewer water control system shall be accomplished as part of the 
cost of land development. If the amount of storage capacity can be increased to provide benefit 
to the municipality, the City may, but is not required to, participate in the construction cost. In 
any event, the City's participation is subject to the availability of funds and a written agreement 
with the City. 


j) When it has been determined by the City Engineer that alternative methods of protecting 
downstream properties can be accomplished without causing substantial detriment to the public 
good, safety or welfare or without being contrary to the spirit, purpose and intent of this chapter, 
the City Engineer may accept a fee in lieu of requiring on-site detention facilities.  To qualify for 
the consideration for fee-in-lieu requests the proposed development shall meet the requirements 
set forth in the Drainage Criteria Manual.  
i) Fees to be accepted shall be tendered prior to the issuance of a building permit. Should the 


impervious surfaces on a given property at the time of application for an occupancy or use 
permit be less than that stated on the building permit, then the applicant may request that the 
permit fees be recalculated, the excess fees refunded to the payee and the building permit 
amended. Should the impervious surfaces on a given property be greater than stated on the 
building permit, additional fees shall be due pursuant to a recalculation of the fees and must 
be tendered before any occupancy or use permit may be issued. 


ii) Impervious surface shall mean any hard-surfaced areas which prevent or retard the entry of 
water into the soil in the manner and to the extent that such water entered the soil under 
natural conditions, or where water is caused to run off the surface in greater quantities or at 
an increased rate of flow than was present under natural conditions. Impervious surfaces shall 
include, but are not limited to, rooftops except roof overhangs; sidewalks; paving; driveways; 
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parking lots; walkways; patio areas; storage areas; and asphalt, concrete, gravel, oiled 
macadam or other surfaces which similarly affect the natural infiltration or runoff patterns of 
real property in its natural state. 


iii) Impervious surface installed or constructed as a part or portion of a public street or a private 
or public sidewalk in the public street right-of-way shall not be calculated as a part of the fee 
collected in lieu of on-site detention. 


iv) Fees accepted shall be deposited in a separate account; fees shall be utilized for the costs and 
expenses incurred or to be incurred in evaluating, preventing, reducing, eliminating, or 
attempting to eliminate, prevent, or reduce the known or projected flooding problems in the 
watershed of the subject property; and shall be utilized to maintain such facilities and 
stormwater control systems. 


v) Should adequate fees have been accepted and all existing and projected flooding problems in 
a given watershed been resolved, on-site detention requirements, and fees in lieu thereof, 
shall be utilized to maintain stormwater control systems in that watershed. 


vi) The fees in lieu of on-site detention shall be in the amounts established in Chapter 60, the 
General Schedule of Fees. 


vii) As used in this section, the fees tendered hereunder shall be deemed accepted when the City 
Treasurer receives the funds required. 


viii) Whenever a property upon which an impervious surface is installed or constructed lies 
within two different watersheds, the fees shall be proportionately applied based upon the 
amount of impervious surface within each watershed. Whenever a property upon which an 
impervious surface is installed or constructed lies within and without a watershed requiring 
on-site detention facilities, or fees in lieu thereof, the fees shall be accepted and applied 
based upon the amount of impervious surface within the watershed so requiring. 


ix) It is unlawful for any person to erect, construct, install, enlarge, alter, repair, move, improve, 
make, put together, or convert any building, structure, improvement, facility, or impervious 
surface within the City, or cause the same to be done, without first paying any fee in lieu of 
detention required by this section. 


x) The number of square feet of impervious surface installed or constructed shall be established 
as follows: 


a = b - c 
Where: 
a = Number of square feet of impervious surface for which the applicant must pay a fee 
b = Total square feet of impervious surface at the property as set forth in the new building permit 


or any recalculation thereof as provided in Subsection (j)(2) 
c = Total square feet of impervious surface on the existing building permit, if any, for the property 


on the effective date of this section or such subsequent building permit appropriately issued, 
whichever reflects the greater total square feet of impervious surface already authorized said 
property. 


 
After receipt of the above, the City Engineer will provide Council a report listing known downstream 
flooding locations and projected increase in runoff from the proposed construction site. 
(Ord. No. 16505, § 15A-6C, 12-29-81; Ord. No. 16537, 1-12-82; Ord. No. 16721, 6-22-82; Code 1980, 
§ 16-9; Ord. No. 18434, § 1, 4-1-86; Ord. No. 19145, § 1, 1-24-89; Ord. No. 21319, § 3, 9-28-99) 
Cross-references:  Fee in lieu of stormwater detention facilities, § 60-16-1.   
 
§ 16-10.  Major river channel requirements. 
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All major river channels which are located within or immediately adjacent to an improvement or 
subdivision shall be protected and improved by the developer as follows: 
1) All land having an elevation below the 50-year maximum flood elevation for the final improved 


channel shall be dedicated for the purpose of providing drainage and/or utility easement use. 
2) The existing channel shall be cleaned to provide free flow of water, straightened, widened, leveed or 


diked, or otherwise improved to the extent required to prevent overflow from a 50-year frequency 
flood. The developer may choose to provide natural channel to meet the requirement of Chpater 7 of 
the drainage criteria manual. 


3) Site improvements for residential building must have the lowest floor (including basement) elevated 
to one foot above the 100-year flood level. Manufactured home placement pads shall be elevated to 
the 100-year frequency flood. All manufactured homes shall be anchored in accordance with 
requirements outlined in the Federal Emergency Management Agency Flood Plain Management 
Regulations, Subpart A, Section 60.3(b)(8). 


4) New construction or substantial improvements of nonresidential structures and accessory buildings 
within the 100-year floodplain must have the lowest floor (including basement) elevated to one foot 
above the 100-year flood level or flood proofed including utility and sanitary facilities up to one foot 
above the level of the 100-year flood. Mechanical and utility equipment for residential or 
nonresidential structures shall be designed and/or located so as to prevent water from entering or 
accumulating within the components during conditions of flooding. If a nonresidential structure is 
intended to be flood proofed, a registered professional engineer or architect shall develop and/or 
review structural design, specifications and plans for the construction, and shall certify that the 
design and methods of construction are in accordance with the accepted standards of practice for 
meeting the elevation requirements of this chapter. A record of such certificates, which includes the 
specific elevation (in relation to mean sea level) to which such structures are flood proofed, shall be 
submitted to and maintained by the office of the City of Engineer. 


5) The City Engineer shall approve fill, grading measures and building flood-proofing measures. The 
minimum standards shall apply as set forth in the "Flood proofing Regulations" prepared by the 
Office of the Chief of Engineers, U.S. Army, Washington, D.C., June 1972. 


(Code 1970, § 15A-7; Ord. No. 16505, § 15A-7, 12-29-81; Ord. No. 16721, 6-22-82; Code 1980, § 16-
10; Ord. No. 18893, § 6, 12-1-87)fg 
 
 
 
§ 16-11.  Requirements relating to improvements. 
 


a) Cost of construction of bridges and culverts at arterial streets and major thoroughfares may be 
borne by the City. The City may, but is not required to, participate in the cost of construction of 
bridges and culverts at collector streets where the required hydraulic cross section of the bridge 
or culvert is greater than 40 square feet, provided in any event that participation of the City is 
subject to the availability of funds. Cost to be borne by the City, if any, will be determined by the 
total cost of bridge or culvert divided by the square feet of cross section all multiplied by the 
square feet or required hydraulic cross section less 40 square feet. 


b) Nothing in this section shall be construed to prevent an owner from bearing all costs if he so 
desires. Nothing in this section shall require the City to construct any bridge or culvert. 


(Code 1970, § 15A-8; Code 1980, § 16-11; Ord. No. 21319, § 3, 9-28-99) 
 
§ 16-12.  Improvements required by Planning Commission. 
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When the Planning Commission, subsequent to the submission by a developer of a preliminary plat, 
requires a bridge or culvert at a residential street and the required hydraulic cross section is greater than 
40 square feet, the City may, but is not required to, participate in the cost of construction of the bridge or 
culvert in the same manner as provided for in Section 16-11. The developer shall comply with all 
additional requirements set forth by the Planning Commission subsequent to the submission of the 
preliminary plat and final plat. The additional requirements are technical evaluations included in the 
Planning Department staff report for the subdivisiondevelopment. 
(Code 1970, § 15A-9; Code 1980, § 16-12; Ord. No. 21319, § 3, 9-28-99) 
 
§ 16-13.  Bridge and culvert requirements. 
 
All flow of water across continuous streets or alleys shall be through culverts or bridges. Bridges and 
culverts shall be sized to urbanized flow from accommodate a 50-year frequency rain, without 
increasing the depth of flow in the channel. Design of bridges and culverts shall conform to city 
construction specifications. 
(Code 1970, § 15A-10; Code 1980, § 16-13) 
 
§ 16-14.  Closed storm sewers. 
  
Closed storm sewers shall be constructed with an approved precast or prefabricated pipe or built in place 
of closed box design to conform to City construction specifications and requirements. Storm sewers 
carrying urbanized runoff from streets may be designed to serve ten-year frequency rain for the drainage 
area involved, provided that in sump areas the storm sewer shall be designed to serve a 50-year 
urbanized flow with a concrete flume being constructed over the storm sewer to ensure that any 
overflow from a 100-yr urbanized flow can reach a suitable outlet without inundating any building pad. 
(Code 1970, § 15A-11; Ord. No. 16505, § 15A-11, 12-29-81; Code 1980, § 16-14; Ord. No. 21319, § 3, 
9-28-99) 
 
§ 16-15.  Open paved storm drainage. 
 
Open paved storm drainage channels shall be constructed in accordance with City specifications and 
requirements. Side slopes above the paved section shall be shaped and sodden on a slope of three 
horizontal to one vertical or flatter. Fences shall not be erected closer than one foot (measured 
horizontally) to the edge of the paved section. 
(Code 1970, § 15A-12; Code 1980, § 16-15; Ord. No. 21319, § 3, 9-28-99) 
 
§ 16-16.  Areas outside subdivisions. 
 
The City reserves the right to require improvements to preclude any backup of tail water inundating any 
areas outside of the dedicated drainage easements in the subdivision as a result of a 100-year frequency 
flood. 
(Code 1970, § 15A-13; Code 1980, § 16-16) 
 
§ 16-17.  Administration. 
 
The City Engineer is designated as the Local Floodplain Administrator to administer and implement the 
provisions of this chapter and other appropriate sections of 44 CFR (National Flood Insurance Program 
Regulations) pertaining to floodplain management. Prior to authorization of any building permit by the 
City, the City Engineer shall review and approve all such stream flow and runoff calculations as he may 
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require of a developer under the terms of this chapter, and the City Engineer shall have final authority of 
engineering interpretations of all required 50- and 100-year flood elevations necessary to this chapter. 
The City Engineer shall also be responsible for coordinating municipal programs of corrective or 
preventive measures for reducing flood damage. The City Engineer shall also notify, in riverine 
situations, adjacent communities and the State-coordinating agency, which is the Oklahoma Water 
Resources Board, prior to any alteration or relocation of a watercourse, and submit evidence of such 
notification to the Federal Emergency Management Agency. The City Engineer shall maintain and hold 
open for public inspection all records pertaining to the provisions of this chapter which are subject to the 
Oklahoma Open Records Act. 
(Code 1970, § 15A-14; Ord. No. 16505, § 15A-14, 12-29-81; Code 1980, § 16-17; Ord. No. 19092, § 3, 
10-4-88; Ord. No. 21319, § 3, 9-28-99) 
 
§ 16-18.  Applicability of provisions. 
(Need to include the current changes to the Ordinance Dated November 11, 2009) 
 


a) The flood prone area provisions of this chapter shall apply to all lands, tracts, parcels or lots in 
part or in whole which are traversed by, encompassed by or lying within 200 feet of the external 
boundaries of the delineated floodplain for that watercourse as shown on the official floodplain 
maps or an area deemed flood prone by the City Engineer. 


b) The location and boundaries of the floodplain are shown upon the "Official Flood Plain Maps" of 
the City, which are hereby incorporated into this regulation and placed on file in the office of the 
City Clerk. The said maps, together with everything shown thereon and all amendments thereto, 
shall be as much a part of this section as if fully set forth and described herein. Application of 
this chapter may be modified on portions of major river channels, primary channels and 
secondary channels only by specific application of "Type 15" or "Type 19" Federal Insurance 
Administration studies (Flood Hazard Boundary Maps) as completed and received from the 
Administrator. 


c) The boundaries of the floodplain shall be as they appear on the official floodplain maps kept on 
file with the City Clerk. The boundary lines on the map shall be determined by the use of the 
scale appearing on the map. Where there is conflict between the boundary lines on the map and 
actual field conditions, the dispute shall be settled by the City Engineer. In all cases the person 
contesting the location of the boundary shall be given a reasonable opportunity to present his 
case to the City Engineer and to submit his own technical evidence if he so desires. The City 
Engineer shall not allow deviations from the boundary line as mapped unless the evidence 
clearly and conclusively establishes that the mapped location of the line is incorrect. 


d) The area of special flood hazard identified by the Federal Emergency Management Agency 
which is a scientific engineering report entitled the "Flood Insurance Study for The City of 
Oklahoma City," dated May 3, 1982, with the accompanying flood insurance rate maps, flood 
boundary floodway maps and any revisions thereto, is hereby adopted by reference and declared 
to be part of this chapter. 


(Code 1970, § 15A-15; Ord. No. 16505, § 15A-15, 12-29-81; Ord. No. 16931, § 1, 11-9-82; Code 1980, 
§ 16-18) 
 
§ 16-19.  Flood prone area. 
 
The following provisions apply only to lands designated as "flood prone areas." Special review and 
measures shall be required to assure protection from flooding as set forth: 
1) Special review of building permits or development in flood prone areas.  A floodplain activity permit 


or building permit may be required for development within any flood prone area. No permit shall be 
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issued for new development or for the start of new construction or for expansion or additional 
construction to existing structures for any residential or nonresidential structure or bridges or 
accessory building including manufactured homes unless the application for permit is submitted 
accompanied by the following information for review:   
a) Plans in triplicate drawn to scale showing the nature, location, dimensions, and elevation of the 


lot, existing or proposed structures, fill, storage of materials, flood proofing measures, and the 
relationship of the above to the location of the channel. 


b) A typical valley cross section showing the channel of the stream, elevation of land areas 
adjoining each side of the channel, cross sectional areas to be occupied by the proposed 
development and high water information. 


c) Plans (surface view) showing elevations or contours of the ground; pertinent structures, fill or 
storage elevations; size, location, and special arrangement of all proposed and existing structures 
on the site; location and elevations of streets, water supply, sanitary facilities; photographs 
showing existing land uses and vegetation upstream and downstream, soil types, and other 
pertinent information. 


d) A profile showing the slope of the bottom of the channel or flow line of the stream. This profile 
shall cover a minimum of 300 feet upstream and downstream from the property limits unless the 
City Engineer requests additional information. 


e) Specifications for building construction and materials, flood proofing, filling, dredging, grading, 
channel improvements, storage of materials, water supply and sanitary facilities. 


f) Copies of all other permits required by State or Federal law, including Section 404 of the Federal 
Water Pollution Control Act Amendments of 1972, 33 USC 1334. 


g) Plans and/or specifications demonstrating that construction will incorporate methods and 
practices that minimize flood damage and that material resistant to flood damage will be used for 
all new construction and substantial improvements. 


h) Any other plans, surveys, calculations or computer studies that may be required by the City 
Engineer deemed necessary to determine the impact on and of the proposed development or 
building activity. 


2) Use restrictions in designated floodway.  When floodway data has been provided by the Federal 
Insurance Administrator the following control measures will apply to that portion of the floodway 
outside of the dedicated channel as required by this regulation:   
a) Fill or encroachments are prohibited within the designated floodway that would impair its ability 


to carry and discharge waters resulting from the 100-year flood. 
b) The designation of the floodway shall be based on the principle that the area chosen for the 


floodway be designated to carry the waters of the 100-year flood without increasing the water 
surface elevation of that flood more than one foot at any point. 


c) No structure, improvement, or development, temporary or permanent, shall be constructed in the 
floodway, nor shall any obstruction, fill or storage of goods, materials or equipment be permitted 
within the floodway. 


d) Existing nonconforming uses in the floodway shall not be expanded but may be modified, altered 
or repaired to incorporate flood proofing measures provided such measures do not raise the level 
of the 100-year flood. 


e) An exception to Subsections (2)a through (2)d above, may be made solely for oil and gas drilling 
operations performed within the floodways of the South Canadian River, provided the following 
special requirements are met: 
i) A special permit, not to exceed 120 days in duration, shall be required from the City 


Engineer prior to commencement of such operations. A separate permit shall be required for 
each and every drilling operation and for each subsequent periodic drilling or maintenance 
operation performed on each well. 
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ii) All permanent well structures or appurtenances shall be elevated to a minimum of 1.0 foot 
above the 100-year flood elevation and located outside the limits of the floodway. A 
permanent completed well head may remain within the floodway, provided that the well head 
be located in a reinforced concrete vault constructed completely below ground with a 
protective cover so that no portion of the structure extends above the elevation of the natural 
ground surrounding the well site that existed prior to construction. 


iii) Any fill placed for access road construction or site leveling shall not exceed six inches in 
height above the existing natural ground elevation. Prior to issuance of the permit, complete 
hydraulic calculations will be required to demonstrate that no increase in flood elevations 
will occur due to the proposed fill. 


iv) Well site construction and drilling operations shall be accomplished in a manner which will 
allow all facilities, equipment and materials to be dismantled, secured and/or evacuated from 
the floodway within a two-day time period during anticipated high waters. 


(Code 1970, § 15A-16; Ord. No. 16505, § 15A-16, 12-29-81; Code 1980, § 16-19; Ord. No. 18661, § 1, 
12-30-86; Ord. No. 18893, § 7, 12-1-87; Ord. No. 19092, § 4, 10-4-88; Ord. No. 21319, § 3, 9-28-99) 
Cross references:  Nonrefundable processing fee for review of floodway calculations for conditional 
drilling permit within South Canadian River floodway, § 60-16-2.   
 
§ 16-20.  Removal of Detention Requirements and Detention Structures 
 
The following provisions shall apply to requests for removal of a detention pond and shall be 
accomplished in the following manner: 
1) Developer shall provide engineering analysis to prove that all existing and proposed storm sewer 


system is meeting the flow conveyance requirement of this ordinance to a point where improved 
systems exist providing adequate hydraulic capacity. The detention removal request shall include the 
following information. 
a) Plans in triplicate drawn to scale showing the nature, location, dimensions, and elevation of the 


lot, existing or proposed structures, fill, storage of materials, flood proofing measures, and the 
relationship of the above to the location of the channel. 


b)  Plans showing elevations or contours of the ground; existing detention facilities and approved 
design information, pertinent structures, fill or storage elevations; size, location, and special 
arrangement of all proposed and existing structures on the site; location and elevations of streets, 
water supply, sanitary facilities; photographs showing existing land uses and vegetation upstream 
and downstream, and other pertinent information.  


 
§ 16-21.  Maintenance of an Optional Pond on a fill with Embankments. 
 
The provisions of this section shall apply to all optional ponds that are built with 3’ or higher 
embankment.  Developers shall provide plans and design calculation for the pond to make sure that the 
detention pond and outlets are adequately sized to handle design flows. HOA/POA will be required to 
maintain this optional pond in accordance with requirements of §16-9 (g) and shall be in a designated 
common area.  
 
§ 16-22.  Penalty. 
 
Any person who shall violate any of the provisions of this chapter shall be deemed guilty of a Class "a" 
offense. For any second or subsequent offense and upon proof of prior conviction, said person shall be 
guilty of a Class "b" offense. 
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(Code 1970, § 15A-18; Ord. No. 16505, § 15A-18, 12-29-81; Code 1980, § 16-20; Ord. No. 19501, § 1, 
12-11-90; Ord. No. 22769, § 1, 7-19-05) 
State law references:  Penalty for ordinance violations, 11 O.S. § 14-111.   
 
§ 16-23.  Erosion and sediment control. 
 
All development, construction, grading, clearing and grubbing, excavation and stockpiling, preparation 
for planting, excavation of trenches, demolition, or any other activity which results in the disturbance of 
soil or vegetative cover within the City, or in any area under the jurisdiction of the City shall be 
performed in a manner consistent and in compliance with the requirements of the Oklahoma Department 
of Environmental Quality (ODEQ) and the Environmental Protection Agency (EPA) National Pollutant 
Discharge Elimination System (NPDES) regulations, or permits issued to the City established to 
eliminate pollution in the form of soil erosion or sediment transport or deposition on or away from the 
site. 
(Ord. No. 21319, § 4, 9-28-99) 
 
§ 16-24. Inspection & Maintenance of a Common Area, Elements of Low Impact Development 
(LID) and other Storm Water facilities. 
 
1) Incorporated by reference Chapter § 57-135 (ord. No. 20364 § 1, 6-13-95) 
2) Common areas, elements of LID and other storm water facilities will be maintained in such a 


manner as not to cause nuisance conditions as defined in § 16-9(2)(g) and provide for the surface 
drainage, infiltration, evaporation and transpiration of standing water for LID elements within a 
2472-hour period of time from the rainfall termination.  Elements of LID will be maintained to 
provide consistent drainage and water quality improvement.  HOA and POA are responsible for 
maintaining  performance of these aforementioned stormwater facilities.  


 
§ 16-25.  Localized Flooding and Public Improvements. 
 
The public improvements to alleviate established post development localized flooding shall be modified 
with respect to the requirements of this chapter.  The improvements shall lower the risk of localized 
flooding demonstrated by an engineering analysis. An incremental and a phased approach of 
improvement may be acceptable as deemed appropriate by the city engineer. 
 
The phased approach to improvement shall also be adopted for hydrology and hydraulic design of rural 
area drainage and flood control structures.   
 
§ 16-26.  Enforcement. 
 
The City Engineer, Public Works Director, Utilities Director, Finance Director, Development Services 
Director, or their designated representatives, have full authority to enforce the provisions of this chapter. 
(Ord. No. 21319, § 4, 9-28-99; Ord. No. 23451, § 3, 9-25-07) 
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1.0 	INTRODUCTION	


This strategic report captures the relevant assets and practices of economic resilience and 
recovery coordination currently underway in Oklahoma. These practices, integrated into a 
singular effort, serve as a strong foundation for the state to support additional initiatives that, 
based on worldwide lessons learned, seek to build the capacity of Oklahoma’s economy. 


Following the severe storms of May 2013 a recovery process was initiated. One outcome of that 
process was the desire of local, regional, and state economic development practitioners to build 
capacity for proactively addressing economic development challenges in Oklahoma.  In 
undertaking the recovery efforts, many local, regional, and state leaders made a few key 
observations: 


 There are regional and state assets that could be more fully utilized and networked, as the 
foundation for increasing resilience capacity.   


 There is a strong capacity for resilience; however, there is the need to build on that 
capacity, with the ultimate goal of becoming a more resilient region, and state.  


This strategic report serves as a first step in building that capacity by convening key stakeholders 
to integrate and leverage existing efforts that make Oklahoma more economically resilient.  The 
objective of this effort is to identify and integrate these initiatives, build on international best 
practices, and create proactive initiatives that deliberately build Oklahoma’s capacity for 
economic resilience. 


The findings and recommendations in this report do not represent the positions of the US 
Economic Development Administration or Federal Emergency Management Agency.  Instead, 
they reflect industry practices and the opinions and strategies of the Oklahoma Strong Steering 
Committee. 


2.0 OBJECTIVES 


This effort was initiated by the Oklahoma Secretary of Commerce and the Director of Oklahoma 
Office of Emergency Management with support from the US Economic Development 
Administration and the Federal Emergency Management Agency. This strategic report lays out an 
approach to integrate Oklahoma’s capabilities and resources to adapt and respond to sudden and 
severe incidents that impact the economy. Specific goals include, but are not limited to: 


 Identify potential economic resilience policy priorities for Oklahoma stakeholders 
 Identify existing initiatives underway at the local, regional, and state-wide level that build 


economic resilience capacity 
 Highlight best practices and new opportunities to build economic resilience through 


collaboration and better information sharing 
 Integrate the efforts of the private sector, public sector, and not for profits who have a 


common interest in meeting the needs of the business community after a disaster or other 
economically disruptive incident 
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3.0OKLAHOMA ECONOMIC RESILIENCE STRATEGIC REPORT 


Within the objectives, an overall mission statement can be extracted that captures the relevant and 
asiprational needs and desires of stakeholders creating and implementing a resilience strategy: 


To build capacity among Oklahoma leaders to more effectively…. 


 …Integrate their efforts to support communities and business before, during, and after 
an incident 


 …Leverage existing resources to more effectively match need with assets 


 …Build on existing assets to promote industry diversification, business adaptability, and 
promote innovation and entrepreneurship 


In considering the spectrum of capacity building efforts already underway in Oklahoma, this 
strategic report puts forth eleven (11) core resilience factors. These factors are derived from a 
thorough review of state-level resilience initiatives, the priorities of the Governor, and the 
guidance of the Steering Committee.  For each factor, a description of the factor itself is followed 
by current efforts underway to advance that in Oklahoma, best practices examples, and 
implementation opportunities. Future efforts on this topic could include subsequent planning 
efforts with the relevant and timely developments as the state’s resilience leaders further 
opportunities over time.  


These resilience factors represent decades of disaster recovery experience, and is informed by a 
wide array of research on economic recoveries.  Each factor represents an aspect of economic 
mitigation, preparedness, or recovery that could find expression in an economic development 
program.  This list is not exhaustive, but provides a number of best practices that can be used as a 
checklist for resiliency, as well as a starting point for further resiliency endeavors. 


The importance of economic resilience is often cited by national and international sources, and 
the latest bi-annual Global Risk Assessment produced by the United Nations’ International 
Strategy for Disaster Reduction (UNISDR) is titled “From Shared Risk to Shared Value: The 
Business Case for Disaster Reduction.” It makes the case that, at its core, disaster resilience is an 
economic issue, and that private and public sectors should work together to address risk.  As the 
world becomes more economically interdependent, the impacts of disasters in one global region 
can have significant negative impact on businesses in another. It also makes the case that both 
resilience and recovery are investment opportunities that can produce significant returns in 
increased competitiveness and sustainability.1  


The June 2014 issue of Risk and Insurance magazine devotes its cover story to resilience.  In the 
article, emphasis is placed by leading experts in the insurance and reinsurance industries on the 
interconnectivity and interdependence of companies and communities in increasing resilience.  
The article states that a dialogue has begun among both corporations and public entities on the 
concept of resilience and how to achieve it. “What we’re finally starting to notice is a shift 
towards the idea of comprehensive risk management,” said Alex Kaplan, vice president for 
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Global Partnerships at reinsurance leader Swiss Re in the article. “It’s not just about your own 
resilience, but it’s about the community around you.”1  


From these sources, it becomes apparent that resilience is becoming a factor in business 
investment decision-making. According to an official with the Oklahoma Department of 
Commerce, over 80% of industrial prospects ask about the state’s ability to deal with disaster 
events and their impact on business activity. An informal survey of national site location 
consultants at a national corporate site investment event (Roundtable in the High Desert, February 
3-6, 2014) indicated a similar result that are being asked to determine risk from disasters as a 
factor in the investment decisions of their corporate clients.  Economic resilience also includes 
building capacity and diversification initiatives. Capacity is fostered by policies that encourage 
greater competitiveness, such as counseling and technical assistance, and research that may lead 
to innovation in products and services. Collaboration also may contribute to economic capacity 
via ability of firms to work with each other in solving competitive issues or pursuing business 
opportunities. Diversification includes fostering entrepreneurship, recruiting new firms and 
creating an environment conducive to new types of industries, and assisting existing companies in 
innovating their products and entering new markets.   


In the Tulsa, OK region, the importance of resilience has been recognized and addressed with 
success.  Major floods had impacted the area for years. The Memorial Day flood of 1984, the 
city’s worst ever, led city leaders to make a commitment to mitigating rather than continuing to 
rebuild over and over. The Project Impact program, launched in the aftermath of the flood, led to 
the formation of a non-profit organization titled Tulsa Partners, Inc. whose mission is to 
developing partnerships to create and administer high-impact resilience programs that better 
prepare the Tulsa region for disasters.  By building public/private partnerships, Tulsa Partners, 
Inc. aspires to: 


• Promote and advocate for sustainability and disaster resistance; 
• Provide education programs; 
• Develop mentoring relationships; 
• Recognize and celebrate community efforts; and 
• Act as a clearing house for expertise and information. 


In addition, the Partnership teamed with the Tulsa Chamber of Commerce to create a forum 
specifically to meet resilience and recovery needs of the area’s small business community. The 
Disaster Resistant Business Council, or DRBC, provides information on latest best practices in 
business continuity, serves as an information and communication portal for areas businesses, and 
links small businesses to larger mentor businesses who can help them become more prepared.  
Tulsa Partners and the Tulsa Chamber of Commerce are both represented on the Steering 
Committee, and stakeholders both regions are committed to a statewide focus on resilience.   
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3.1 RESEARCH AND KNOWLEDGE BUILDING 


3.1.1 DESCRIPTION 


Research is defined as “studious inquiry or examination; especially: investigation or 
experimentation aimed at the discovery and interpretation of facts, revision of accepted theories 
or laws in the light of new facts, or practical application of such new or revised theories or laws.”1 
From that definition, it may be inferred that research consists of revising or creating new theories 
regarding a particular subject. Research is the heart of innovation, and the fundamental ingredient 
for building knowledge and expertise. Building a knowledge base on resilience, best practices, 
and innovations is vital to foster new discoveries that may give a state a competitive edge. 
Through research a state can develop a best practice model that will help the state gain 
recognition. The continued development and knowledge transfer around the most effective 
methodologies and practices is critical when building a resilient economy. In Oklahoma, there are 
existing efforts in research and knowledge building that may be leveraged to provide the 
foundation for greater economic resilience throughout the state. Research and knowledge building 
includes the following sub-factors: 


a. Identifies robust data system concerning the local economy and local firms. 
Publically accessible, multi-faceted data sources such as www.statsamerica.org or 
cluster-specific in-depth data such as that found on www.clustermapping.us can 
provide a solid foundation for evaluation of economic resilience in the state. 


b. Includes SWOT (strengths, weaknesses, opportunities, threats) analysis or other 
evaluation of economic and industry-specific vulnerabilities, including vulnerability 
to disasters, or opportunities for growth. This applies to all industry sectors, with 
more emphasis on those with a significant presence in the region or state, including 
those involved in preparedness, response, or recovery from disruptive incidents.  


c. Demonstrates understanding of best practices in preparedness and recovery for key 
industries.  Preparedness encompasses business continuity and recovery planning, but 
also involves engaging key outside sources of response and collaborating with other 
local businesses, employees, suppliers, and customers to strengthen all aspects of 
operational resilience.  


3.1.2 OKLAHOMA APPLICATION 


Research institutions in Oklahoma feature world-class inquiry and investigate a wide variety of 
fields, including resilience, which contribute to the development of new technologies and risk 
management. Some of the key players include the University of Oklahoma (OU), Oklahoma State 
University (OSU), the National Severe Storms Prediction Center (NSSPC), and the National 
Severe Storms Research Center (NSSRC).  


																																																																		


1			http://www.merriam‐webster.com/dictionary/research	
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Information that contributes to building a knowledge base stems from sources such as insurance 
companies, non-profit organizations such as the Red Cross, and businesses that work in the 
preparedness and recovery sector. Local successful efforts led by interested parties in Oklahoma 
set an example and precedent of the type of programs that may be replicated as they have 
previously had a positive impact on the business sector. In addition, this collection of information 
allows performing an analysis to identify areas for growth and unmet needs. Both successful and 
unsuccessful efforts are valuable as lessons learned, and contribute to building a knowledge base 
that serves as a resource to identify best practices.  


The priority of the research and knowledge building factor is to develop new technologies and 
successful methods that contribute to preparedness and recovery, reduce damage to infrastructure, 
protect against loss of life, and strengthen the economic sector. Research and knowledge of the 
resilience factors is important because the collection of information informs policy through 
identification of best practices for economic capacity. There are efforts underway at many 
Oklahoma universities.  


Some of the leading research projects and assets of the University of Oklahoma include: 


 Center for Risk and Crisis Management (CRCM): This research addresses how societies 
approach emergency management in different stages including preparation, response, and 
recovery.  
 


 Department of Civil Engineering and Environmental Sciences: Researchers are 
conducting experiments that address infrastructure and explore how to strengthen 
structures such as bridges and buildings to withstand severe weather.  
 


 College of Architecture: focused on the Compressed Earth Blocks (CEB) project that 
seeks to compare the sustainability of conventional wood frame homes to compressed 
earth block homes. The goal is to determine if the CEB system is more resistant to wind 
damage.  


 College of Continuing Studies: established the Resilience Development Institute (ReDI) 
which is focusing professional development and certification efforts to enable local 
government leaders and private sector practitioners with practical and actionable recovery 
and resilience-building skills. 


The economic development community expressed concern regarding the vulnerability and risk 
for structural damage by extreme weather. The work of the Department of Civil Engineering and 
Environmental Sciences and College of Architecture contribute with innovations that can lead to 
more effective hazard mitigation, increasing resilience of structures, and strengthening 
infrastructure in Oklahoma. Innovations in communication are being developed by the Center for 
Risk and Crisis Management that with increased collaboration between businesses, communities, 
and the emergency management field can continue to expand Oklahoma’s resilience capacity. 
Innovations may benefit the economy and give businesses a competitive advantage.  
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Research labs can provide a good foundation for innovation and commercialization opportunities.  
The University of Oklahoma also houses the National Weather Service’s National Severe Storm 
Research Lab, which has four research projects currently underway in Oklahoma. They are: 


 Flooded Location and Simulated Hydrographs Project (FLASH): Focuses on the study of 
flash floods or rapid increases of water resulting from intense rainfall that pose 
significant threats to infrastructure. The FLASH project was born in 2012 and its primary 
goal is to improve accuracy, timing and specificity of flash flood warnings in the US. 
FLASH is designed to have multiple observations of rainfall and to yield probabilistic 
output.2 


 NOAA Hazardous Weather Testbed (HWT): managed by the NSSRC, the National 
Severe Storm Prediction Center (NSSPC), the National Weather Service center of 
Oklahoma City/Norman, and the Weather Forecast Office. Researchers and forecasters 
work side by side to evaluate emerging research concepts and tools in simulations. This 
includes experimental forecast and warning generation exercises. They develop 
application, and transmission of advance science and technology to increase lead-time 
and accuracy for weather and water warnings and forecasts. There are several programs 
under the HWT including HWT Experimental Forecast Program (EFP), HWT 
Experimental Warning Program (EWP), and Annual Spring Experiment (SPC).3 


 Multi-Function Phased Array Radar (MPAR) Project: This project was established to 
prove that by utilizing a single weather radar, it was possible to perform aircraft tracking, 
wind profiling, and weather surveillance. This radar is tested in Norman.4 


 3DVAR: This system automatically detects and analyzes supercell thunderstorms. The 
3DVAR system uses data from the national WSR-88D radar network and computer 
models to automatically locate regions of thunderstorm activity. It is able to identify deep 
rotating updrafts that indicate a supercell thunderstorm every five minutes.5 


According to Dr. James Kimpel, Scientist Emeritus of the National Severe Storms Laboratory, the 
development of Phased Array Radar may be the most significant improvement in radars since the 
development of Doppler radar. Dr. Kimpel believes that the Array radar may eventually replace 
the Doppler system worldwide. The Array radar has no moving parts, so it can withstand harsh 
climates and may find its greatest potential in developing nations. This scientific discovery holds 
promise for increasing resilience in Oklahoma, and for developing potential economic 
opportunities in the development, manufacturing, and maintenance of this system.  


Oklahoma State University is also engaged in research and knowledge building efforts. 


																																																																		


2			http://blog.nssl.noaa.gov/flash/	
3			http://hwt.nssl.noaa.gov/	
4			https://www.nssl.noaa.gov/projects/mpar/	
5		https://www.nssl.noaa.gov/users/jgao/public_html/analysis/RealtimeAnalysis.htm	
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 OSU is conducting research; the office of Environmental Health and Safety provides 
comprehensive training on fire safety, hazard communication, and several other disaster-
related programs. 


 OSU is leading continuity efforts in the rural and agribusiness sectors by encouraging 
collaboration of relevant stakeholders and participation in the national Extension Disaster 
Education Network. Furthermore, they have recognized that among the overall economic 
and business community there is a lack of awareness of the importance of rural areas and 
agribusiness, the interdependence of industries, and that other economic sectors are 
dependent on them. OSU is looking to champion these efforts by educating them, 
highlighting interdependence, and encourage relationship building. 


Creating awareness on the agribusinesses and rural areas can increase resilience in one of the 
states’ most important industries. This step may position Oklahoma as a leader in innovation 
when it comes to protecting crops, livestock, and companies that manufacture food products for 
the market. As the global population increases an adequate supply of food is critical, Oklahoma 
could become a leader on agricultural resilience worldwide. As disaster risk reduction becomes 
more critical to companies, leveraging research assets may turn Oklahoma into an attractive place 
to invest as efforts to mitigate risk disaster are implemented.  Companies worldwide may benefit 
through the growth of a new industry sector based on resilience.  


Integrating these assets into recovery will require development of comprehensive pre-disaster 
recovery planning policies. Providing a directory of assets with descriptions and contact 
information for stakeholders engaged in planning can provide a bridge towards integration of 
assets. In addition, connecting these assets with companies engaged in resilience activities can 
build their own resilience and lower disaster risk.  Finally, providing linkages between these and 
companies directly involved in the resilience industry can provide technology transfer and 
commercialization opportunities that may give them a competitive edge in the marketplace and 
position Oklahoma as a hub for the resilience industry.    


3.1.3 BEST PRACTICES 


Though preparedness for disaster is not a new notion, recognition for the importance of 
developing and building resilience is. For instance, education and awareness are integral in 
preparing for disasters in Japan. The Japanese government teaches survival skills to children as 
young as elementary school age, which was credited with saving lives during the 2011 tsunami.6 


According to Dr. Juan Pablo Sarmiento of Florida International University, the academic 
community, private sector, and governments need to work together to share information on risk 
assessment. Data should be able to be accessed by interested parties who are looking to build 
resilient human, digital, and physical infrastructure. In addition, advances made in construction 
and engineering by leading institutions contribute to ensuring repair and reconstruction work is 


																																																																		


6			PwC	Rebuilding	for	Resilience.	Fortifying	infrastructure	to	withstand	disaster.	September	2013.	
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seismic resistant, and that it can withstand severe weather.7 Aris Papadopoulos, CEO of Titan 
America, stated that the best way to effect change in public opinion and public policy is through 
education. Without educating the community, recovery will not be smarter and will not contribute 
to building resilience for future incidents. Mr. Papadopoulos shared that after Hurricane Katrina 
he noticed that lack of public education was evident as the coastline was being rebuilt the same 
way it had been before. No measures were taken in construction to strengthen the infrastructure 
and prepare for future disasters—“people have short memories,” he said.8 


3.1.4 IMPLEMENTATION OPPORTUNITIES 


 Coordinating and integrating research and knowledge-building activities could increase the 
effectiveness of resilience efforts and lead to more opportunities in the development of new 
resilience investments.   


 The Steering Committee should consider creating a research and knowledge building council, 
with representatives from all educational institutions engaged in research and learning 
statewide, with the mission of coordinating and leveraging these assets.  


 The Council could work under the existing Oklahoma State Regents for Higher Education 
Board economic development committee, which has been active in promoting linkages 
between institutions of higher learning and economic development. This group has capacity 
to undertake such an initiative and could work with the Steering Committee to develop 
protocol for inter-institutional collaboration on resilience and resilience education.   


	


3.2 PLANNING 


3.2.1 DESCRIPTION 


Resilience and recovery planning is defined as developing a set of strategies to assist a 
community in becoming more resistant to the effects of an incident, and to be more effective in 
rebuilding after an incident. Pre-incident resilience and recovery planning can also be thought of 
as creating a blueprint for effective reconstruction of the community after a disaster. There are a 
number of activities that communities can engage in to address post-incident recovery. Resilience 
and recovery planning is a shared responsibility between individuals, private businesses and 
industries, and local, state, and federal government.  Prevention, mitigation, or loss reduction 
activities such as relocating critical facilities out of harm’s way, can also help communities 
become more resilient by addressing possible damage before an event occurs.9 


Resilience planning should be integrated with other planning efforts in the community such as 
land use plans and hazard mitigation plans, to leverage efforts, ensure effective response and 
recovery, and avoid duplication of efforts. Key elements of resilience planning should be 


																																																																		


7			Ibid	
8			Ibid	
9			University	of	Oregon	Partnership	for	Disaster	Resilience,	Post‐Disaster	Recovery	Planning	Forum:		How‐To	Guide,	2007,	p.	4	
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included in regional and state planning processes for economic resilience, as part of an economic 
planning initiative or mitigation planning effort.10  Comprehensive resilience planning should also 
have stakeholder engagement including, but not limited to, chambers of commerce, industry 
organizations, and workforce groups.  


When planning, pay close attention to vulnerable populations because they are often affected the 
most. In many societies there can be an unequal distribution of risks, and recovery plans should 
allocate resources where they are most needed to promote economic equity.11 Finally, resilience 
planning should record and report on implementation and status of projects. Flexibility should 
exist to allow for periodic modifications that result from changing circumstances in the 
community, region, or state.  


Planning includes the following sub-factors: 


a. Includes or references local plans for mitigation, preparedness, response, and recovery.  
Current resilience-oriented planning efforts should always be investigated and included as a 
basis for additional planning.  


b. Identifies points of integration with other planning efforts in the community (i.e., land use 
plans, hazard mitigation plans, etc.). Successful resilience efforts build on the foundation of 
existing and prior planning efforts, incorporating resilience into planning efforts as they may 
be updated or recast.  Ideally, resilience would be a cornerstone of any planning effort. 


c. Demonstrates participation in regional or state planning processes for economic resilience, as 
part of a separate economic planning initiative, or as part of mitigation or preparedness 
planning efforts. Resilience planning should encompass all levels from neighborhood to 
community to regional to state.  It should be noted that regional economies do not necessarily 
follow political boundaries. 


d. Exhibits evidence of broad or significant stakeholder engagement (including Chambers of 
Commerce, industry organizations, workforce groups, etc.). Resilience should involve 
stakeholders representing the entire community, including nonprofit and social-service 
organizations.   


e. Provides evidence that vulnerable populations have been adequately engaged and represented 
in plans.  Successful economic resilience planning takes into account those most affected and 
attempts to minimize negative economic consequences by addressing their specific needs.  


f. Tracks the extent to which plans have been implemented or active projects have been 
initiated /completed.  Metrics provide both accountability and recognition for 
accomplishments.  Tracking progress is critical to maintaining momentum. 


	


																																																																		


10			Ibid,	p.	4‐5	
11			Godschalk,	D.	Natural	Hazard	Review.	Urban	Hazard	Mitigation:	Creating	Resilient	Cities.	August	2003:	136‐143.	
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3.2.2 OKLAHOMA APPLICATION 


In Oklahoma, several resilience and recovery planning efforts are underway. According to the 
community and economic development surveys conducted by Oklahoma Business Roundtable 
between May 1-15, 2014, two-thirds (66.6%) of respondents indicated that their community has a 
plan in place to respond to the economic impact of incidents. Also, 96% of the respondents 
indicated that their citizens were prepared for disasters. However, only one-third (33.3%) of 
economic development professionals responding indicated that more than 25% of their 
stakeholders have resilience and/or continuity plans in place and are ready for disasters, even 
though 73.3% said that such efforts were underway.  


This indicates that businesses are not engaged in resilience planning, and that many communities 
are better prepared than businesses to withstand incidents and their effects. There is an 
opportunity to incorporate resilience planning in the economic and business sectors in Oklahoma. 
Complete survey results and analysis can be found in Attachment A. 


Resilience planning should address the physical and social aspects of incidents, since focusing on 
just one will yield a one-sided perspective for recovery. Some of the physical planning steps 
communities may take to build resilience include identifying hazardous areas and moving new 
developments and businesses elsewhere. Building connected, resilient neighborhoods is equally 
important—a city without resilient neighborhoods will be extremely vulnerable to disasters thus 
planning should include both 
aspects. 12 For Oklahoma’s 
economy, resilience planning is 
becoming more important for 
corporate risk management 
executives and senior 
management. A recent article in 
Risk and Insurance magazine 
highlighted the importance of 
planning for corporate 
investment and competitiveness.  
Alex Kaplan, Vice President of 
Global Partnerships for Leading 
Reinsurer Swiss Re, said “It’s 
not just about your own 
resilience but it’s also about the 
community around you.  For 
instance, if you have, say, a 
corporation that’s based in a 
city. They could have state-of-the-art technology and could be insured to the teeth, but the city 
around them ends up collapsing.” Bob Petrilli, Head of North America Corporate solutions for 


																																																																		


12			Godschalk,	D.	Natural	Hazard	Review.	Urban	Hazard	Mitigation:	Creating	Resilient	Cities.	August	2003:	136‐143.	
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Swiss Re added “A corporation can’t really survive and thrive unless it’s in a location that has a 
resiliency plan, and if you’re not talking about that together, then you’re never going to get 
there”, he said. “This public-private partnership type of approach and thought process…is 
critically important.”13 


	


3.2.3 BEST PRACTICES 


The New Orleans Louisiana Unified Master Plan is an example of a best practice in resilience 
planning after a major disaster. This recovery and resilience planning effort was implemented in 
New Orleans following hurricanes Katrina and Rita. Catastrophic effects of the hurricanes forced 
rebuilding of all aspects of society and governing—efforts going beyond repairing infrastructure. 
Katrina exposed many societal and economic gaps, along with pre-existing physical conditions in 
New Orleans that contributed to a daunting recovery agenda.14 After a disjointed start, the state of 
Louisiana stepped in and called for a single comprehensive recovery and resilience plan known as 
the Unified Master Plan, which continues to lead recovery today. Katrina set the stage for 
residents to become citizen leaders, who became fueled with a deep desire to rebuild their home 
and city. There was an unprecedented level of citizen participation in public meetings, 
sophisticated requests by the public on civic issues, and new coalitions that called to end 
government corruption, violent crime, and poor health outcomes. The urgency to fix 
neighborhoods more equitably led to the rise of new community organizations and non-profit 
housing developers. Some of the positive results include a series of new charter schools, a 
network of community-based primary care centers for low-income patients, a more efficient 
criminal justice system, and new ethics reforms to make local government more accountable to 
taxpayers. Some of the hard-hit neighborhoods are being rebuilt with a focus on sustainability.15 


The remaking of New Orleans and the Gulf Coast is inspirational as it shows the power of 
national organizations and building partnerships between state and local leaders. The recovery 
efforts underway in New Orleans and parts of Mississippi were not possible without the input of 
local communities. Local philanthropies and non-profits are championing reforms in education, 
planning, housing, and coastal restoration. National experts provided direct assistance in criminal 
justice reform, economic development, and neighborhood revitalization. Federal agencies have 
been credited for their constructive working relationship with the state and city.16 


This example of recovery and resilience planning succeeding under very difficult circumstances 
serves as evidence of the value and power of collaborative action. The unification of planning 
efforts and building partnerships between non-profit and philanthropic organizations with local, 


																																																																		


13			Kerr,	M.	“Building	Resiliency	in	the	Face	of	Climate	Change”,	Risk	and	Insurance,	June	2014,	p.	26	
14		Liu,	Amy,	“Rebirth	on	the	Bayou—Lessons	from	the	New	Orleans	and	the	Gulf	Coast”,	The	Brookings	Institution,	August	29,	
2011	
15			Ibid,	p.	2	
16			Ibid,	p.	3	
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state, and federal resources resulted in a more economically, physically, and socially resilient 
city. Although the recovery is not complete, progress has been remarkable.17 


Another best practice example was set by Alabama as they suffered through a series of deadly 
tornados in April 2011. Experts shared some of the lessons they learned and recommendations for 
planning for future disasters. Their primary recommendations were: 


1. Plan to increase the number of storm shelters and engage in campaigns that publicize 
their location. After the Alabama tornados, it became evident that there were not enough 
shelters and that people did not know their locations. Though compiling an inventory of 
shelters may not feasible, efforts to identify potential shelters should be implemented. 
Local emergency management agencies should have a list of suitable shelters, as well as 
potential substitutes including public buildings, private businesses, churches and other 
sturdy structures. Authorities should be prepared and able to answer the public with 
information on safe places to go during disasters.18 


2. Offer incentives to add safe rooms to homes and businesses. Safe rooms offer short-term 
refuge for a few people during tornados or hurricanes. They can withstand severe 
weather, even if surrounding structures are destroyed. Financial incentives exist that can 
help with the cost. FEMA offers grants for reimbursement up to 75% of the costs to 
homeowners using disaster assistance funding.19 


3. Establish building codes and statewide fortification standards for construction of new 
homes. Experts agree that homes that are in the center path of E-4 and E-5 tornados 
cannot generally withstand the winds. However, those on the edges might if dramatic 
improvements in safety and construction are implemented. Alabama currently does not 
have a statewide safety standard, but is working to adopt one. Another measure that can 
contribute to resilience is a statewide inspection and compliance process to ensure that 
homes are built to the highest resistance safety standards. This would be very difficult to 
implement because of limited funding, but a pilot project could be launched in some 
locations as a start.20 


4. Work towards power continuity by establishing the Alabama Utility Workgroup for 
Disaster Response, which is to be composed of representatives from water, 
telecommunications, natural gas and electricity providers. Their purpose is to share best 
practices and improve planning and preparedness. 21 


5. Ensuring that there is power is essential, as both businesses and homes are unable to 
function without power. This can be achieved through having emergency standby 
generators in place. After the tornados hit Alabama, people, businesses, and the public 
sector all realized that they needed more generators. One idea was to extend tax 
incentives to businesses that offer services during power outages. Rapid response and 
recovery may be negatively impacted when essential services are lacking. Gas stations 


																																																																		


17			“New	Study	Outlines	Strategies	for	Sustaining	New	Orleans	Region’s	Growth”,	Sundra	Foundation	Press	Release,	2014	
18			PwC	Rebuilding	for	Resilience.	Fortifying	infrastructure	to	withstand	disaster.	September	2013.	
19			Ibid.	
20			Ibid.	
21			Ibid.	
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need to provide fuel, pharmacies provide needed medicines, groceries stores need to 
preserve refrigerated goods, and banks allow people to access funds they need to acquire 
much-needed goods during disasters. 22 


6. Develop ongoing awareness campaigns and communication methods to ensure that the 
community is always prepared. Some of the methods that can be developed include 
educating students about storms and shelters and make it part of their curriculum. Offer 
checklists for emergency tool kits to the population. Encourage people to sign up for 
emergency alerts delivered through text messages and social media.23 


These best practice examples are relevant to Oklahoma because they highlight the specific actions 
communities need to take to minimize damage. Engaging in recovery planning that focuses on 
building resilience in pre-disaster recovery, incorporates recovery strategies before a disaster 
strikes, and mitigates risk to make communities more resistant to disruptive incidents are 
investments that can produce significant returns for communities in Oklahoma.  


3.2.4 IMPLEMENATAION OPPORTUNITIES 


An initiative that is now in the early planning stages may capitalize on those opportunities. The 
University Baptist Church in Shawnee has engaged in a neighborhood relationship rebuilding 
process based on the model created by a foundation in Louisiana called Community Renewal 
International (CRI). An associated group at the University of Oklahoma Center for Terrorism and 
Disaster (OUCTD) has used this model to develop a relational-based framework for resilience 
called Communities Achieving Resilience Together (CART) Toolkit. The CART toolkit and 
CRI’s models include provisions specifically for economic resilience.  


The Shawnee Economic Development Corporation is supportive of this combined effort. The 
intent is to achieve greater connectivity, improve communication, and build trust between 
businesses, the community, and support organizations. This could lead to greater capacity to 
effectively implement community and economic resilience. The Oklahoma Strong Steering 
Committee has adopted community-based economic resilience as a core strategy.  


In order to facilitate and encourage integration of planning efforts for increased effectiveness, the 
Steering Committee may consider establishing a Resilience Planning Consortium. The 
consortium could affiliate with both the Oklahoma chapter of the American Planning Association 
and the Oklahoma Urban Land Institute chapter, and could encourage pilot projects like the 
Shawnee effort. through assistance in obtaining funding and other resources.  The goal would be 
for Oklahoma to be a resilience planning “living laboratory”, producing innovations in resilience 
that could be exported worldwide, bringing positive attention, and revenue, back to the state.  


 


 


																																																																		


22			Ibid.	
23			PwC	Rebuilding	for	Resilience.	Fortifying	infrastructure	to	withstand	disaster.	September	2013.	
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3.3 GOVERNANCE  


3.3.1 DESCRIPTION 


Governance within the context of an economic resilience strategy is considered to be at a higher 
level as it encompasses the processes by which the strategies and subsequent initiatives are 
managed. The concepts of leadership, authority, accountability, transparency and stewardship are 
critical to strategic governance.24  In the realm of public-private partnerships these concepts are 
based around three objectives:25 


 Establish a clear, predictable and legitimate institutional framework supported by 
competent and well-resourced authorities. 


 Ground the selection of strategies in value for money. 
 Use the budgetary process transparently to minimize fiscal risks and ensure the integrity 


of the process. 


In pursuit of those concepts, the governance structure of such a partnership should reflect 
diversity in both geographic terms and in size and economic composition of communities, 
counties, and regions represented. It should also provide representation from the private, non-
profit, and public sectors. The structure would encompass expertise in a majority of the strategies 
and provide opportunities for leadership development and continuous practice of governance 
principles. 


Governance includes the following sub-factors: 


a. Identifies an office or team tasked with responding to economic incident response 
and/or recovery.  Organizational management is critical in minimizing economic 
shocks and speeding the process of assessing economic damage and taking action to 
repair and restore.  


b. Demonstrates integration with other relevant regional, state, and federal economic 
response and recovery entities.  Effective partnerships are essential to meet the 
complex requirements of rebuilding economic capacity after a disruption.  


c. Includes or acknowledges the role of non-profit organizations, volunteer 
organizations, community foundations, and non-traditional lenders to support 
resiliency building and recovery efforts. Leveraging resilience-oriented assets may 
provide new and unexpected opportunities for developing economic capacity. 


d. Includes an assessment of community organizations and their ability to manage and 
contribute to post-disaster recovery programming.   


																																																																		


24			http://www.enterprise‐architecture.info/Images/Documents/mfo‐governance.pdf	
25			http://www.oecd.org/governance/oecdprinciplesforpublicgovernanceofpublic‐privatepartnerships.htm	
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e. Cultivates public-private partnerships to foster mutual support for economic 
development goals.  Resources are available to establish and manage PPPs for more 
effective resilience.  


3.3.2 OKLAHOMA APPLICATION  


The Steering Committee formed to guide development and implementation of this strategic report 
serves as a strong, diverse basis for promulgating long term economic resilience initiatives.  This 
group of interested stakeholders has been working on economic resilience capacity since 
September 2013. The Steering Committee is currently meeting bi-weekly, and discusses plans to 
strengthen the economy, business, economic assets and resources through strategies and outreach. 
The intent is to lead statewide efforts to strengthen economic resilience by utilizing the available 
assets and resources. In addition, the existing public-private partnership arrangements the 
Oklahoma economic development community have employed serve as a strong foundation for 
carrying resilience initiatives forward.  Some examples like the Oklahoma Business Roundtable, 
Greater Oklahoma City Chamber of Commerce, and the regional economic development 
partnerships focus much of their energies on harvesting positive economic growth outcomes 
through deliberate organizational efforts. 


 


3.3.3 BEST PRACTICES  


Advocates note that collaboration between the private and public sectors is invaluable in building 
resilience. Learning from failure is a very expensive, and one way to make progress is by building 
strong relationships before disasters. Working in isolation is not very effective; rather, through 
collaboration redundancies can be avoided while building comprehensive risk resilience across 
economies and societies. Building relationships between the private and public sector can be 
extremely helpful. For instance, in Mississippi, Wal-Mart made efforts to build relationships with 
state emergency managers, which allowed them to bypass some transportation restrictions post-
incident, and enabled them to get necessary equipment to affected areas so Wal-Mart stores could 
open to the public. Existing restrictions, such as weight limits on highways, would have hindered 
the delivery of generators, which were key in the recovery process.26 


In Japan, the Mayor of the city of Sendai, Emiko Okuyama, argues that building relationships 
between the private and public sector is vital for recovery because preparedness and recovery are 
shared responsibilities of the community. She argues that after the earthquake and tsunami of 
March 2011, Japan learned the importance of sharing information between government and the 
private sector. However, Mayor Okuyama noted the importance of self-efficacy as well. In Japan, 
local governments have authority over their infrastructure, which allowed Sendai to engage in 
rapid response and to address the acute needs of the community.27 


																																																																		


26		PwC	Rebuilding	for	Resilience.	Fortifying	infrastructure	to	withstand	disaster.	September	2013.	
27		Ibid.	







OKLAHOMA ECONOMIC RESILIENCE STRATEGIC REPORT AUGUST 2014 


	
16


3.3.4 POTENTIAL ACTIONS 


In today’s world of instant mobile communications, private telecommunication companies play a 
key role. In the U.S., the private sector operates and owns 85% of telecommunication 
infrastructure. Failure to build these relationships could have a negative impact on disaster 
recovery efforts. In order to build strong relationships, trust must be established ahead of time. 
That is why it is important to invest in those efforts before a disaster strikes. A model that may 
contribute to building trust is co-design, or disaster planning that is designed by the private and 
public sector and incorporates their views, interests, and strengths. It is also important to be 
patient and be courageous when investing in building relationships that will likely take a long 
time to develop.28 


Co-designing recovery is an important next step. Yutaka Saito, President and CEO of Hitachi, 
argues that the relationship between private and public sector is symbiotic. They should have a 
collective vision for reconstruction because they complement each other. The public sector tends 
to the needs of the population, while the private sector provides needed resources and skills.29 


The Steering Committee has begun discussing the possible creation of a 501(c)3 to formalize 
their efforts into an organization that can launch initiatives pre and post incident. The Steering 
Committee has also recognized the contributions and vital role that non-profit organizations, such 
as the Red Cross and Tulsa Partners, have had in preparedness and recovery, and are working to 
bring them into the table. Moreover, they hope to partner with other community organizations 
that are contributing to the overall economic recovery and building resilience, namely the 
Volunteer Organizations Active in Disasters (VOAD) that are based in Oklahoma. The Steering 
Committee has already discussed the possibility of pursuing grants to support their efforts from 
sources such as the Rockefeller Foundation’s “100 Resilient Cities” initiative, or the Gates 
Foundation’s rural resilience grant program. 


Pre-Disaster Recovery Planning (PDRP) 


Within the governance activities, there is a need for an initiative that builds recovery capacity to 
be responsive to economic incidents.  Within the resilience spectrum, one of the most critical 
component is pre-disaster planning for post-disaster recovery efforts, known as Pre-Disaster 
Recovery Planning, or PDRP. The PDRP is used by economic development practitioners to 
prioritize economic needs and plan/coordinate with stakeholders prior to disruptive incidents, so 
that in the event they occur, recovery efforts could be more effective. 


A PDRP could operationalize a multi-organizational team of Oklahoma stakeholders whose focus 
is the economic impacts, relief, and subsequent recovery after a major incident.  This becomes a 
practical application of resilience—and in the process build capacity for recovery through 
development and deployment of the Steering Committee members as a well-trained and prepared 
economic recovery team.   


																																																																		


28			PwC	Rebuilding	for	Resilience.	Fortifying	infrastructure	to	withstand	disaster.	September	2013.	
29			Ibid.	
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Within the economic PDRP, nine specific recovery areas should be addressed.  A brief 
description, potential resources for implementation and possible actions are given for each.  The 
nine recovery areas are as follows: 


 


1. Community Planning Capabilities 


Description: There are often many “good ideas” for what the economic recovery should look like.  
If these ideas aren’t deeply integrated in the community planning process they are likely not 
sustainable.  Uncertainty will be pervasive for why will constitute the “new normal.”  This 
uncertainty can be better informed by the planning process. 


Actions:  Actions include conducting an inventory of local recovery plans and building an overall 
framework focused on economic recovery.  The overall plan should be developed with input from 
the Steering Committee through a task force composed of planning, economic development, and 
business leadership.  


2.  Cash Flow Capabilities 


Description:  Because of the likelihood of communication breakdowns, cash on hand is vital. 
Post-Katrina, access to money from local banks was limited if not shut down altogether in the 
Greater New Orleans area. The availability of physical cash to conduct basic business 
transactions post-incident is often the most immediate short-term recovery challenge, and should 
be prepared for.  In addition, catastrophic damage to commercial centers can restrict or even 
eliminate commercial activity.  The lack of commercial activity could provide significant harm to 
businesses not physically impacted by the incident, but their lack of cash flow could be just as 
damaging to the firm. 


Actions: Potential actions to prepare for cash flow challenges would be keeping an updated list of 
local and national Potential Resources programs to tap into when an incident strikes. This list 
would ideally exist in Cloud storage or online as well as on portable hard drives to increase 
accessibility if communications are affected. It would be updated periodically to account for new 
programs or entities and keep the point-person’s contact information current. 


3.  Business Resumption Capabilities 


Description: Resuming normal operations post-disaster will differ by industry, but 
physical/employee losses can be devastating. Business-level risk/opportunity decisions may 
prohibit rebuilding and departure of businesses may cause significant (but highly localized) 
economic impact. However, planning for disasters can increase the chances that a business will 
survive them – often a positive business environment pre-disaster will be an indicator of the 
outcome post-disaster. 


Actions: Potential actions to increase the chance of resuming normal business operations are 
having strong ties to the business community and a direct line of communication to aid. If 
businesses fail after an incident, it will have a ripple effect in the community: loss of jobs, loss of 
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economic growth, loss of variety, loss of activity, loss of community engagement. The above 
agencies should be researched and contacted prior to an incident and there could be an online 
portal for business owners to see options for aid when disaster hits. 


4.  Finance and Insurance Capabilities 


Description:  Availability of capital/credit can be a “make or break” issue for many businesses. 
Disasters introduce risk into the market place, that risk can tighten lending practices. To plan for 
this, businesses should know their options and organizations should be prepared to act quickly-
timing is critical.   


Actions: After a disaster, when businesses may need an advance to recover from losses, there is 
risk of becoming discouraged after looking to usual market lenders for capital. Instead, businesses 
can explore the above options for a more stable solution in times of need. 


5.  Workforce Development Capabilities 


Description:  Workforce dynamics change post-disaster. There can be shifts in surplus of retail 
workers, but a deficit in construction trades. Unemployment caused by the disaster can create 
workforce-retraining opportunities, especially for local workers.  


Actions:  Actions to prepare for an idle workforce would be to have retraining programs poised to 
accept an influx of workers in construction and other disaster recovery industries. Their skills can 
be appropriated to more long-term trades in the community and avoid an increase of 
unemployment. 


6.  Economic Development Capabilities 


Description: Generally, economic development projects are designed to create jobs and promote 
private investment. If still relevant post-disaster, those projects should be accelerated. Economic 
development initiatives should focus on not just replacing what was lost but on being 
“entrepreneurial” with the disaster. It should ask the community, what are our opportunities for 
rebuilding better than before? 


Actions: Potential actions to take are to enable communities’ economic development 
organizations and task them with creating innovative possibilities pre-disaster. They should take 
into account local resources and strengths along with the communities’ weaker points. Once the 
need for rebuilding arises, there will be an arsenal of data and ideas to draw on moving forward.  


7.  Small Business Capabilities 


Description:  Small businesses are disproportionately impacted by disasters (approx. 40% of all 
small businesses impacted by disasters fail within 2 years). Insufficient capital access, cash flow, 
and business management skills are common vulnerabilities. 


Actions: Actions that would increase the potential for small businesses to survive disaster 
include: ensuring all businesses have a contingency plan in place for their physical assets and 
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staff; creating an online portal for easy access to aid and Potential Resources; and having staff in 
place to run a marketing campaign that will involve small business owners in government aid. 


 


8.  Marketing and Communications Capabilities 


Description: Disaster-impacted markets tend to have more uncertainty and attraction issues – 
branding and regionalized business attraction can become an anchor recovery tactic. Open, 
frequent, and meaningful communication with business community throughout response and 
recovery will improve business “up-time” and their likelihood to stay. 


Actions: It is critical for the state’s recovery to show they can bounce back after a disaster and 
highlight what it has to offer. A sub-committee should be designated with securing a marketing 
company ahead of time to work on image and branding, and then to release a targeted marketing 
campaign after a disaster. 


9.  Assessment and Evaluation Capabilities 


Description: Communities may lack the technical expertise to conduct economic or demographic 
analyses to assess the impact of the disaster on their local economy. 


Actions: Potential actions to prepare for assessment and evaluation include forming a record-
keeping and data collection sub-committee of the Steering Committee. The sub-committee will 
keep track of national surveys and collect data on the local level as well. Afterward, even if there 
aren’t already capable analysts on the team, the data will be available for an outside consultant to 
make recommendations. 


Providing for recovery actions prior to the pressures and chaos of a disaster may greatly enhance 
Oklahoma’s ability to provide effective, efficient economic recovery.  Creating pre-planned 
actions to address each of the nine major recovery areas should increase economic capacity and 
solidify the state’s reputation for resilience in a very palpable way.  


3.4 FINANCING 


3.4.1 DESCRIPTION 


Financing is a broad area that covers many facets of disaster resilience, response, and recovery.  
From the onset of disruptive incident financial resources are essential to complete recovery. At 
each stage there are acute needs:  


 Pre-incident economic mitigation and resilience planning needs to be incentivized via tax 
breaks, low cost financing, and credits toward saving public expenditures. These 
incentives may apply to both the public and private sectors, and encompass a wide array 
of formats.   


 During the incident, rapid access and availability of resources is critical for vital public 
and private sector services. 
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 In post-incident recovery it is critical to have funding for small businesses, as they are the 
most vulnerable. In addition, promoting and educating businesses and com on how to 
secure adequate financing, the right types and amounts of insurance and basic risk 
management strategies are all critical elements for businesses to withstand incidents.   


Financing includes the following sub-factors: 


a. Identifies resources to incentivize economic disaster mitigation planning and 
preparedness.  Co-investment is critical to entice stakeholders to realize the value of 
implementing economic resilience.  


b. Identifies resources for economic disaster response and recovery for public and 
private sector services.  Developments of public-private partnerships have been 
utilized worldwide as an effective use of resources for preparedness and recovery.  


c. Identifies local funding or grant-making mechanisms for post-disaster small business 
financing and financial program management.  Small businesses often have acute 
financial issues after disasters; these mechanisms may make the difference between 
their success or failure.  


d. Maintains a program to promote adequate private insurance coverage for local 
businesses. Many businesses still do not consider insurance, such as business 
interruption policies that may be invaluable to their ability to continue operating.  


e. Identifies processes and/or capabilities for securing a grant to finance resilience 
initiatives.  Public and private resources are available for resilience, but must be 
identified and pursued through concerted, unified efforts. 


3.4.2 OKLAHOMA APPLICATION 


Oklahoma has capacity for small business financing, which includes several programs supported 
by the Oklahoma Department of Commerce (ODOC). These programs can be utilized to assist 
businesses in recovery by strengthening them through expansion, adoption of new facilities, 
equipment, or processes. The Innovation to Entrepreneurship (i2E) funds provides funding and 
fund management assistance through a variety of programs. Both the ODOC and i2E programs 
are designed to assist businesses in growth, diversification, and becoming more resilient. 
Information about the programs is available on the Oklahoma Department of Commerce website 
at http://okcommerce.gov/new-and-existing-business/tools-and-assistance-for-existing-
businesses/financing-resources/  


3.4.3 BEST PRACTICES 


The use of incentives for mitigation and resilience planning has been primarily borne by the 
public sector, which has been provided by the Department of Homeland Security through Federal 
Emergency Management Agency hazard mitigation grant programs and Department of Housing 
and Urban Development Community Development Block Grant (CDBG) funding. For example, 
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CDBG funds were repurposed to support the Louisiana Speaks multi-parish comprehensive 
recovery planning process.30 Unused portions of those funds were transferred into the Louisiana 
Economic Development Community Development Division, which launched the Louisiana 
Development Ready Communities program to build development capacity in Louisiana 
parishes.31 Both efforts were supported by private sector interests and foundations.   


The National Association of Development Organizations (NADO) has developed a video 
presentation and free downloadable workbook on financial preparedness for communities and 
counties, which includes the use of specialized financial risk management tools. These are 
available at http://www.nado.org/financial-resiliency-in-the-face-of-disasters-webinar-now-
available-for-download/. 


For small businesses there are a variety of federal and state government resources available.  At 
the federal level, SBA disaster loans, CDBG-funded revolving loan funds, and targeted 
investment programs such as New Markets Tax Credits and Community Development Financial 
Institution funds may be available. At the state level, revolving loan funds, investment funds, and 
significant tax credit programs for new investment and job creation that may include provisions 
for disaster recovery may be available.32  These financial incentives could help businesses recover 
faster if presented as an incentive to rebuild. A compilation of case studies on small business 
financing for recovery has been published by the International Economic Development Council 
(IEDC), which provides financial support from the Economic Development Administration 
(EDA). The case study summaries are available at http://restoreyoureconomy.org/case-studies-
small-business-finance-following-disaster/  


IEDC, with support from the EDA, offers a comprehensive guide to community financing for 
recovery post-incident that provides guidance and information on financial assistance available to 
communities.  The guide is available at 
http://www.iedconline.org/clientuploads/Downloads/IEDC_Minimizing_Roadblocks.pdf.  


Disasters can have a significant impact on a community’s finances. The economic wellbeing of a 
community depends on preparation pre-incident, timely response and deployment of resources, 
and repair of vital infrastructure and restoration of services. The health of the community and 
business finances is critical to resilience and recovery. The most critical component of a cities’ 
financial health is the ability of its businesses to produce revenue and pay taxes. Subsequently, 
businesses must have confidence in the ability of the communities they are located in to provide 
basic services at a reasonable cost. Addressing both business and community financial resilience 
in recovery is a vitally important strategy. 


Disasters can have a significant impact on a community’s finances. The economic wellbeing of a 
community depends on preparation pre-incident, timely response and deployment of resources, 
and repair of vital infrastructure and restoration of services. Best practices in community finance 


																																																																		


30			http://www.louisianaspeaks‐parishplans.org/PlanningProcess_LouisianaSpeaks.cfm	
31			https://opportunitylouisiana.com/page/louisiana‐development‐ready‐communities‐program	
32			http://www.governing.com/topics/transportation‐infrastructure/gov‐cities‐that‐used‐disasters‐to‐revitalize‐their‐
futures.html	
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have been identified and may be considered by Oklahoma’s communities. To strengthen financial 
resilience, the Oklahoma Strong Steering Committee may consider: 


 Developing a set of financial incentives to encourage investment in resilience.  


 Supporting financial incentives geared specifically for economic resilience and recovery. 


 Undertaking an educational program for community and county officials on the latest 
tools for financial risk management and recovery, which may be conducted in 
partnership with the Oklahoma Insurance Department.   


3.4.4 IMPLEMENTATION OPPORTUNITIES 


Best practices in community finance have been identified and may be considered by Oklahoma’s 
communities. To strengthen financial resilience, the Oklahoma Strong Steering Committee may 
consider: 


 Developing a set of financial incentives to encourage investment in resilience.  
 Supporting financial incentives geared specifically for economic resilience and recovery. 
 Undertaking an educational program for community and county officials on the latest 


tools for financial risk management and recovery, which may be conducted in   


The Steering Committee may consider forming a Resilience Financing Task Force to evaluate 
Oklahoma’s existing financing programs in light of the specific needs for recovery of both 
businesses and communities after disasters. Examining how current financing programs fit within 
the context of both disaster resilience and recovery financial needs may be provide significant 
information on how to best meet needs of businesses in Oklahoma both pre and post-incident and 
again place Oklahoma in a position of being a best practices state in resilience efforts. 


 


3.5 INFRASTRUCTURE 


3.5.1 DESCRIPTION 


Infrastructure issues are generally most evident in incident response and recovery. In particular, 
damage from incidents can cause both community and economic dysfunction if essential elements 
such as power, water and sewage, and transportation infrastructure are damaged. Those issues 
require immediate attention, especially when preparedness and mitigation planning is weak. Lack 
of effective planning for maintaining, adopting mitigating measures, and upgrading critical 
infrastructures may have a profound negative impact on businesses.33 


																																																																		


33			Chang,	Stephanie	E.	“Infrastructure	Resilience	to	Disasters”,	The	Bridge,	NAE,	Winter	2009,	p.	37				
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When strong relationships between critical infrastructure organizations such as water systems, 
electricity providers, and economic development organizations exist, the positive impact can also 
be significant in recovery efforts. Failure to build communication channels between organizations 
may lead to poor distribution of vital information for restoration, and impact understanding of 
priorities post-incident. 34 


Provision of power and secure communication channels are important for response and recovery 
functions. The provision of alternative sources of energy and services may allow businesses and 
employees to restore functions and return to normalcy rapidly. Recovery efforts may be improved 
through systems such as electric generators; many of these measures may be relatively 
inexpensive and can help minimize recovery spending. Logistics are also critical for restoration of 
economic activity including adequate storage, transportation, and distribution of goods, access to 
raw materials, and the ability of workers to return to their jobs. Roads, waterways, airports, and 
railroads should all be considered a priority and their restoration essential to recovery.   


Infrastructure includes the following sub-factors: 


a. Includes a plan for maintaining/upgrading critical infrastructure and the resulting 
impact on the business community.  This includes communications infrastructure. 


b. Identifies interface between critical infrastructure organizations (e.g., water boards, 
departments of streets and drainage) and economic development organization. 


c. Provides alternatives or backups for loss of infrastructure during a hazard event. 
Generators may provide electricity to a specific business, but all infrastructure 
necessary for continued operations (water, transportation) must be considered. 


d. Contains a strategy or plan for rapid return of utilities following a disaster.  Creating 
partnerships with utility providers is critical to leverage restoration efforts. 


e. Includes a strategy for alternate transportation routes and logistics for economic 
activity. Develops comprehensive, scenario-based planning for both in-bound and 
out-bound transport of goods and people utilizing public and private resources. 


3.5.2 OKLAHOMA APPLICATION 


The 2013 Report Card for Oklahoma’s Infrastructure was the first report ever created by the 
Oklahoma Section of the American Society of Civil Engineers (ASCE), and it concluded that 
Oklahoma’s infrastructure needs immediate attention. The report card is meant to assess the 
overall performance of infrastructure. An expert team of more than twenty civil engineers 
researched the major components of Oklahoma’s infrastructure for more than 18 months to arrive 
at the report card’s grades. The purpose is for the public to understand how their state’s 
infrastructure is functioning and how it is being maintained. While aviation and rail scored above 
the national average; dams, levees, and bridges scored lowest of the nine infrastructure categories. 
They are critical to prevent severe flood damage and disruption. Dams, levees, bridges and roads 


																																																																		


34			Ibid,	p.	38	
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all received the lowest score of a D. The oversight of Oklahoma’s 848 dams is the responsibility 
of five full-time staff, and although 95% of dams have an Emergency Action Plan, Oklahoma 
has 364 “high hazard” dams.35 


Structural integrity is especially important in Oklahoma, to protect against common flooding, 
hail, and ice storms; not just tornados. The University of Oklahoma’s work with Architecture for 
Humanity, a foundation sponsored by the American Institute of Architects and Cargill 
Corporation, promises to provide more resilient structures at an affordable cost. Oklahoma-based 
electric providers are also searching for more resilient transmission systems and techniques for 
rapid recovery.  


3.5.3 BEST PRACTICES 


Due to their essential nature, pre-incident planning and mitigation measures for infrastructure are 
most essential and effective.36 For instance, after Hurricane Katrina several hospitals were left 
without power, water, sewage system, or communication capability thus putting the patients’ life 
at risk and compromising the quality of services. A modern hospital building without these 
resources ceases to be a hospital—it’s just a building.37 Taking steps towards preparedness may 
enable basic functions and allow hospitals and other essential providers to continue working.  


There is also a critical need to map infrastructure systems, understand intersystem dependencies, 
and consider the implications associated with losing function in one or more systems. For 
example, if an electric power system loses a substation, the implications of that substation loss 
may affect or disrupt other infrastructure functions. It may even affect service to a critical pump 
in the water system, a critical lift station in the sewer system, or a critical cellular 
communications system component. These interdependencies should be mapped as part of a 
comprehensive infrastructure resilience plan.38 


 
Japan has been known for their resilient buildings and investment in infrastructure that is disaster 
resistant. In March 2011 everything was put to the test. Sendai Mayor Okuyama shares some of 
the steps that Japan has taken to build resilient and flexible infrastructure that can withstand 
disasters and maintain constant flow of services, which is essential to overall disaster risk 
resilience. After the 1978 earthquake Japan understood that “when it comes to disaster 
management you only get back what you put in.” Thus, investing in resilient infrastructure is a 
priority to the Japanese. After the 2011 east coast earthquake and tsunami, many of Japan’s 
bridges and reinforced shoreline held up. In fact, the seawall facilities acted as a barrier against 
the intensity and speed of the tsunami. Even though the damages are expensive, they were far less 
than what they would have been if the tsunami had hit elsewhere.39  Since 1978, Japan has 


																																																																		


35			http://www.infrastructurereportcard.org/oklahoma/oklahoma‐overview/	
36			http://www.pwc.com/en_GX/gx/capital‐projects‐infrastructure/disaster‐resilience/assets/pdf/interview‐frederick‐
krimgold.pdf	
37			Ibid.	
38			Ibid.	
39		http://www.pwc.com/en_GX/gx/capital‐projects‐infrastructure/disaster‐resilience/assets/pdf/interview‐frederick‐
krimgold.pdf	
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replaced old pipes for natural gas and water with highly elastic ones, which don’t break, but bend 
and stay intact, after being hit by an earthquake. In addition, the pipes are segmented, making 
repairs much easier. After the earthquake and tsunami hit Japan, the port in Sendai was 
completely destroyed but they were able to process the natural gas and deliver it to residents as a 
result of the elastic pipes that had been put in place. Other measures extend nationally, for 
instance the bullet trains in Japan are programmed to automatically decelerate before an 
earthquake hits to avoid derailment.40 


Some infrastructure plans for the future include elevated roads and special tsunami evacuation 
roadways and facilities. New restrictions on housing locations were imposed and attention is now 
being focused on telecommunications, as disaster recovery is less effective without 
communication and information. As part of their efforts, residents are asked to keep a week’s 
reserve of food, medicine, and water in the event that there is a disaster. Lastly, in Japan 
maintenance cycles on infrastructure occur every 30 to 50 years based on their average life 
cycles.41 


 


3.5.4 POTENTIAL ACTIONS 
 
The Oklahoma Strong Steering Committee may elect to create an infrastructure task force to 
investigate the extent to which infrastructure resilience and mitigation planning has been 
developed, and whether interdependencies have been accounted for in communities and counties 
of Oklahoma. For example, in the Philippines, the Seal of Disaster Preparedness (SDP) 
Infrastructure Audit 42 was developed to gauge the condition and soundness of infrastructure 
projects, assets, and evaluate them for resistance to an unforeseen event. From the audit, 
recommendations were made to strengthen hard assets and implement mitigation. The task force 
could help facilitate a statewide infrastructure resilience audit to assist the state in prioritizing 
infrastructure investments, and advise the state on innovations in public-private partnerships for 
infrastructure investments. 


	


3.6 PROCUREMENT AND LOCAL SOURCING 


3.6.1 DESCRIPTION 


The economic “recovery bounce” created through recovery expenditures as a result of disasters, is 
well documented. Douglas Dacy and Howard Kunreuther’s book The Economics of Natural 
Disasters, published in 1969, was a case study of the Alaskan earthquake of 1964. It found that 


																																																																		


40		Ibid.		
41		Ibid.	
42		http://www.dilgcar.com/index.php/programs/programs‐projects‐2013/environment‐protective‐disaster‐resilient‐
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the money that rushed into the state in the form of generous government loans and grants for 
rebuilding the Alaskan economy after the quake meant that many Alaskans were better off post-
incident than before.43 Subsequent analyses have verified that occasionally the inflow of federal 
dollars combined with expenditures on homes, businesses, and community services all contribute 
to temporary economic growth.   


However, a critical factor in determining economic capacity and resilience is the amount of 
inflow dollars that remain in the community. Procurement strategies may equip local businesses 
with the knowledge and tools necessary to secure both public and private business and capitalize 
on procurement opportunities. This element requires a strategy to work directly with emergency 
management and recovery organizations to identify local procurement opportunities following an 
incident. A strategy should also encourage local business training in the procurement process in 
order to register as approved vendors in the local, state, and federal levels. An important 
component of a procurement strategy is promotion. There is value to having businesses trained, 
registered, and ready to provide services in the aftermath of an incident for recovery. Creating 
awareness on the value of procuring goods and services from local businesses by both public and 
private entities in the recovery and rebuilding process is important. Procurement Strategies 
include the following sub-factors: 


a. Includes a strategy for working with emergency management and recovery 
organizations to identify local procurement opportunities following disasters. 


b. Has a strategy for encouraging procurement training for local businesses and 
encouraging local businesses to register as approved vendors for local, state and 
federal procurement processes. 


c. Has preliminary marketing plan for promoting local businesses during a recovery. 
d. Has a strategy for maintaining supply chain access for local businesses following 


disasters. This may be implemented via increasing the capacity/capability of local 
suppliers. 


 
 
 


3.6.2 OKLAHOMA APPLICATION 
 
The Oklahoma Bid Assistance Network (OBAN) provides marketing and technical assistance to 
Oklahoma businesses interested in selling products and services to local, state, and federal 
governments, and other highly structured markets. The primary purpose of OBAN is to create 
jobs and expand the economy in Oklahoma by providing specific valuable resources to Oklahoma 
businesses. Sixteen participating Career Tech schools deliver OBAN services at locations 
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throughout Oklahoma. The program is administered by the Oklahoma Department of Career and 
Technology Education.44 
 
OBAN, which serves as a Procurement Technical Assistance Center (PTAC), is funded in part 
through a cooperative agreement from the Department of Defense (DOD) and a program that is 
administered by the Defense Logistics Agency (DLA). OBAN provides daily computerized 
opportunity match reports, personal consulting in marketing and contracting, proposal review 
services, competitive intelligence, help in sourcing training, data and other resources.45 In today’s 
globalized economy safe locations may be affected by disasters that take place elsewhere. 
Damage to transportation networks or to neighborhoods where workers live disrupts business and 
imposes additional costs.46 Procurement strategies should also address supply chain access for 
local businesses. The mapping of supply chains and hardening them against disruption has 
become an important component of overall disaster resilience.  
 
A supply chain analysis of central Oklahoma was conducted in April 2014 by Hickory Ground 
Solutions, LLC of Heathsville, Virginia for the SBA under contract number SBAHQ-13-C-0020. 
The analysis showed that central Oklahoma has significant strengths in a number of areas 
including abundant natural resources, workforce training via technical centers, a robust 
manufacturing base, and strategic location. However, weaknesses were identified in shortage of 
labor caused by high demand of the resource extraction and production industry. This shortage 
was particularly acute in the middle-management ranks, where many workers left for lower 
skilled, but higher paying positions, in the extraction and production industry.   
 
Through mapping the supply chain, the central Oklahoma region can perform second-order 
disruption mitigation. Traditional support post-incident has been on restoring core operations and 
repairing damage. Using a supply chain map may add another dimension to recovery by assessing 
firms that have been affected by disruptions up and down the supply chain from an impacted 
business. The ability to plan and support resilience for both large and small firms may reduce the 
instance of long-term business disruption and failure. The report also makes recommendations to 
improve the manufacturing competitiveness of the region, including transportation, workforce, 
and business matchmaking events.  
 


3.6.3 BEST PRACTICES 


Akihiro Ohta, Japan’s Minister of Land, Infrastructure, Transportation and Tourism advocates for 
public and private sector cooperatives including public-private partnerships (PPPs) and private 
finance initiatives (PFIs). These incentives were popular in the UK and Australia in the 1990s and 
were soon introduced to Japan. PFI’s are a particular form of financing that enables the public 
sector to own infrastructure that is maintained by the private sector. Nowadays, PFI’s represent a 
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form of infrastructure procurement that offers alternative financing options, specialized expertise, 
and risk transfer to the private sector. They usually succeed when both parties benefit from the 
deals. The benefit of the PFI’s is that both parties become stakeholders, which is important in 
incentivizing businesses as it’s in their best interest to make this type of investment. Once again, 
the importance of being aware that preparedness and recovery are a shared responsibility is 
evident.47 


The advent of PPPs in disaster recovery is a significant new component of the procurement and 
local sourcing factor. PPPs serve to bridge the knowledge base of the public sector in disaster 
resilience and recovery with the market-oriented innovation and speed of the private sector. PPPs 
manifest themselves in many ways, from utilizing private billboard companies to relay critical 
messages to brewers shifting production from beer to water for relief efforts.  To succeed, certain 
principles for PPPs are critical. The acronym PADRES sums up those principles: 


 Publicly Accessible: Publicly accessible means that the contacts, leadership, skills and 
capabilities of the collaborative partnership are recognized, available and accessible by 
the general public.  This ensures that before, during and after an incident, the general 
public has trust and confidence in the partnership to provide meaningful service in 
support of protecting life and property.  


 Dedicated: Successful partnerships have identified a full-time liaison or other 
organizational structure to staff and manage the public-private partnership, and 
implement the partnership’s strategic plan.  


 Resourced: Resourced partnerships have funding, facilities, tools, and staffing available 
to support partnership efforts.  


 Engaged: There should be active support, participation, and two-way communication by 
public and private sector leadership and members in a successful partnership.  The 
partnership trains, exercises, prepare, respond, recover and mitigates actively.  


 Sustainable: Sustainable partnerships are supported by strategic plans, funds, and 
resources necessary for long-term viability. Activity takes place year-round, and 
throughout the emergency management cycle. 


3.6.4 IMPLEMENTATION OPPORTUNITIES  


The Steering Committee should form a procurement and supply chain Public-Private Partnership 
Council, to work in partnership with OBAN to provide education and information for Oklahoma 
businesses to pursue contract opportunities in incident response and recovery. The partnership 
could also promote the value of utilizing local businesses to both public and private sectors. A 
study by Turnaround Economics 2010, an initiative of the CNBC business news network, found 
that locally-owned businesses kept 37% more of their revenues in the local economy than those 
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owned elsewhere. Educating recovery decision makers on expenditure issues may result in more 
consideration for local business procurement.    


	


3.7 BUSINESS CONTINUITY AND RISK MANAGEMENT 


3.7.1 DESCRIPTION 


The goal of risk management is to achieve business continuity and reduce costs associated with 
recovery through investment in preparedness measures. By doing so, businesses can mitigate 
damage and manage disruptions more effectively. All businesses are different and vary in size 
and risk exposure. Continuity plans should address the different needs of businesses. 48 
Stakeholders recognize the importance of investing in this particular area and are moving this 
agenda forward. Reports from previous incidents show that there are benefits associated with 
investing in preparedness to reduce costs and to return to normalcy rapidly to avoid long-term 
business disruption and achieve recovery. This cannot be possible without effectively managing 
risk. Business Continuity and Risk Management includes the following sub-factors: 


a. Has a program in place promoting/assisting local businesses in preparing business continuity 
plans. 


b. Has a program in place promoting good record keeping in order to access business recovery 
resources. 


c. Has a program in place promoting generators and other private forms of energy and water 
access. 


d. Has plan for providing short-term space for affected businesses. This may include pre-
disaster agreements for businesses to share space, market jointly, and in some cases, share 
manufacturing or service provision capacity. 


e. Has plan in place to relax or streamline permitting and zoning bylaws to encourage quick 
return of businesses. 


f. Has a program in place promoting appropriate promulgation of hazard mitigation and 
commercial insurance coverage.  Resources are available to assist businesses in 
understanding and accessing these resources for business continuity.  


g. Demonstrates a connection to mitigation planning or emergency management preparedness 
planning efforts (e.g., county hazard mitigation plan, flood insurance organizations, etc.) to 
inform business owners of risks and recommended steps to mitigate those risks. 


3.7.2 OKLAHOMA APPLICATION 


Citizens of Oklahoma are thought to be in a constant state of awareness and are always prepared 
as inclement weather presents constant threats. Many Oklahomans tend to have plans in place for 
weather related crisis; however, fewer than 30% of businesses in central Oklahoma report having 
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continuity plans in place.49 The tornados and storms of May 2013 led to an increase in attention 
placed on developing and adopting contingency plans to have a more structured path towards 
preparedness and recovery. Business owners need to realize that having a contingency plan in 
place will allow them to have a timely, cost effective, and organized response and recovery.  


3.7.3 BEST PRACTICES 


Bob Parker, the Mayor of Christchurch, New Zealand shared lessons learned from the 
earthquakes in 2011. Parker is a huge advocate for preparation and says that economic recovery is 
a collective affair that requires community engagement. In order to do the right thing and shape 
the cities to be resilient, the community needs to be involved in shaping the city they want. Parker 
believes that investing in infrastructure is imperative for recovery, but that investing in soft 
infrastructure such as social, cultural, and educational competencies is equally important. Human 
resilience can be nurtured through training and education. The reason why building human 
resilience is so important is that rebuilding the infrastructure without investing in economic 
recovery is not sustainable.50 


After disasters it is usually the small businesses that are most vulnerable because they lack the 
resources to recover and are notorious for not having continuity plans in place. Some programs 
that have help small businesses bounce back after disasters include: 


1. Vermont Farm Fund: a revolving loan fund created by Pete Johnson and the Center for an 
Agricultural Economy (CAE) provides interest-free emergency loans to farmers whose 
season ended prematurely after Hurricane Irene swept and flooded many farms in 
Vermont in August 2011. The loans ranged from $5,000-10,000 in average to help 
farmers start their businesses. The Vermont Farm Fund had initial funds provided by Mr. 
Johnson and CAE, and later opened for donations from individuals and organizations.51 


2. Business Flood Recovery Fund: Minnesota experienced severe flooding in 2012. The 
affected areas were not in a flood-prone area so businesses did not have the appropriate 
insurance. The Northland Foundation conducted outreach and established the Business 
Flood Recovery Fund that raised over $300,000 in six weeks. The recovery funds were 
provided as grants to the most affected counties and surrounding rural areas. Grants 
ranged from up to $5,000 and some $10,000 for businesses that sustained severe damage. 
The application process was kept very simple.52 


3. The Tornado Business Relief Fund: after the EF-5 tornado hit Moore County in May 
2013 a website was set up by the Greater Oklahoma City Chamber so businesses could 
post their needs. Businesses that were not affected could also post what they had 
available to help those in need. The site was poorly managed at first but was eventually 
formalized to match businesses in need with those who had something to offer. 


																																																																		


49			Greater	Oklahoma	Chamber	of	Commerce	Post‐Disaster	Business	Survey,	May	2013,	p.	4.	
50			Ibid.	
51			International	Economic	Development	Council.	Case	Studies	in	Small	Business	Finance	Following	a	Disaster.	January	2014.	
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Moreover, chambers across Oklahoma worked together and created this relief fund. 
Applications were kept simple and grants of up to $2,500 were made available to 
businesses in need.53 


4. Operation Disaster Resiliency: In 2013, the U.S EDA announced an $879,000 grant to the 
Pennsylvania Small Business Development Centers to address business disruption after 
Hurricane Irene and Tropical Storm Lee ravaged Pennsylvania. This program sought to 
educate small businesses on continuity plans to prepare for the future. They learned that 
many businesses did not have backup for business information and assisted with 
developing plans to use technology. Business owners received free consulting services to 
help them in planning and to become more resilient after disasters.54 


5. Small Business Disaster Relief Fund: After Hurricane Katrina made landfall in Louisiana 
in 2005, the Louisiana Association of Business and Industry partnered with the Baton 
Rouge Area Foundation to create the Small Business Disaster Relief Fund. The fund 
provided gap financing for small businesses. The organization was structured like a 
501(c)3 meaning that contributions were tax deductible. The applications were easy to 
complete and could be downloaded. A screening committee was set up to review the 
applications and recommend grant amounts.55 


3.7.4 IMPLEMENTATION OPPORTUNITIES 


There are more aspiring initiatives than initiatives that have been actualized for business 
continuity. Thus far, it has been determined that businesses in Oklahoma are lacking in 
preparedness for incidents. Most business, regardless of their size, have not developed and 
implemented business continuity plans. This is one area that needs to be addressed; first, by 
creating awareness; and second, by implementation. Businesses need to be educated on the risks 
associated with incidents and on how failure to take preemptive measures can lead to unbudgeted 
disasters from which they may not recover. Efforts in awareness are led by key stakeholders, such 
as insurance companies. Some are providing training on the steps necessary to develop and 
execute continuity plans. This is an area where substantial opportunity for growth in economic 
resilience exists.  


In response to the disasters of May 2013, the Oklahoma Small Business Development Center 
(OKSBDC) has taken a leading role in small business continuity planning. The efforts of the 
OKSBDC are part of the national initiative from America’s SBDC supporting better preparedness 
for disasters through both business continuity planning and community resilience. In response 
OKSBDC engaged a full-time consultant to implement its Ready Now Business Survival 
Planning program, developed by OKSBDC to assist small businesses in developing business 
continuity capacity. OKSBDC is integrating business emergency preparedness into its overall 
business counseling strategy as well as working to develop partnerships statewide to increase 
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program implementation. OKSBDC partners with the American Red Cross to provide business 
leaders with the ability to review their current continuity status by taking the Ready Rating online 
pre-test before implementing Ready Now! training. Ready Now! includes:  


1. Training on the elements of a written Business Survival Plan 
2. Completion of the plan with a trained OKSBDC counselor 
3. On-site assessment to verify that the components of the plan are in place ready for 


implementation 


The comprehensive effort of OKSBDC may be useful in leveraging another strategic initiatives, 
the Business Emergency and Communications Optimization Network (BEACON). These 
programs are part of an overall community resilience effort including OKSBDC’s promoting of 
FEMA’s Community Emergency Response Team (CERT) program as a way to build community 
resilience capacity.  


The Steering Committee should support both of these efforts, and adapt OKSBDC’s Ready Now! 
as a fifth initiative so that it may receive the same level of support as BEACON in assisting 
businesses continuity and resilience efforts.  


This comprehensive effort may be useful in leveraging another strategic initiative, the Business 
Emergency and Communications Optimization Network (BEACON), and the community-based 
resilience effort may also provide opportunities to leverage OKSBDC and Ready Now! as a part 
of an overall community resilience effort. OKSBDC has engaged a full-time consultant to 
implement the program, and promotes the Federal Emergency Management Agency Community 
Emergency Response Team (CERT) program, which can also leverage community resilience. 
The OKSBDC has taken a leading role in small business continuity planning. The Steering 
Committee expressed support for both of these efforts, and could adapt OKSBDC and the Red 
Cross’ Ready Now! as a fifth initiative so that it may receive the same level of support as 
BEACON in assisting businesses continuity and resilience efforts.   


	


3.8 WORKFORCE SUPPORT 


3.8.1 DESCRIPTION 


In economic development, workforce is the single most important factor in corporate investment 
decision process.56 Numerous articles cite the struggle of companies to find qualified workers, 
though demographic shifts may exaggerate the problem substantially.57 In economic resilience, 
response, and recovery it is also a critical deciding factor in the success of the economic sector. 
Supporting a skilled and competent workforce is an essential element of economic capacity and 
diversification efforts. First, identifying programs for a more flexible and adaptable workforce 
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should be implemented. Workforce support identifies placement services that may fill labor gaps 
and match qualified individuals with available jobs, thus reducing unemployment during sudden 
shifts in supply and demand. Workforce resilience also involves personal financial literacy. This 
includes educational programs to achieve financial stability such as encouraging savings, which 
would lessen economic shocks resulting from incidents. Workforce assistance and community 
resilience intersect at the point of individual disaster preparedness and planning for households 
and identifying workforce sectors that are most vulnerable to displacement from disruptive 
events. 


Analysis of commuting patterns and recognition of the dependency level a business has on its 
workforce, that may primarily commute from outside the community, can reveal a need for 
transportation strategies. On the other hand, there may be populations dependent on employment 
outside the community. These analyses can provide insight into vulnerabilities posed by 
transportation and other critical infrastructure outages thus contributing to resilience planning by 
prioritizing economic needs and mitigating impacts. Workforce Support includes the following 
sub-factors: 


a. Identifies programs for workforce education and skills training for a more flexible 
and adaptable workforce. Programs are available to train workforce in responding to 
disaster situations. 


b. Identifies placement services to fill labor gaps and reduce unemployment for sudden 
shifts in supply and demand.  Ability to move from normal employment to skill needs 
specific to recovery may help reduce local unemployment and minimize economic 
leakage in recovery.   


c. Promotes personal financial literacy, Individual Development Accounts, or other 
programs to encourage savings and other practices for precarious workforce 
members.  The ability to financially withstand disruptive events can lead to a more 
stable, anchored workforce in the aftermath of an incident.  


d. Promotes disaster preparedness and planning for households and individuals.  
e. Identifies the workforce sectors that are most vulnerable to displacement from 


various types of economic disruption.  Providing assistance to minimize displacement 
should be viewed as an investment in workforce stability. 


f. Discusses commuting patterns and identifies the extent to which the local economy is 
dependent on a workforce that resides outside the community.  This knowledge can 
be invaluable when disaster prevents workers from following normal commuting 
patterns. 


g. Discusses the extent to which the local workforce is dependent on jobs outside of the 
community.  The inverse, in which local workers cannot follow traditional 
commuting routes to work, is critical to address before their livelihoods are at risk. 


h. Accounts for the vulnerabilities posed to the workforce by transportation, schools and 
other critical infrastructure outages.  Many factors contribute to the inability of many 
workers to return to employment; all should be considered and addressed. 
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i. Has a strategy for the retention of local workers and training workers to fill skills 
gaps (e.g., construction workers) that may be created following a natural disaster or 
other economic disruption.   


j. Has a program in place to educate employers on public and private resources 
available to support workforce preparedness and post-disaster assistance. 


k. Identifies a mechanism to utilize job centers and similar organizations for surge 
hiring needs.  Workers negatively affected by disaster may find temporary 
employment and maintain some level of financial security during recovery 


3.8.2 OKLAHOMA APPLICATION 


Like many states that have a substantial presence in the energy sector, Oklahoma is facing 
shortages in skilled positions. In central Oklahoma the challenge may be even more acute. 
According to an article in Bloomberg.org, “mismatches in supply and demand for educated 
workers boost U.S. unemployment and add as much as 2 percentage points to the jobless rates for 
some cities according to the Brookings Institute. Cities with larger gaps in education levels 
between workers and available positions have lower rates of job creating and new openings, the 
institute’s Jonathan Rothwell said in a report published today. Job growth in Oklahoma City, 
which has the lowest unemployment rate of any large U.S. city, for a boost from hiring by 
mining, oil, and gas companies as energy was one of the few factors to fully recover to pre-
recession employment levels. Oklahoma’s capital had a 5 percent jobless rate in June, according 
to the Labor Department.”58 The Oklahoma Prosperity Project, a program of the State Chamber of 
Oklahoma, has developed ten actions to address the workforce issue in Oklahoma: 


1. Support efforts to promote the development of a career pathways program designed to 
educate students on employment opportunities available within our state. 


2. Support the statewide licensing of WorkKeys and KeyTrain skill level evaluations so all 
common, Career Tech, and higher education systems have access. 


3. Support incentives for the development of Certified Work Ready Communities, which 
encourage individuals to obtain Career Readiness Certificates (CRC's) that allow for the 
opportunity to prove their skill level. 


4. Support competitive grants through the state's local workforce investment boards, which 
enhance the provision of scholarships for those in particular fields of study. 


5. Support incentives to maintain and train Oklahoma's workforce. 
6. Support effective efforts that improve early childhood development designed to enhance 


Oklahoma's future workforce. 
7. Support the re-alignment of available funds for workforce and economic development 


programs that are critical to the state's future needs. 
8. Encourage lawmakers to pursue initiatives, such as Oklahoma's "Project Boomerang", 


designed to increase the number of skilled workers and college graduates available for 
employment in Oklahoma. 
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9. Encourage the research industry clusters in order to ascertain the appropriate education and 
incentive structures necessary to promote the needs of high growth workforce areas. 


10. Support a time-restricted income tax reduction for college graduates who begin their careers 
in Oklahoma. 


Investing in workforce supports resilience in Oklahoma in two dimensions. First, it’s an issue of 
economic capacity and diversification. The ability of any economy to withstand economic shocks 
is dependent on its capacity to compete, particularly in the foundational industries that drive the 
economy. Workforce skills are also essential for economic diversification, and may contribute to 
the development of new types of industry when combined with aggressive marketing, expansion 
and retention, and entrepreneurship efforts. The second dimension is tied to the Steering 
Committee’s “Resilience as an Industry” initiative.   


3.8.3 BEST PRACTICES 


Supporting these actions is a core element of resilience. The Bloomberg.com article also 
referenced “workforce resilient” cities. These cities have an adequate supply of skilled workers to 
meet the needs of dominant industries. The most resilient city was Pittsburg, PA, which credits 
significant investment in STEM (Science, Technology, Engineering, and Math) in primary and 
secondary education, technical training programs, and higher education.59 


A best practice in workforce development for a niche industry can be found in the Cyber 
Innovation Center (CIC) in Bossier City, Louisiana. Originally conceived as a compliment to the 
U.S. Air Force Cyber Command, the CIC is the anchor for a research park based on cyber 
security. Development of the CIC was supported by the City of Bossier and State of Louisiana; 
and each provided funding for the development of a world-class facility and equipment.60 


The CIC partnered with school systems in the region and developed a cyber-academy that teaches 
cyber security for credit and in after-school courses and activities. Moreover, a partnership with a 
local community college led to the development of an associate degree program in cyber security. 
They formed a partnership with Louisiana Tech University to create the Louisiana Cyber and 
Data Consortium, which involves multiple companies and Universities that provide youth and 
adult students a variety of training and education choices. Also provides potential companies with 
a variety of skills and education in their workforce.61  In their recent announcement of an 800-job 
facility by Computer Sciences Corporation, their CEO cited the Consortium, the cyber-academy, 
and overall workforce training initiatives in the cyber industry niche’ as primary factors in their 
selection of the CIC research park.62 
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3.8.4 IMPLEMENTATION OPPORTUNITIES 


Rebuilding from incidents often creates immediate demand for employment in recovery activities. 
Creating initiatives for the retention of local workers, training workers, and investing in skills 
building to address gaps that may result following a disaster may help in achieving economic 
resilience. The workforce should be educated on public and private resources that are available to 
support preparedness and that provide post-disaster assistance.  


In addition, assessing the need for skills for dominant positions in companies that reside in the 
resilience-based sector will lead to the development of training the workforce in those skills.  This 
will contribute to Oklahoma’s attempts to develop that industry through retention and expansion, 
recruitment, and new business creation, just as the Cyber Innovation Center did for cyber-security 
in Louisiana. Building capacity in resilience-based skills also provides opportunities to export 
knowledge and realize economic returns. The University of Oklahoma Community Resilience 
Institute is an example of knowledge transfer that may provide opportunities for the development 
of specialized skills and recruitment of resilience professionals to the state.  


The Oklahoma Strong Steering Committee may form a Workforce Support Task Force to address 
these systemic issues, with an additional component of training workers employed by companies 
in the resilience industry.  This includes manufacture of safe structures, development of response 
and recovery systems and products, and research initiatives such as weather forecasting and 
resilience planning.  


 


 


3.9 ECONOMIC DIVERSIFICATION 


3.9.1 DESCRIPTION 


Economic diversification is generally taken as the process in which a growing range of economic 
outputs is produced. It can also refer to the diversification of markets for exports or the 
diversification of income sources away from domestic economic activities (i.e. income from 
overseas investment).63 Diversification, in terms of economic resilience, recognizes the extent to 
which a local economy is dependent on a single or a few industries. It indicates possible activities 
or partnerships for attracting investment, developing new industries, and assisting firms in 
entering new markets. 


Diversification is important because it can shield from a broad range of threats to the economy 
such as natural and industrial hazards that threaten industries that drive the community, risks 
associated with natural hazards of commercial development sites, and vulnerabilities in risk 
management methods for key industry sectors. Diversification also contributes by enabling 
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understanding trends, identifying activities for innovation, developing competitive advantage 
through new products, and introducing new processes to current industries. Diversification 
recognizes industry interdependencies and potential opportunities for enhancing supply chain 
resilience. 


Promoting industry clusters, defined as “geographic concentrations of interconnected companies, 
specialized suppliers, service providers, and associated institutions in a particular field that are 
present in a region”64 may also be viewed as a diversification strategy.  The interconnectedness of 
clusters has proven to enhance the ability of the economic sector to adjust to changing market 
conditions, and leads to higher rates of innovation.65 In addition, supply chains that support 
cluster activity may also become more resilient through collaborative activities. All of these 
factors indicate that providing assistance and support to dynamic industry clusters as a 
diversification and resilience strategy is effective. Economic Diversification includes the 
following sub-factors: 


a. Recognizes extent to which the local economy is dependent on a single or few industries. 


b. Indicates activities or partnerships for attracting or developing new industries. 


c. Considers the natural and industrial hazards posed by targeted growth industries or existing 
economic drivers of the community. 


d. Considers the vulnerabilities or methods of risk avoidance for key industry sectors. Business 
continuity is, to some extent, industry-specific; needs unique to specific sectors/clusters 
should be addressed.  


e. Considers the natural hazard vulnerabilities of commercial development sites. This includes 
sites that may lie in flood-prone or relatively isolated locations.  


f. Demonstrates the ability to understand trends and identify activities for innovation and 
developing competitive advantages in current industries. Economic resilience is a 
combination of diversification and increasing competitiveness of existing sectors. 


g. Recognizes industry interdependencies and potential opportunities for enhancing supply 
chain resilience.  Building capacity for collaboration among major sectors may increase the 
ability to effectively respond to disruption. 


h. Promotes the development of enterprises and technologies that support disaster preparedness 
and recovery.  These enterprises provide multiple benefits-increased employment, 
diversification, and increased resilience capacity via their presence.   


i. Includes resources to promote entrepreneurship, local innovation, and directed assistance at 
high-growth firms to expand local growth opportunities. 
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3.9.2 OKLAHOMA APPLICATION 


Oklahoma Governor Mary Fallon sponsored an economic development strategy for Oklahoma, 
unveiled in 2013, that focuses five clear economic ecosystems that have outperformed the rest: 
aerospace and defense, energy, agriculture and bioscience, information and financial services, and 
transportation and distribution. The state has worked to align and prioritize resources to 
strengthen these five groups of industries. These ecosystems are similar in nature to clusters, 
although according to the Oklahoma Department of Commerce, “may not be as cluster-
oriented.”66 The case for diversification through use of dominant ecosystems can be strengthened 
through addition of resilience industries as a second tier ecosystem, which may be considered an 
emerging sector. Evaluating policy considerations that may create an environment conducive to 
investment and strengthening linkages between the sector and research activities within 
Oklahoma universities may prove successful as the resilience as an industry initiative moves 
forward.   	


3.9.3 BEST PRACTICES 


The Tucson, Arizona optic cluster is a best practice model for economic diversification that 
successfully leveraged current resources into a high value-added niche market. As one of the 
founding directors of the Arizona Optics Industry Association, Robert “Bob” Breault has been 
recognized in Tucson for building a center for research and manufacturing that Bloomberg 
Business Week has called "Optics Valley." Mr. Breault is the chairman for the industry 
association and leads an optics cluster where local start-ups and established companies in the 
industry work together to do business and promote economic development. "Fifty-five companies 
showed up to our first AOIA meeting," Breault said. "Now, there are 309 companies." 


Between 1996 and 2006, the state's optics industry went from generating $236 million in revenue 
and employing 2,300 people to generating $2.3 billion and employing 25,000, according to a 
2008 report from the Office of Economic and Policy Analysis at the University of Arizona. 


The Tucson cluster model has led to the creation of many clusters around the world. Presence 
abroad has helped brand Tucson as the place to go for good optics. Exports to Europe have been 
an important sector of the Tucson cluster's business, said Charles Haman, a former senior 
principal engineer at Raytheon and a board member of the optics association. The widely 
recognized optical science program at the University of Arizona makes Tucson an ideal place for 
optics, Breault said.67 
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3.9.4 IMPLEMENTATION OPPORTUNITIES  


The Oklahoma Strong effort has undertaken an initiative that may add to economic diversification 
through development of a new industry cluster, and increase economic resilience. The resilience 
as an industry initiative seeks to discern and build on local and regional businesses. There are 
several existing assets in the central Oklahoma region and others throughout the state, which may 
add potential for growth if integrated to promote commercialization, technology transfer, and 
entrepreneurship. Leveraging these assets into an industry sector that encourages growth and 
development may be a valuable economic development strategy worth exploring by stakeholders 
in the region.68 Substantial time and resources have been spent on current campaigns targeting 
perceptions of Oklahoma as a dangerous place. This initiative would not utilize traditional 
marketing or advertising strategies. Instead, the effort should be focused on identifying and 
assisting existing companies involved in the industry, to market organically. The approach will 
market the entrepreneurship and start-up support activities to tap into the network’s professionals, 
leading researchers, and development initiatives already in place to encourage location in 
Oklahoma.  


To effectively launch this initiative, several steps need to be undertaken. The process would 
include identifying assets, linking those assets with existing companies operating in the resilience 
space, identifying opportunities for launching new companies through research, 
commercialization or innovation, and recruiting companies to expand or relocate due to the 
existence of a resilience industry cluster in Oklahoma. It should begin by bringing existing 
companies in the resilience space and encouraging them to collaborate by exploring opportunities 
and address challenges together. Once trust begins to develop, these companies may begin to act 
as ambassadors for the region and encourage related businesses to come to Oklahoma and create 
opportunities for growth.      


	


3.10 BUSINSESS COUNSELING AND TECHNICAL ASSISTANCE  


3.10.1 DESCRIPTION 


There are more than 29 million small business owners in the United States. Small businesses 
currently represent 98% of all businesses, and the Small Business Administration estimates that 
just over half of all employees in the U.S. work for a small firm.  Ninety-seven percent of all 
exporters are small business owners, comprising 29% of total exports, and nationally, 75% of all 
new jobs come from small businesses.69 


																																																																		


68			Oklahoma‐4117‐Economic_RSF‐MSA	draft	8‐13‐13,	pp	40‐46	
69			http://www.sba.gov/sites/default/files/rs372tot_0.pdf	
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Small businesses have specific needs.  Unlike larger businesses with large staffs of specialized 
professionals, many small businesses have only a few employees who must perform multiple 
tasks.  Therefore, small businesses need specialized counseling to ensure adequate management, 
sales, procurement, accounting, and decision-making skills exist. Technical assistance can take 
many forms, from helping businesses access capital to providing businesses with space and 
administrative support through incubators, to specialized assistance and advice utilizing business 
accelerators. These initiatives may provide small businesses with better opportunities for success. 
For example, the National Business Incubator Association reports that 87% of all firms that have 
graduated from their incubators are still in business. 70  Small businesses also contribute to 
economic resilience and diversification through spreading economic risk more evenly through a 
larger number of firms, and contributing new ideas and innovations. 


3.10.2 OKLAHOMA APPLICATION 


As a result of the incidents that affect Oklahoma, the business sector continues to be vulnerable to 
business disruptions. Programs are being launched to strengthen businesses so they can be better 
prepared to face incidents and to withstand the effects. Many of those efforts provide assistance in 
accessing capital and business counseling on how to expand and survive despite the challenging 
business environment. Some of the programs that have been implemented provide aggressive 
coaching to ensure due diligence towards success. These efforts contribute to building a more 
resilient economic sector by supporting entrepreneurs, generating incentive for start-ups, 
providing assistance to small business to grow, and creating jobs.   


Some of the current programs include the Innovation to Entrepreneurship, or i2E, Oklahoma 
Proof of Concept Paper, which provides access to capital for Oklahoma’s emerging fast growing 
entrepreneurs. This is a joint initiative between the Oklahoma Department of Commerce, and the 
U.S. Treasury Department managed by i2E. A total of $13.2 million dollars was allocated through 
three investment funds: StartOK Accelerated Fund, Oklahoma Angel Sidecar Fund, and GrowOK 
Fund under the Accelerate Oklahoma initiative. These funds offer equity financing, and 
investment capital for state-based entrepreneurs who meet the program requirements.  


 StartOK Accelerator Fund will accelerate emerging growth businesses that have potential 
to bring new products to the market and increase private capital investment in Oklahoma.  


 Oklahoma Angel Sidecar Fund will invest alongside angel groups and angel investors in 
innovative startup companies that promise sustained revenue and can increase 
employment.  


 GrowOK Fund targets later stage companies that need capital to expand.  


Accelerate Oklahoma funds target Oklahoma management teams and investment capital that 
provide enough capital for 24 months. Typically when senior management is located outside of 
Oklahoma funding will not be considered. Companies applying to Accelerate Oklahoma funds 
must be prepared to endure aggressive coaching and a thorough review process. The Venture 


																																																																		


70			http://www.nbia.org/resource_library/faq/#1	
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Advisory Services, Access to Capital and other resources provided by i2E and its network help 
new entrepreneurs launch their businesses and make it through the early critical years of the 
company’s life. i2E has also collaborated with the Oklahoma Center for the Advancement of 
Science and Technology, the University of Oklahoma’s Office of Technology Development, 
Oklahoma State University’s Office of Intellectual Property Management and Licensing, and 
Cowboy Technologies, LLC to develop a regional Proof of Concept Center. i2E ventures 
advisory and investment teams will collaborate with the university’s technology and 
commercialization staff to accelerate market introduction of new technologies. Counseling and 
Technical Assistance includes the following sub-factors: 


a. Identifies presence of adequate personal and business counseling professionals, 
including resources such as Small Business Development Centers or similar entities. 


b. Maintains contracts or agreements to acquire technical assistance and counseling 
services after a disaster.  Post-disaster environments often provide unique 
opportunities to assist businesses in developing business continuity plans. 


c. Demonstrates connection between counseling programs and the ability for businesses 
to access capital.  Small businesses generally require more assistance in obtaining 
necessary capital. 


d. Identifies existing business retention and expansion (BRE) programs/programs for 
assisting businesses in distress. 


e. Demonstrates initiatives taken to incorporate resiliency concepts into economic 
development programs and activities (e.g., training opportunities for local 
businesses). 


Another program, the GrowOKC Fund, provides capital assistance to Oklahoma City-based small 
businesses that have potential for growth. The targeted businesses are existing companies that can 
substantiate earning capacity. The $2 million fund will enable participating companies to access 
the necessary capital to expand into new products or markets, add new sales channels, invest to 
enhance competitiveness, or make other strategic investments to grow revenues and employment. 
The GrowOKC fund provides low interest loans, preferred equity, and convertible debt 
investments. Financing amounts range from $100,000 to $250,000 per investment and are 
managed by i2E. The fund was made possible through a $1 million investment of Federal State 
Small Business Credit Initiative (SSBCI) funds and a $1 million investment by the City of 
Oklahoma and the Oklahoma City Economic Development Trust from the Strategic Investment 
Plan (SIP) low interest program.  


A very important asset in this resilience factor is the Oklahoma Small Business Development 
Center (OKSBDC), which provides business development services in 16 regional centers and 44 
satellite service centers throughout Oklahoma. OKSBDC is a partnership of the Small Business 
Administration, the Oklahoma Department of Commerce, State Universities, and local partners 
that provide management advising to new entrepreneurs and existing small businesses. In 2013, 
OKSBDC provided over 18,000 hours of counseling to over 4,000 businesses, leading to the 
creation of over 1,100 new jobs.  
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3.10.3 BEST PRACTICES 


The Texas Small Contractor Participation Assistance Program (TSCPAP) is a best practice model 
for this resilience factor. The goal of TSCPAP is to ensure that small contractors have the 
opportunity to participate in certain public works projects involving a contract, or aggregate of 
multiple contracts, with costs estimated at $1 million or more. Designated staff members of the 
Texas Facilities Commission (TFC) are available to provide general information about the 
program as well as technical assistance for building construction projects managed by TFC.71 


For each building project TFC staff will provide technical assistance pertaining to the 
construction solicitation and award process. Staff will provide feedback on: construction plans, 
and specifications, agenda and deadlines such as project schedules, sequencing, or pashing, and 
assist in clarifying the programs’ requirements such as determination of quantities and 
preparation of estimates. 


Information on all active projects managed by TFC under TSCPAP is updated regularly including 
project descriptions, project status, and budget summaries. Once building projects are ready for 
construction solicitation and award, construction plans will be made available in plan 
rooms throughout the state. All solicitations for upcoming building construction projects managed 
by TFC will be available through the Electronic State Business Daily feature of the Window on 
State Government website maintained by the Texas Comptroller of Public Accounts. In addition 
to active construction solicitations, this link will list all current business opportunities with TFC. 
A similar program could be structured for businesses in Oklahoma interested in contracting for 
rebuilding and recovery efforts. 


The Steering Committee may consider forming a Business Advisory Coordination Task Force to 
ensure the various business assistance and counseling assets are working in consort while 
encouraging development of new assistance models such as the Texas best practices model 
featured above. The task force could also be an independent voice of support and expansion of, 
existing programs for both industry diversification and business resilience. Finally, the task force 
could recommend and champion business counseling and technical assistance geared to the 
resilience industry, such as designating one or more incubators/accelerators to specialize in the 
specific needs of the resilience industry. 


	


3.11 COMMUNICATIONS 


3.11.1 DESCRIPTION 


Establishing safe and effective communication channels in preparation for, and in the wake of, 
incidents is essential to protect against loss of life, potential economic impacts, and disseminate 
relevant information on safety, and available recovery resources. Pre-incident communication 


																																																																		


71			http://www.tfc.state.tx.us/divisions/facilities/prog/construct/small‐contractor‐participation‐assistance‐program	
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includes warning systems, evacuation drills, informing the population on the location of safety 
rooms, and business networking and relationship building. Post-incident communication may be 
more complex as communication channels may sustain damage, thus steps to develop alternative 
communication means, such as social media channels, are of the utmost importance. In the wake 
of incidents, information on resources must be distributed to ensure organized and efficient 
recovery. Post-incident communication should focus of availability of resources for long-term 
recovery.  Communications Systems include the following sub-factors: 


a. Identifies processes/mechanisms (e.g., business emergency operations center or 
communication networks) for communicating with businesses in the aftermath of a 
disaster. 


b. Identifies processes or methods for enabling local businesses that have reopened or 
were unaffected to communicate their status. Also provides mechanisms for post 
incident business-to-business communication for mutual assistance/collaboration. 


c. Has produced or distributed a resource guide for disaster-mitigation and post-disaster 
recovery for local businesses.  Distribution may follow multiple communications 
channels (print, internet, and social media). 


d. Identifies secondary infrastructure resources that can be used to provide temporary 
restoration of communication services.  
 


3.11.2 OKLAHOMA APPLICATION 


The impact of communication deficiencies during and after disasters on the Oklahoma economy 
is thought to be significant. A survey of affected businesses conducted by the Oklahoma Chamber 
of Commerce in the affected areas of Moore and El Reno soon after the 2013 tornadoes stated 
that communication was their greatest unmet need.72 Although the state has an excellent Office of 
Emergency Management with robust communication capability, the need exists for businesses to 
come together in collaboration and improve communication with each other, emergency 
professionals, and the public.  Many of the communication needs expressed by businesses 
focused on the ability to learn about key infrastructure restoration and inform the community 
about their re-opening status.  Many businesses cited that customers assumed their facility was 
impacted because of its proximity to the impacted area.  The result was less foot traffic, but no 
physical damage.  Inter-firm collaboration has proven to be beneficial to companies in a variety 
of ways including combining purchasing power to achieve critical mass in employment, 
production, and marketing.  This business collaboration and public-private partnership model has 
been successfully implemented for emergency situations in several states, including New Jersey.73 


 


																																																																		


72			Oklahoma	City	Chamber	of	Commerce	“Results	of	Oklahoma	Tornado	Business	Survey”,	May,	2013	
73			http://www.beocalliance.org/	
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3.11.3 BEST PRACTICES 


Effective communication channels are key to improving initial response. After the tornados in 
Alabama, failures in communication were evident. For instance, the state and county Emergency 
Management Agency (EMA) Director’s role was not clear to city officials, so they bypassed the 
response structure that was in place, which negatively impacted the response process. 
Understanding who does what is vital. In Alabama, uncoordinated communication became a 
scene for overwhelmed channels and missed opportunities. Many officials had radios that 
operated in the same frequency as firefighters, so this created a lot of confusion. On the other 
hand, some agencies operate in different bandwidths and responders could not communicate with 
other key players from different agencies because their communication channels were not 
bridged. Another failure occurred in the transportation of patients and coordination of first 
responders. The transportation of patients lacked coordination and some hospitals were 
overwhelmed with patients while others were underutilized. Improving coordination and 
communication with first responders will ensure that all the resources are being utilized and that 
patients are receiving the care they need.74 


To address some of the weaknesses the following recommendations may be considered: 


1. Continuous training of emergency response agencies including exercises that include 
communication elements to test the plans that are in place. In Alabama, after the tornados, the 
damage affected conventional communication channels and this was a huge problem because 
there were no means of communication and the entire infrastructure fell apart. Leaders must 
decide which channels should be used for what type of communication.75 


2. Ensure that all emergency management response agencies have an interoperable 
communication plan and that it is up-to-date. Plan to test to plan constantly to identify gaps.76 


3. Bridging equipment so bands can be patched together and responders from different agencies 
can work together. The EMA had acquired one of these devices, which helped with 
communication in some of the hardest hit areas, but there were limitations on the range. Continue 
building on strategic communication reserves in preparation for a disaster.77 


4. Develop back up plans for communication. For example, the Alabama National Guard has one 
main communication system, and a variety of back up plans including the use of walkie-talkies. 
These devices are better than nothing during disasters and may play a vital role if other 
communication channels and technologies fail.78 


5. Utilize social media channels such as Twitter and Facebook to transmit messages to the 
community. In Alabama officials re-established an Internet connection and were able PwC 
Rebuilding for Resilience. Utilize social media channels such as Twitter and Facebook to transmit 


																																																																		


74			PwC	Rebuilding	for	Resilience.	Fortifying	infrastructure	to	withstand	disaster.	September	2013.	
75			Ibid.	
76			Ibid.	
77			PwC	Rebuilding	for	Resilience.	Fortifying	infrastructure	to	withstand	disaster.	September	2013.	
78			Ibid.	
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messages to the community.  In Alabama officials re-established an Internet connection and were 
able to post messages through social media. Individuals could view these messages and even 
those who couldn't were able to communicate with relatives in other states who could relay the 
posted messages.  This was an unconventional means of communication, but it worked.79 


6. Improve communication between trauma responders and ambulance drivers to coordinate the 
transportation efforts of patients. Developing an organized system to transport patients and avoid 
overwhelming one hospital and fully utilize all available resources.80 


7. Coordination of volunteers to reach areas in need. In Alabama the areas that were publicized 
had a large influx of volunteers. However, the less publicized areas that were in need did not 
receive support as fast and help was slow in coming. Communicating with volunteers would 
contribute to recovery in all affected areas, not just the most notorious ones.81 


3.11.4 POTENTIAL ACTIONS 


There is potential in developing new technologies and utilizing social media as a communication 
channel to achieve fast distribution of information. This would allow businesses to report their 
status relatively fast, and to connect with others in need. It would also serve as a platform to 
establish continuous communication with others in the community and share important 
information.  


The Business Emergency and Continuation Optimization Network (BEACON) is an example of 
such a communication initiative. BEACON is a pilot project undertaken by the Eastern Oklahoma 
County Technology Center (EOC Tech) at the request of the Oklahoma Office of Emergency 
Management (OEM).  Members of BEACON include business owners and stakeholders who 
come together to share and exchange information on business continuity, planning, and recovery. 
They also have the opportunity to expand their network, grow their business, and build 
relationships with other community members. Moreover, BEACON may be helpful in collecting 
information and understanding the needs of the business community, both for normal operations 
and in times of emergency.  EOC Tech has surveyed a beta group of firms and plans to share data 
collected and develop a plan of implementation in partnership with OEM. 
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APPENDIX	A: 	 	STRATEGIC	INITIATIVE 	ACTION 	AGENDA 	


The Oklahoma Economic Resilience Strategic Report provides a framework comprised of eleven 
universally recognized preparedness, response, and recovery factors.  A group of key economic 
development stakeholders who were involved in the process formed a steering committee and 
began to coalesce and form initiatives to address them.  Among those initiatives were the 
following: 


1. Development of resilience as an industry sector in the region,  
 


2. A business emergency communications network, 
 


3. Community-based economic resilience, and  
 


4. Rural/agribusiness resilience.    


While these initiatives compliment the strategic resilience elements of the Oklahoma Strong plan, 
they are tactical in nature and regional in scope.  Therefore, the following Strategic Initiative 
Action Agenda was developed to give the steering committee guidance to successfully implement 
the initiatives, and serve as guidance for future initiatives that may be created throughout the 
state.  These action agendas are designed to address four basic questions: 


1. Who will do what tasks to accomplish the initiative 
 


2. When should those tasks be completed 
 


3. What resources are needed to complete the task, and 
 


4. Where can the needed resources to implement the tasks be found 


This guide is meant to be simple to use and concise—as an ongoing agenda for the initiatives.  
Each is listed in a separate section, so that they may literally be used for that purpose by those 
directly involved in each initiative as they move forward.  In addition, some basic principles for 
successful implementation follow.  These principles have been proven effective in implementing 
initiatives throughout the nation.   


The successful implementation of initiative action agendas requires a disciplined process.  This 
guide is designed to quickly engage leadership and focus on measured results, building on initial 
successes for long term achievement.   For each of the initiatives, an action team should be 
formed.  The members of each action team should meet, elect a team leader, and develop a 
timeline for the action steps.  It should also secure commitments from each member to either 
directly accomplish and/or recruit others to help accomplish every action step.  


The Steering committee will serve to coordinate individual initiatives and ensure progress 
continues toward their implementation. The process for each initiative is as follows: 
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1. Identify Potential Leaders: Through a combination of personal knowledge and 
networks, Steering committee members should identify initiative team leaders and other 
stakeholders to serve on task forces in one of the initiatives, and/or in sub-groups that will 
undoubtedly be formed to carry out specific tasks.  These leaders should have a personal 
interest in, and absolute commitment to, the successful implementation of the initiative.   


2. Form Task Forces and Request Assistance: Initiative team leaders must seek co-
leaders, and both will be charged with working to recruit other leaders in carrying out the 
steps of the initiatives.  The task force they assemble should be of sufficient number to 
achieve results, but not so large that it is unmanageable.  Different initiatives will require 
different size action teams, but ideally each team should have 10-15 members.  Members 
should be personally recruited by task force leaders and commit to assist in carrying out 
the initiatives’ action agendas. 


3. Organize and Benchmark:  The task forces should meet within two weeks of their 
initial appointment to organize themselves and develop a structure that provides 
assignment of each action step to a committee member.  The team should then 
benchmark successful efforts elsewhere to see how those initiatives were carried out and 
what lessons were learned.  The Steering committee leadership can help source 
benchmark efforts for most initiatives.    


4. Determine Timelines and Resources: Once the task forces have organized and 
evaluated successful efforts, they should determine reasonable timeframes for each of the 
action steps and resources (human and financial) required to implement them.  In some 
cases, action teams may contract with outside experts to produce needed research and/or 
investment prospectus.  In such cases, action teams will work with steering committee 
leadership to identify and pursue needed resources. 


5. Take Action, Report, and Refine:  Teams should divide tasks into specific steps and 
assign members to perform them, either with other members, business and community 
leaders, or outside experts.  As results are achieved, team members should report to the 
team and the Steering committee so that either the team may move to the next action or, 
if the results are not satisfactory, make refinements to redirect the action so that desired 
results are achieved.  


6. Measure Progress:  Once teams report to the Steering committee, their progress should 
be measured and reported to the appropriate state and private sector sponsors, and 
subsequently to the public.  Initial successes serve two critical purposes: 1) To build 
momentum for those working on the initiatives and support from sponsors and 
stakeholders; and 2) To allow for adjustments as inevitable changes occur.  Measuring 
progress will increase chances of success.   


Using this simple system, many strategic initiatives have accomplished significant steps toward 
developing dynamic, sustained efforts.  Action Agendas for each of the initiatives, with specific 
steps, timeframes, and stakeholder leadership commitments, are outlined below.   They may be 
amended as circumstances change or new opportunities arise from the strategic plan. 
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INITIATIVE 1:  BUSINESS EMERGENCY AND COMMUNICATIONS 
OPTIMIZATION NETWORK (BEACON) 


BEACON is an initiative of the Eastern Oklahoma County Technology Center (EOC Tech) 
designed to expand from a local initiative to regional and statewide through collaboration of other 
Oklahoma Technology Centers throughout the state.  BEACON will work with businesses to 
improve their disaster preparedness; improve communication with and between business and 
industry before, during and after disaster events; provide a venue for training and building of 
relationships between and among businesses and support organizations to enhance business 
continuity; coordinate response efforts to assist businesses in their efforts to return to normal 
operations as quickly as possible; and assist the Oklahoma Office of Emergency Management as 
the business representative to help coordinate business/economic emergency response  efforts. 


BEACON will provide several services to the business community and state, including: 
1. Business-to-business collaboration and communication as a hub to connect private sector 


organizations with each other, and with emergency response and recovery efforts  
2. Interface with local and federal emergency operations centers to ensure assistance and 


resources are being directed to businesses in need 
3. Business to non-governmental organization (NGO) collaboration, specifically to 


Voluntary Organizations Active in Disasters (VOADs) for more effective response 
4. Facilitate business case management, a key attribute of successful recovery efforts are 


those who position trained business counselors to facilitate the unique needs of impacted 
businesses. 


5. Encourage Inter-firm Collaboration for more effective response and business continuity 
through facilitating the building of relationships and trust between and among businesses 
 


BEACON would leverage assets to help businesses and communities, including: 
1. Volunteer and Professional Staff, which is composed of pre-trained and pre-equipped 


individuals who have been empowered by their private sector employers, or receive grant 
and/or other funding as professional staff to participate in BEACON activities.   


2. Physical, virtual, and mobile components, which include a communications hub linked to 
the Oklahoma Emergency Management’s Emergency Operations Center, mobile aid 
facilities, and use of communications technologies such as smartphone applications 
(apps). 


3. Volunteer registry, training, deployment, and management, working with VOADs and 
other NGOs to coordinate voluntary assistance to the business community. 


4. Coordination with Oklahoma OEM and Defense Operations, to ensure 360-degree 
response. 


A board of directors encompassing business leaders, emergency management and economic 
development professionals, Volunteer Organizations Active in Disaster (VOAD) representatives, 
and/or university officials would govern BEACON.  BEACON would not require membership; 
however, it may ask businesses to register and provide information on principal management, 
locations, and key products/services.  Businesses not damaged may be able to assist those that 
have suffered through collaborative linkages that BEACON may provide. 
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BEACON may also conduct assessments, develop and run scenarios to increase effective 
response, and my conduct research to develop innovative processes and technologies to improve 
response and recovery. BEACON should work with the Oklahoma Small Business Development 
Center to coordinate and provide training in business continuity and, utilizing the networks 
BEACON hopes to develop, counseling and technical assistance.  


Implementation: 


Implementation action steps, with responsible leadership, timelines, and resource sources, follow: 


Action Step Deadline Source of 
Resources 


Survey beta business group to 
determine most critical disaster/ 
emergency needs 


May 30, 
2014  


(Completed) 


EOC Tech 


Meet with Oklahoma OEM 
Director to review results from 
businesses and discuss structure 


August 6, 
2014 


Possibly OEM 


Develop a full business plan 
including potential sources of 
funding for stakeholder review 


September 
30, 2014 


EOC Tech 


Meet with head of OK Tech 
Centers, ODOC Secretary, 
VOAD, and 
corporate/community leaders to 
solicit support 


December 
31, 2014 


OK Tech 
Centers, VOAD 
and/or 
individual 
foundations, 
corporate, 
possible grant 
funding  


Launch awareness campaign and 
begin implementing BEACON’s 
programmatic mission. 


January 1, 
2015 


Same as above 
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INITIATIVE 2:  COMMUNITY-BASED RESILIENCE 


Economic resilience is inherently dependent upon community resilience. Communities must have 
the ability to recover basic functions such as returning to the work place, restoring mass transit 
and repairing business infrastructure for the economy to function.  


Trust, hope and collaboration may increase as a community’s relational foundation is repaired 
and strengthened. Both community capacities and community resilience may improve 
measurably. In response to needs within the community of Shawnee, University Baptist Church 
has begun a process to replicate the Community Renewal International’s (CRI) model.  


According to their website (http://www.sbcr.us/about.cfm) the CRI model has proven to 
systematically grow and sustain safe and caring communities with measurable results for almost 
20 years. Over 200 cities from across the country have visited Louisiana to experience the model. 
Replication has begun in several communities in the U.S and internationally.  The CRI model is 
comprehensive, replicable and scalable. It serves as a common platform to connect both complex 
problems and creative solutions. It is highly customizable and provides coherence for the 
complex systems of relationships that define a community.  


The University of Oklahoma Health Science Center’s and the Center for Terrorism and Disaster 
(OUHSC-CTD) developed the Communities Advancing Resilience Together (CART) toolkit, 
which was influenced by the CRI, to integrate principles in data collection and economic 
resilience assessment into the CRI model as it is replicated. This toolkit will be will be 
implemented as a means of community building to achieve community resilience, including 
economic resilience.  


Utilizing the CRI model allows for further integration of economic resilience by creating closer 
ties between businesses and the community. These ties result in greater understanding of mutual 
needs in time of emergency leaving to more effective recovery through collaboration on 
rebuilding infrastructure and business continuity. CART’s comprehensive assessment model 
works alongside CRI strategies and compliments CRI’s agile planning systems to provide a 
comprehensive view of both the community and its economy so that both pre- and post-disaster 
recovery planning may be more effective.   


As a pilot project, CART replication in Shawnee may contribute to the growth of a trusted caring 
network that creates an enabling environment. In this environment, resilience is attainable 
through sustainable development policies and planning, developing and strengthening 
institutions, adopting mechanisms to build resilience to hazards, and incorporating risk reduction 
approaches into emergency preparedness, response, and recovery programs. By implementing 
community based resilience, a community increases its capacity and agility to rapidly adapt to 
disasters and other unforeseen events. The pilot project in Shawnee also plans to utilize tools 
from FEMA’s www.ready.gov toolkit and FEMA mitigation expertise. These can combine for a 
best practice model with the readiness of FEMA, and the trust and caring of CRI, as enhanced 
and measured by the CART toolkit, to achieve greater capacity for resilience. 
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The pilot project involves the following action steps (due to the number and complexity of the 
tasks, they were not placed into a table): 


 Training community leaders and volunteers to engage in outreach efforts to encourage 
Shawnee residents in CART. Training is provided by the Center for Community Renewal 
(CCR) through immersive learning experiences at the CRI living laboratory in Louisiana. 
Deadline:  July 11, 2014.  Resources:  Private foundation funding, corporate support. 


 Placing resource support teams to guide and assist in the implementation of CART.  
Deadline:  September 30, 2014.  Resources:  Foundations, corporate support. 


 Utilize the Institute for Community Renewal (ICR) and OU Center for Terrorism and 
Disaster (OUCTD) to work in conjunction to process feedback and knowledge gained. 
Deadline: March, 2015. Resources: Community renewal & resilience fundraising efforts. 


 Place one paid Shawnee employee for each 80 volunteers. The initial paid staff includes a 
City-wide Coordinator and two support staff. As the model scales across Shawnee paid 
staff will be needed for Haven House, Renewal Team and Friendship House programs.  
Deadline: May, 2015.  Resources: Community renewal & resilience fundraising efforts. 


 A dedicated staff of three will be needed to lead the efforts in building community 
partnerships, funding development, manage media communications, and develop 
initiatives as the Shawnee Caring Network brings forth specific community needs.  
Deadline:  September, 2015.  Resources: Fundraising, grants, and corporate support 


 Data Collection to provide an in depth demographic description of the population, 
community, and their needs, plus data from specific initiatives and pilot projects. 
Implement the following:  
 


 Surveys: used to develop a community profile from the perspective of the 
respondents.  


 Interviews: used to generate qualitative information.  
 Demographic assessment: used to understand the community and its 


composition, which will inform the needs of the population.  
 Infrastructure maps: used to assess the resources available to the population such 


as housing, health, etc. Also, contribute to knowledge that contributes to 
preparedness and response.  


 Eco-maps: used to understand the relationships and nature of the relationships 
within the community. 


 Stakeholder analysis: used to identify key stakeholders and their influence in the 
community.   


 Strengths, Weaknesses, Opportunities, and Threats (SWOT) analysis: used to 
identify strengths and weakness and develop strategies to leverage opportunities 
and mitigate threats.  


 Capacity and Vulnerability assessment: used to assess the capacities and 
vulnerabilities of the community and their impact on achieving a goal.   
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INITIATIVE 3:  RESILIENCE AS AN INDUSTRY SECTOR  


The rapid adoption of resilience as a term with no clear definition has led to the word being 
termed a “buzzword”1. This, coupled with the diverse nature of the actions required to strengthen, 
respond to, and recover from disruption have led to the birth of an industry that is not clearly 
defined. However, there are guideposts that can be used in moving toward defining the industry. 
Resilience is defined as “the ability to respond to, and negate negative impacts from, an adverse 
event”.1 This broad definition can result in equally broad inclusion of many different stakeholders 
and industry sectors. Responding to adverse events can entail everything from the Armed Forces 
to the financial sector. Narrowing that definition is critical to discern those firms that are building, 
designing, manufacturing, and providing services that make communities safer. The objective of 
this effort is to develop a regionally relevant definition to encompass these three types of 
businesses:   


Directly Related: These are industries whose primary source of revenue, defined 
as more than 50% of gross earnings per year, stem from disaster response, 
recovery, mitigation, and resilience. They advertise themselves and hold their 
staffs to be proficient in these functions.  


Indirectly Related:  Industries who’s primary source of revenue, defined as 
more than 25% but less than 50%, stems from disaster response, recovery, 
mitigation and/or resilience. They advertise and hold themselves up to be 
proficient in these subjects, though not these exclusively. Examples of companies 
that have a local presence and fall into this category include regional suppliers 
who routinely scale up their production to support faster recovery rebuilding 
work in disaster-prone areas.  


Tangentially Related: Industries that derive more than 0% but less than 25% of 
their revenue from disaster response, recovery, mitigation and /or resilience. 
They do not advertise or hold themselves to be proficient in these professions, 
but do provide some services to response, recovery, and/or resilience efforts.  
Examples could be attorneys or accountants that assist in filing for recovery 
benefits or account for resilience expenses.   


By identifying industries that fall within each of these three categories, an initial list of North 
American Industrial Classification System (NAICS) codes has been developed. This list provides 
insight and a baseline for determining the true extent of this industry. An initial review based on a 
wide definition of resilience that encompasses preparation, response, recovery, and planning 
yielded 132 four-digit NAICS codes. While these NAICS codes don’t reflect a refined sub-set of 
targetable industry sectors, it does offer a perspective of the scale these sectors carry when 
considered together. The resilience as an industry initiative seeks to build on local and regional 
businesses to discern the relevant resilience industry in Oklahoma.  


There are several assets present in the central Oklahoma region and others throughout the state, 
which may add potential for growth if integrated to promote commercialization, tech transfer, and 
entrepreneurship.  
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Leveraging these assets into an industry sector ecosystem that encourages growth and 
development may be a valuable economic development strategy and it counts with the supported 
of stakeholders in the region. 1  Substantial time and resources have been spent on current 
campaigns targeting perceptions of Oklahoma as a dangerous place. This initiative would not 
utilize traditional marketing or advertising strategies. Instead, the effort should be focused on 
identifying and assisting existing companies involved in the industry, to organically market. The 
approach will market the entrepreneurship and start-up support activities to tap into the network’s 
professionals, leading researchers, and development initiatives have in place to encourage 
location in Oklahoma.  


Stakeholders recommended the following actions be undertaken in implementation: 


Action Step Deadline Source of Resources 


Establish networks of existing 
companies within the resilience 
industry to encourage collaboration and 
new market opportunities 


July 31, 
2014 


GOCP 


Develop an organic recruiting 
campaign utilizing existing resilience 
leadership 


October 1, 
2014 


GOCP, Possible Grant 
Funding or corporate 
support, 


Develop a resilience industry 
innovation center & align with a 
business incubator 


January 1, 
2015 


OU, corporate and 
foundation support 


Unveil the initiative at  the International 
Disaster Conference and Expo, New 
Orleans  


February 
12-15 , 
2015 


GOCP, Eastern OK 
County Partnership, 
Norman EDC, OK 
Business Roundtable 


Identify and support local resilience 
firms and encourage them to position 
Oklahoma as THE place to turn for 
knowledge in resilience 


Ongoing  GOCP, 
BEACON/EOC Tech, 
OKSBDC, Tulsa 
Partners, ODOC, Dept. 
of Insurance, OEM, 
Governor’s Office 
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INITIATIVE 4:  RURAL AND AGRIBUSINESS RESILIENCE 


Rural resilience is important because the agricultural sector remains an important component of 
the U.S. economy, generating $1.2 trillion toward GDP, and generated $39 billion in taxes, in 
20071.  Recent trends show that agricultural production is becoming more concentrated (for 
example, 2% of farms produce 16% of products nationwide, three states produce 53% of hog 
production, and the number of young farmers under 25 decreased 30% from 2007-2007, 
according to the U.S. Department of Agriculture). The severity and frequency of the disasters 
continues to grow nationally, and Oklahoma has experienced significant damage and losses as a 
result. 
 
In January 2013, the USDA issued a statewide drought declaration, which provided low-interest 
loans to cover farm losses. Prior to that, beginning in August of 201, a dozen wildfires burned 
more than 52,000 acres in Oklahoma, causing an estimated $30 million in damages according to 
the Oklahoma Cooperative Extension Service. This was followed by a major winter storm in 
early spring of 2013, which caused an estimated $7.5 million in damages and response costs in 18 
Oklahoma counties.” 
 
After the May, 2013 disaster, a survey of rural agribusinesses was commissioned by the CPCB at 
the request of Canadian County District 3 Commissioner Jack Stewart for Canadian County and 
conducted in November of 2013 to assess unmet needs in the county. A total of 13 farms had 
unmet needs relating to tornado and hail damage.  The total estimate of unmet/uncovered losses 
from the surveys totaled $4,118,446.00.  The surveys were relayed to the CDBG-Disaster 
Recovery effort through the Oklahoma Department of Commerce, who in turn recommended the 
US Department of Agriculture’s Farm Service Administration for possible assistance.   
 
In addition, economic development stakeholders in eastern Oklahoma and Pottawatomie Counties 
expressed a desire for a focus on the specific needs of the rural and agribusiness (including farms) 
area.  OSU-OKC organized a meeting on with interested stakeholders to discuss issues and unmet 
needs expressed through the Canadian County survey and in informal discussions with economic 
development stakeholders in Eastern Oklahoma and Pottawatomie Counties.  The meeting 
resulted in OKC-OSU agreeing to take a lead role in addressing rural and agribusiness needs.   
OSU-OKC convened a second meeting in which more specific issues were addressed and actions 
were planned to move a rural/agribusiness resilience initiative forward.   
 
An effort by the Oklahoma State University Center for Innovation and Economic Development 
and the OSU-managed US Department of Agriculture’s Agricultural Extension Service on 
increasing rural resiliency in Oklahoma provides foundational information for consideration.   
The National Governor’s Association (NGA) Disaster Framework: provides a guide for 
emergency management, pre-disaster recovery planning, and guidelines for post disaster 
recovery.   
 
This framework, like the National Disaster Recovery Framework, is useful in identifying roles 
and responsibilities.  The Extension Disaster Education Network, or EDEN1, is a network, based 
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on principles of the NGA framework that intends to link organizations serving rural Oklahoma 
who have common objectives together. By doing so, reciprocal ties may result in trust, positive 
emotion, and building relationships. Communities that have high social capital have been shown 
to cope with traumas more effectively.1   
 
A total of 101 organizations with various roles ranging from law enforcement to insurance came 
together in two separate panel discussions, and reached consensus on their roles in mitigation, 
response, and recovery.  Recommendations of the panels included encouraging agricultural 
leadership to be engaged at the local level, holding preparedness meetings, and determining 
capabilities for all involved. 1 
 
Stakeholders of the rural and agricultural business initiative expressed an interest in working with 
the EDEN initiative, along with the Red Cross and Oklahoma Small Business Development 
Center on rural business continuity. It may also attempt to access resources from rural and 
agricultural-centric programs such as the Cargill Foundation and the Noble Foundation that have 
expressed an interest in resilience. Actions to implement the agricultural resilience effort include: 


 


 


 


 


 


  


Action Step Deadline Source of Resources 


Engage the USDA extension 
service and related organizations 
such as the Oklahoma Farm 
Bureau and the Oklahoma 
Association of Electric 
Cooperatives (OAEC) 


July 17, 
2014 


OSU-OKC  


Hold a listening session with 
rural/agribusiness interests from 
throughout Oklahoma to more 
specifically identify rural needs 


August 
31, 2014 


Possible Grant Funding 
or corporate sponsors 


Conduct due diligence to 
determine resources available 
specifically to rural and 
agricultural businesses for 
preparation, response, recovery, 
and economic diversification  


January 
1, 2015 


OU, corporate  
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APPENDIX B:  RAW DATA - SURVEY RESULTS 


 


COMMUNITY RESILIENCE SURVEY RESULTS 


 


 


 


 


 


 


 


 


 


 


4%


60%


28%


8%


Your community has a plan or system in place to respond to the 
economic impacts of  incidents (like natural disasters, sudden 
closures of  major employers, or other sudden challenges).


Strongly Agree


Agree


Disagree


Strongly Disagree


4%


44%52%


Our residents have taken necessary steps to prepare for 
disasters.


Strongly Agree


Agree


Disagree
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What are the tools you think your community may need (that you don’t currently have) the 
most in recovering from a major disaster (e.g. a pre-disaster recovery plan, better asset 
mapping of pre-incident resources, training for business leaders, etc.)? 


 Recovery plan 
 Emergency Revolving Loan Fund 


Training for business leaders 
 Information and planning PRIOR to an event 
 pre-disaster recovery plan 
 Community shelters and emergency response to rural areas 
 Printed guides that people can have before a disaster that lets them know where and how 


to seek help. Understanding that these could be lost in the disaster, there should be 
several thousand extra copies for distribution later. 


 Training for business leaders, getting them to participate in our EOP.  
 I would like to see a training session offered to business leaders in the community. Also, 


a “town meeting” for people to attend offering tips and resources to the community. 
 Communications both to public and other responders 
 Debris plan approved by FEMA 
 Pre-disaster recovery plan, better asset management of pre-incident resources, training for 


business leaders, training for community members 
 pre-disaster planning, recovery planning 
 Consistent methods to communicate the available resources to allow for a faster response 


to those in need and to fully utilize those resources.  
 Business Continuity Planning for business leaders 
 Pre-disaster recovery plan, pre-incident resources 


4%


16%


32%


48%


About how many of  businesses in your community have conducted 
business continuity planning or implemented steps to be less 
vulnerable from a disaster?


Many


Some


Few


I don't know
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 Training in developing and implementing a business continuity plan. Also, help in 
coordinating efforts with other local governments and organizations. 


 Engagement and training of business leaders by community and government leaders. 
 Depends on the type of disaster.  
 Additional business continuity plan training and a sense of urgency to accomplish that. 
 pre-disaster planning and training 
 Training for business leaders and a pre-disaster recovery plan 
 Yes, we need  a better local plan, asset mapping and training 
 Disaster Recovery Plans 


Continuity of Business Plans 
Training in disaster recovery and continuity of business planning and preparedness 
Training in mitigation planning for businesses 


 Planning 


Please list any disaster preparedness, hazard mitigation, community resilience, recovery or 
response efforts and programs, centers of excellence, or other assets related to disasters or 
disruptions, either currently underway or planned. These may be by you, or in your 
community, county, or region. 


 EOP, Hazardous mitigation plan. 
 We have a complete Emergency Operations Plan approved the State of Oklahoma and 


FEMA. 
 hazard mitigation plan 


backup generators for critical town facilities 
flood hazard prevention ordinance 
fire wise education information 
storm shelter registration county task force organization, leadership and participation 
interoperable communication system 
NIMS compliant  


 Emergency warning systems (fire / tornado, etc.) and a business continuity plan 
 Currently looking into IPAWS for the city of Yukon, continue to meet with EOP Group 


and updating our HMP, upgrading our 911 capabilities.  
 Outreach safety programs, FEMA approved hazard mitigation plan 
 Disaster preparedness in the hospital setting is established and drilled, including 


disruptions in services, such as utilities, etc.  Our local community is very fortunate to 
have an extremely active Local Emergency Planning Committee that works together for 
disaster preparedness.  This would be a great resource for recovery and response, 
however, anything community wide would definitely test that. 


 Oklahoma County Emergency Operation Plan 
 City and County has a Local Emergency Planning Committee that is actively engaged in 


these areas. There was an effort last year to bring others into that group to determine what 
other resources there may be, OR to help build a strong connection, but the May storms 
stopped all that.  
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 local CERT team led by good local Emergency Manager,  SE OK State University has 
done campus wide all hazards training and has student CERT team 
In my role at OKSBDC I provide BCP statewide 


 We used our residence halls as temporary housing for disaster workers after the tornadoes 
in 2013. 


 Hazard and Risk Assessment, Emergency Operations Plan, Mitigation Plan, Response 
and Recovery Exercises, Mitigation Projects, etc. 


 I have a ranch to go to where I can survive without interference,  
 Tulsa Partner's Disaster Resistant Business Council 


City of Tulsa Multi-Hazard Mitigation Plan 
City of Tulsa Stormwater Drainage and Hazard Mitigation Advisory Board 


 We operate under Grady County's hazard mitigation plan 
 We are part of the Cleveland County, OK five year hazard mitigation plan, and we are 


very connected to the County EMS and State EMS Programs.  All our local leaders have 
taken the required Incident Command Certification training and we have a local 
Emergency Management Director.   


 Fire Department is training along with Emergency Services (ambulance) 
 
 
 


 
 
 
 
 


ECONOMIC DEVELOPMENT SURVEY RESULTS 


12%


19%


25%


31%


13%


What	type	of	stakeholder	are	you?


Business	Owner


	Economic	Development
Practitioner


Local	Government	Staff


Chamber	of	Commerce
Representative


Other
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Are there efforts underway intended to support resilience, businesses preparedness, 
business continuity, or disaster recovery? 


 City/County Emergency Manager is trying to pull the various groups together to cover 
some of these topics.  


 We have an Emergency Management Director who works for the city of Kingfisher 
 We have learned a great deal since our campus was destroyed by the May 31, 2013 


tornado. As we build back, we are re-thinking many of our processes. 
 FEMA, EDA, American Red Cross' Ready Rating Program 
 Have a workshop coming up in June. 
 Business preparedness and continuity workshops offered to our membership. 
 several projects through the City of Moore as well as the Moore Chamber of Commerce 


and other entities 
 Chamber is consistently developing plans to ensure our businesses are prepared. 
 OCCC has a detailed agenda. 
 PROJECT BEACON 
 After last May, 2013, we started sharing information 


 


 


 


 


 


 


 


 


 


 


 


Are there any initiatives or groups in your community working on bringing in new 
industries, expanding workforce training opportunities, providing additional business 
services, or conducting any advanced planning initiatives? 


Non‐profits
17%


Local	Emergency	
Management


20%


Economic	
Development	
Organizations


13%
Private	Companies


7%


Elected	Officials
7%


N/A
13%


Other
23%


If	yes	to	previous	question,	who	is	leading	the	effort?
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 As it relates to economic development we are always working on these areas.  
 Although we have a Kingfisher Development Foundation that owns the Industrial Park 


and promotes it for business development, we do not have a paid Economic Development 
employee. 


 At CVTC, we are partnering with both private businesses and public organizations to 
provide the training and services needed to expand our current industries while we work 
to recruit new industries. 


 I don't know 
 Greater OKC Chamber and Partnership does all 
 Our city is supposed to be handling our economic development efforts but have done 


very poorly in doing so. 
 City of Blanchard is currently developing an industrial site to gain new business and is 


actively seeking new businesses. Chamber of Commerce offers multiple workshop 
opportunities to provide workforce training and additional business services.  


 No 
 Chamber, OK Career Tech and Meridian Tech on workforce training 
 I don't know 
 The Blanchard Economic Trust Authority was recreated and activated for this purpose. 
 EOC Partnership and EOC Tech, ODOC 
 I don't know 
 No 
 The Edmond Economic Development Authority 


 


Are there any other needs, issues, or concerns that may be addressed in building resilience 
and enhancing economic capacity?  If so, please list, and be as specific as possible. 


 An awareness or menu that can be shared of what is available.  I would doubt that many 


Business Owner
4%


Economic 
Development 
Practitioner


4%


Local 
Government 


Staff
54%


Other
38%


What type of  stakeholder are you?


34%


40%


13%


13%


In	your	estimation,	what	percentage	of	your	stakeholders	
(e.g.	businesses,	members,	constituents,	etc.)	have	
continuity/preparedness	plans	and	are	ready	for	disasters?


Less	than	10%


10%	to	25%


25%	to	50%


50%	to	75%
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of the wealth generators in the community or even the service companies and 
organizations know what is available in these areas.  


 I think building resilience and enhancing economic capacity are both needed here. 
 There is still a need for organizations to prepare for not only disasters, but other situations 


like theft, key personnel loss, etc. 
 We are surveying to understand the answer to this question 
 I don't know (7 respondents) 
 No (3 respondents) 
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