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Ordering paragraph I of the Federal Energy Regulatory Commission’s (FERC) Order Modifying and 

Approving Shoreline Management Plan (SMP) issued on October 17, 2013, required Grand River Dam 

Authority (GRDA) to complete and file an updated SMP within six years of the order.  The updated plan 

was to include provisions for (1) quantifying the effects of permitted vegetation removal and mitigating the 

effects in other areas; (2) provisions for identifying existing wetlands potentially affected by proposed 

shoreline activities, evaluating their functions and values, assessing the probable effects of proposed 

activities on wetland, and addressing adverse effects on wetland from permitted activities through 

appropriate mitigation; and (3) provisions for identifying wildlife habitats potentially affected by proposed 

shoreline activities and evaluating their functions and values, assessing the probable effects of proposed 

activities on wildlife habitats, and addressing adverse effects on wildlife habitats from permitted activities 

through appropriate mitigation.  The SMP update must also include a discussion of the new provisions 

and any resulting modification to other provisions of the SMP, and other necessary modifications to the 

SMP, a summary of how the SMP was revised and a plan and schedule for filing future updates to the 

plan (Federal Energy Regulatory Commission, 2013). 

 

Ordering paragraph D of the Order extending License Term, Modifying Relicensing Process Plan and 

Schedule, Granting Extensions of Time, and Amending Storm Adaptive Management Plan issued on 

September 9, 2019 extended the deadline for filing the plan until January 1, 2023 to coincide with the 

deadline for filing the Draft License Application (Federal Energy Regulatory Commission, 2019). 

 

This updated SMP has been prepared in compliance with the Commission’s 2013 and 2019 Orders. 

 

Vegetation Management Provisions 

Vegetation management provisions are discussed in Section 10.5.  A summary of vegetation 

management activities taking place between 2017 and 2021 are discussed.  Due to the limited number of 

vegetation management permits issued for activities such as new lawn development or view corridors that 

may change the character of vegetation within the Project boundary, GRDA does not believe vegetation 

mitigation is warranted at this time.  GRDA is proposing to continue tracking all vegetation management 

permits issued in the Responsible Growth Shoreline Management Classification (SMC) and reassess the 

need for vegetation mitigation measures during the next SMP update in six years following the approval 

of this SMP.  GRDA will continue to report the number of permits issued and will provide additional 

information regarding the number of permits and acreage of area for permits issued for vegetation 

management in its annual report.  

 

In order to address the potential for a large increase in vegetation management permits between SMP 

updates, GRDA is also proposing to continue the current practice of consulting with the Oklahoma 

Department of Wildlife Conservation (ODWC) and the United States Fish and Wildlife Service (USFWS) 

in the event more than 100 vegetation management permits are issued in the Responsible Growth SMC 

in any year, or in the event vegetation removal is proposed in an individual project where over 100 feet of 

shoreline has vegetation removed. 

 

Vegetation management permits issued in Responsible-Growth Sensitive, Wildlife, and Stewardship 

require consultation with the ODWC and USFWS prior to issuance.  During this consultation, the resource 

agencies may request that vegetation mitigation be incorporated into any permits issued. 
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GRDA has also added information in the enforcement section of the SMP to allow for the ability to require 

vegetation mitigation for any unauthorized vegetation management activities. 

 

Wetland Impact Provisions 

Section 10.6 Wetland Impacts has been added to the updated SMP.  GRDA does not typically allow SMP 

activities within wetland areas and already requires that appropriate erosion and sediment control 

measures be implemented for all permits issued that involve ground disturbing activities.  This 

requirement avoids impacts to wetlands and the Project reservoir. 

 

GRDA is proposing to begin documenting potential wetland impacts by tracking all permits that may 

impact wetlands.  The number of permits issued, wetland acreage impacted, wetland type, and functional 

value of wetlands will be recorded.  This information will be compiled in an annual report that is submitted 

to ODWC, USFWS, and FERC annually.  GRDA will assess the need for wetland mitigation measures 

during the next SMP update in six years following the approval of this SMP. 

 

GRDA has also added information in the enforcement section of the SMP to allow for the ability to require 

wetland mitigation for any unauthorized vegetation management permits. 

 

Wildlife Habitat Provisions 

Section 10.7 Wildlife Habitat Impacts has been added to the updated SMP.  Since the wildlife habitat for 

common species within the Project is typical of the entire Project vicinity, GRDA does not believe that 

SMP-authorized activities will adversely impact species that may utilize similar habitat in areas adjacent to 

the Project. 

 

GRDA is instead proposing to focus its wildlife habitat provisions on threatened and endangered species 

(TE Species) habitat.  GRDA is proposing to evaluate each permit’s potential impact to TE Species and 

require the implementation of mitigation measures to minimize or avoid impacts to TE Species as permit 

conditions.  If the project applicant is unwilling to implement required mitigation measures, the permit will 

be denied.  Since any appropriate mitigation measures will be incorporated into any permit issued, no 

additional tracking of TE Species habitat is currently being proposed.  

 

Other Modifications to the SMP 

• Section 2.3 Structure of SMP was updated to incorporate new provisions and other updates. 

• Section 4.2 SMP Update Public Participation and Agency Consultation was updated to 

incorporate public outreach associated with the SMP update. 

• Section 5.2 Pensacola Project Description was updated based on information from the most 

recent Supporting Technical Information Document (STID) and current rule curve. 

• Section 5.4 Water Quality was updated to incorporate current water quality standards and recent 

testing results. 

• Section 5.5 Fish and Wildlife Species was updated to incorporate more recent fish and wildlife 

information than was available at the time the original SMP was written. 

• Section 5.6 Threatened and Endangered Species was updated to incorporate information from 

the Information for Planning and Consultation (IPaC) Official Species List and information from 

relicensing studies. 

• Section 5.8 Wetlands was updated to incorporate information from the Wetlands and Riparian 
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Habitat relicensing study. 

• Section 5.9 Land Use was updated to include current permitting information and information from 

the Socioeconomic Study relicensing study. 

• Section 5.11 Cultural Resources was updated to discuss ongoing relicensing studies and identify 

tribes that were consulted with regarding the SMP update. 

• Section 5.12 Socioeconomic Resources was updated to incorporate information from the 

Socioeconomic Study conducted for relicensing. 

• Section 6 Summary of Recreation in the Project Vicinity was updated to include information from 

the Recreation Study conducted for relicensing. 

• Section 7.1.6 Responsible Growth-Sensitive was updated to combine the former Responsible 

Growth-Wetland and Responsible Growth-Sensitive SMC areas. 

• Section 7.2.1 Commercial Uses and Section 7.2.2 Residential Uses were updated to identify that 

no new gravel mining or new private wastewater treatment facilities would be permitted on any 

GRDA owned lands within the Project boundary. 

• Section 7.3 Shoreline Classification Mapping was updated with current SMC maps to incorporate 

changes in classifications since the last SMP maps were approved (i.e., lands reclassified as 

Stewardship due to results of wetland delineations, etc.).  The maps also combined the 

Responsible Growth-Wetland and Responsible Growth-Sensitive classifications in the existing 

SMP.  A comparison of the amount of shoreline included in each SMC in the updated SMP versus 

the existing SMP was also completed. 

• Section 10.8.1 Habitable Structures has been updated to include information on the development 

of Habitable Structure standards and information regarding annual reporting. 

• Section 10.8.2 Dredging/Excavation Policy has been updated to restrict the requirement that 

requires sediment sampling for all dredging permits issued, to only require sediment sampling in 

the upper portion of the reservoir, upstream of the Highway 59 bridge (Sailboat Bridge) due to the 

higher levels of zinc, lead, and cadmium that are present in higher concentrations than in the 

lower portions of the reservoir. 

• Section 10.8.7 Licenses to Encroach has been updated to discuss the procedures used to identify 

and address encroachments, describes the annual reporting requirements, and summarizes the 

most recent annual report. 

• Section 11.1.2 Actions Available for Enforcement was revised to include provisions allowing 

GRDA to require mitigation for unauthorized activities regarding vegetation management, that 

caused a wetland impact, or impacted TE Species habitat. 

• Section 12.1 Tracking Non-Project Use was revised to include information regarding tracking of 

vegetation management permits in the responsible growth SMC, permits issued that may impact 

wetlands, and requirements to submit annual reports to ODWC, USFWS, and FERC. 

 

Plan and Schedule for Future Updates 

GRDA is proposing to update the SMP within six years from the date FERC approves the current update. 
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1.1 Introduction 

This SMP applies to property within the Project boundary either owned in fee by GRDA or where GRDA 

holds flowage easements.  It does not control the use of lands outside the Project boundary.  The Project 

boundary is defined by the Exhibit G drawings incorporated into the license and may or may not be 

determined by reference to any particular contour elevation.1  Therefore, questions on whether a 

particular piece of land is subject to the SMP can only be answered after review of a survey conducted by 

a licensed surveyor, review of the exhibit G drawings, and any flowage right documents.  This SMP does 

not grant GRDA any rights that it does not already hold.  

 

The Project is located on the Grand River in northeastern Oklahoma.  The Grand River begins in Kansas 

as the Neosho River and flows into Oklahoma where it joins the Spring River to form the Grand River.  The 

Pensacola Project is located between river miles (RM) 77 and 143 on the Grand River and lies within 

Craig, Delaware, Mayes, and Ottawa counties (Federal Energy Regulatory Commission, 1991).  

Pensacola Dam, which forms a reservoir known as Grand Lake O’ the Cherokees (Grand Lake), is located 

between the towns of Langley and Disney.  The Grand River flows south from the Pensacola Dam to its 

confluence with the Arkansas River near Muskogee, Oklahoma (Grand River Dam Authority, 2008a). 

 

The Pensacola Project was the first hydroelectric project constructed in Oklahoma.  Construction began 

in 1938 and concluded when the spillway gates were closed in March 1940, forming Grand Lake.  GRDA 

has operated and maintained the Project since August 1946 when, pursuant to an act of Congress, the 

United States returned the Project to GRDA following World War II.  In addition to adjustment and 

settlement of financial obligations regarding the Project, the 1946 act retained—for flood control 

purposes—all lands or interests in lands of the United States above elevation 750 feet mean sea level 

(msl), necessary or desirable for operation of the Project at a pool elevation of 755 feet msl.  Also for 

flood control purposes, the 1946 act granted the Department of the Interior flowage rights on all of 

GRDA’s lands or interests therein above elevation 750 feet msl which are necessary or desirable for 

operation of the Project.2  In addition to Grand Lake, the Project works consist of a main dam, two 

auxiliary spillways, an intake structure, a powerhouse containing six turbine generator units, and other 

equipment and facilities (Grand River Dam Authority, 2008a). 

 

GRDA is an agency of the State of Oklahoma, created by the Oklahoma Legislature in 1935 to be a 

“conservation and reclamation district for the waters of the Grand River.”  GRDA owns lands within the 

Project boundary and has authority to prescribe and enforce rules and regulations for commercial and 

recreational use of the lake.  GRDA manages the shoreline via this SMP, which establishes a permitting 

system and uses GRDA law enforcement personnel to enforce regulations. 

 

GRDA shares water storage and release operations with the U.S. Army Corps of Engineers (Corps or 

USACE) as part of a basin-wide system of flood control and navigation projects.  GRDA controls Project 

operations of the conservation pool.3  Under various acts of Congress, the Corps has exclusive 

 
1 At the time of the submittal of this SMP, the Project boundary is currently in the process of being finalized.  Therefore, the Project 
boundary as shown on any of the enclosed exhibits is subject to minor change.  The Project boundary to which the SMP 
requirements apply is the Exhibit G incorporated into the new license. 
2 60 Stat. 79th Cong., 2nd Sess-CHS.709,710-July 31, 1946 
3 The conservation pool includes all water within the Project reservoir up to elevation 745 Pensacola Datum (PD). Unless otherwise 

 



2 

 

 

jurisdiction over flood control at the Project.4  Pursuant to the Corps’ Water Control Manual for Grand 

Lake, when the Project reservoir levels approach or rise into the flood pool, which begins at elevation 745 

feet Pensacola Datum, the Tulsa District of the Corps directs water releases from the Pensacola Dam 

(Federal Energy Regulatory Commission, 2022).  

 

1.2 Background 

On July 21, 2008 GRDA voluntarily filed a proposed SMP for Commission approval.  The original filing 

was supplemented with additional information on December 23, 2008, January 26, 2009, and February 

23, 2009.  The SMP was developed to provide for GRDA’s comprehensive management of the Project, 

ensuring that reservoir and shoreline are managed in a manner consistent with license requirements and 

Project purposes.  The SMP provides for reasonable residential and commercial development at the 

Project, while protecting the Project’s environmental, public recreation, cultural, and scenic values (Grand 

River Dam Authority, 2008a).   

 

The towns of Afton, Bernice, Cleora, Disney, Dotyville, Grand Lake Towne, Grove, Ketchum, Langley, 

Miami, Peoria, Wyandotte, and Zena are located within the Project vicinity.  In the early years of Project 

operation, shoreline development primarily consisted of agricultural and small seasonal, private 

developments.  But over the years, Grand Lake has become a focal point of residential and commercial 

development in northeast Oklahoma.  The majority of the development to date has occurred on the 

central and southern portions of the reservoir, with both residential and commercial uses interspersed 

adjacent to and within the Project boundary (Grand River Dam Authority, 2008a).  A map showing the 

Pensacola Project vicinity is located in Figure 1.2-1. 

 

 

 

  

 

noted, all elevations are referenced relative to PD.  PD elevations can be converted to National Geodetic Vertical Datum of 1929 
(NGVD) by adding 1.07 feet and to the North American Vertical Datum of 1988 (NAVD) by adding 1.4 feet. 
4 E.g., 33 U.S.C. § 709; National Defense Authorization Act for Fiscal Year 2020, Pub. L. No. 116-92, § 7612, 133 Stat. 1198, 2312 

(2019). 
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Figure 1.2-1 Pensacola Project Vicinity 
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On October 17, 2013, FERC issued an order modifying and approving the SMP.  The order included 

specific conditions requiring revised Shoreline Management Classification (SMC) maps, comprehensive 

reports on encroachments and habitable structures, provisions to assess and minimize disturbance of 

contaminated sediments, provisions to monitor and protect water quality, shoreline vegetation and 

wildlife species; and provisions to assess and mitigate impacts on wetlands and wildlife resources; 

recreation site location information; and required an updated SMP within six years, by October 17, 2019 

(Federal Energy Regulatory Commission, 2013).  FERC approved the revised SMC maps on June 27, 

2017 (Federal Energy Regulatory Commission, 2017a).  

On May 21, 2019, GRDA requested an extension of time to extend the Project’s license, modify the 

Project’s Integrated Licensing Process (ILP) plan and schedule, modify the approved relicensing study 

plan, extend the filing date for the updated SMP, and extend the filing date for revised Exhibit G 

drawings.  FERC granted this request on September 9, 2019.  This order extended the deadline to file 

this updated SMP to January 1, 2023, concurrent with GRDA’s extended deadline for filing its Draft 

License Application (DLA).  This extension will allow GRDA the opportunity to address comments or 

recommendations received from stakeholders on the SMP as part of its Final License Application (FLA). 
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2.1 Introduction 

This SMP is designed to guide GRDA’s management actions in conformance with the Project’s license.  

This document includes strategies to manage and enhance the environmental and socio-economic values 

of the Project.  These strategies include protecting environmental resources while providing public access 

and maintaining consistency with other jurisdictional polices and plans relevant to the area (Grand River 

Dam Authority, 2008a). 

 

This SMP was developed considering all of the existing and reasonably foreseeable future uses of the 

Project, resources currently protected by law (e.g., rare, threatened, and endangered species, and 

wetland sites), public interests, and FERC regulations and guidelines.  When this SMP was initially 

developed, interested stakeholders, including adjacent property owners, commercial operators, local 

realtors, and resource agency staff provided valuable assistance in the original development of the SMP 

through their involvement in the Stakeholder Working Group (SWG) and public hearings, by submitting 

written comments and through direct consultation.  Stakeholders provided valuable insight to daily life on 

the lake, local knowledge of specific environmental resources, expectations of recreational users, 

adjacent property owners and business owners, as well as individual perspectives on potential 

management strategies and actions (Grand River Dam Authority, 2008a).  Stakeholders were also able to 

provide input into the SMP update through participation in public meetings and by providing comments on 

the draft document. 

 

2.2 Territorial Jurisdiction 

This SMP applies to property within the Project boundary either owned in fee by GRDA or where GRDA 

holds flowage easements.  It does not control the use of lands outside the Project boundary.  The Project 

boundary is defined by the Exhibit G drawings incorporated into the license5 and may or may not be 

determined by reference to any particular contour elevation.  Therefore, questions on whether a particular 

piece of land is subject to the SMP can only be answered after review of a survey conducted by a 

licensed surveyor, review of the exhibit G drawings, and any flowage right documents.  This SMP does 

not grant GRDA any rights that it does not already hold. 

 

2.3 Structure of SMP 

FERC guidelines recommend that a SMP use existing resource information to designate SMC and to 

develop guidelines that provide a framework for determining appropriate proposed shoreline use in 

relation to existing uses and environmental resources.  A SMP may identify areas afforded additional 

protection or that may require additional scrutiny before permitting new uses.  Similarly, a SMP may also 

identify shoreline segments that are suitable for future use and that may not require as much scrutiny 

before development.  Most importantly, a SMP provides a management linkage between the Project’s 

license and FERC’s obligations under the Federal Power Act (FPA) (Grand River Dam Authority, 2008a). 

 

The general structure and definition of what is included in each section of the SMP is shown below.  

 

 
5 At the time of the submittal of this SMP, the Project boundary is currently in the process of being finalized.  Therefore, the Project 
boundary as shown on any of the enclosed exhibits is subject to minor change.  The Project boundary to which the SMP 
requirements apply is the Exhibit G incorporated into the new license. 
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• Section 1 - Provides an introduction and brief overview of the Project. 

• Section 2 - Provides the purpose and scope of the SMP. 

• Section 3 - Summarizes GRDA’s management goals and objectives. 

• Section 4 - Outlines public participation during the development of the SMP and the SMP update. 

• Section 5 - Provides an inventory of existing environmental, cultural, and socioeconomic resources. 

• Section 6 - Provides a summary of recreation in the Project vicinity. 

• Section 7 - Defines the SMCs and identifies resource management goals, allowable uses, and      

prohibited uses for each classification. 

• Section 8 - Describes adaptive management strategies to monitor ongoing shoreline development. 

• Section 9 - Identifies the process used by GRDA to determine what activities require a permit. 

• Section 10 - Details GRDA’s permitting standards and requirements. 

• Section 11 - Outlines the enforcement policies as related to the SMP. 

• Section 12 - Addresses when it is necessary to update the SMP. 

• Section 13 - Identifies sources for more detailed information. 

• Appendix A Contains the documentation of consultation regarding the SMP update. 

• Appendix B Contains the EBird Checklist showing bird species documented at Cherokee State Park. 

• Appendix C Contains maps showing vegetation in the Pensacola Project vicinity. 

• Appendix D Contains maps showing wetlands in the Pensacola Project boundary. 

• Appendix E Contains updated Shoreline Management Classification maps. 

• Appendix F Contains suggested BMPs for use on non-project lands including identifying monarch 

butterfly habitat. 
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This SMP for Grand Lake is a comprehensive plan designed to guide management of the multiple 

resources and uses of the Project’s shoreline in a manner consistent with the FERC license and Project 

purposes.  The SMP formalized many of the processes and criteria that GRDA historically used to manage 

and balance the private and public uses of the Project’s shoreline with environmental resources and 

hydroelectric generation.  The SMP provides support and rationale of consistent land management policies 

and permitting decisions, both in the short term and over the life of the Project’s new license.  This 

document serves as a planning tool to guide in the protection and enhancement of the Project’s 

environmental, recreational, and other values.  It also provides the background to support permitting 

decisions and other activities undertaken by GRDA within the Project (Grand River Dam Authority, 2008a).  

 

SMP Objectives 

• Establish SMC and allowable use categories to guide the management of non-Project uses of 

GRDA’s Project lands; 

• Establish an equitable and reasonable balance between private and public uses, overall 

maintenance of existing natural and cultural resources, and hydroelectric generation; 

• Provide a reference and/or linkage to other Project-related studies, management plans, and 

permitting regulations; 

• Provide a summary of the types and locations of existing recreational opportunities and future 

recreational enhancements; 

• Provide support and rationale for permitting processes and regulations within the Project 

boundary; and 

• Describe the SMP amendment and monitoring process (Grand River Dam Authority, 2008a). 
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4.1 Original SMP Development Public Participation and Agency Consultation 

 Public Listening Sessions 

Development of the original SMP began with a series of three public listening sessions in the Grand Lake 

vicinity.  The sessions allowed an opportunity for stakeholders to voice their comments, concerns, and 

questions regarding management of Project lands and to solicit volunteers to serve on the SWG (Grand 

River Dam Authority, 2008a). 

 

 Stakeholder Working Group Meetings 

The SWG was designed as a volunteer advisory committee to provide opinion, advice, and their personal 

or group experiences at Grand Lake, so that local insight and information could be considered and used in 

the development of the SMP.  An effort was made to assure representation of a wide range of private and 

commercial interests as well as a regionally diverse group.  The SWG was comprised of three committees 

with distinct tasks and objectives.  Working in an advisory role, the Land Use Classification and Allowable 

Use committees each met five times, and the Permitting committee met four times (Grand River Dam 

Authority, 2008a).  

 

 Agency Consultation on Draft SMP 

As part of the consultation process, GRDA solicited comments from twenty-seven federal, state, county, 

tribal, and local municipal resource agencies.  Further, it delayed the final GRDA Board of Directors (GRDA 

Board) approval of the SMP to engage in additional meaningful dialog with the US Fish and Wildlife Service 

(USFWS) and Oklahoma Department of Wildlife Conservation (ODWC).  GRDA made several changes to 

the SMP as a result of discussions with the resource agencies (Grand River Dam Authority, 2008a).   

 

These changes included: 

• Creation of a distinct SMC for Wildlife Management Areas; 

• Consolidation and relocation of areas designated as Stewardship Areas to maximize the benefits 

of resource management efforts; 

• Clear identification of factors to be considered prior to permitting new uses; and 

• Requirements for public hearing prior to permitting new uses (Grand River Dam Authority, 2008a). 

 

 Public Comments on Draft SMP 

Between February 8, 2007 and March 6, 2007, GRDA hosted five public hearings to provide stakeholders 

with an opportunity to comment on the working draft of the SMP (Working Draft).  The events were 

publicized through press releases, newspaper advertisements, the GRDA website, and emails to 

stakeholders.  Approximately 724 people attended the hearings.  In addition to comments at the hearings, 

GRDA also received input from the public though written correspondence and petitions.  Approximately 

345 letters and emails, and petitions containing approximately 2,713 signatures were received.  A review 

of comments received showed that there was little public support for the Working Draft.  The Vegetation 

Management Plan and SMC were the greatest areas of concern for the public (Grand River Dam 

Authority, 2008a). 

 

Based on comments on the Working Draft, GRDA revised the SMP (Revised Draft).  Two additional public 

hearings were held on October 2, 2007 and October 4, 2007 to allow the public to comment on the 
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Revised Draft.  Comments received on the Revised Draft were largely supportive of the changes made to 

the SMP (Grand River Dam Authority, 2008a). 

 

 FERC Approval of SMP 

GRDA submitted the SMP to FERC for approval on July 21, 2008.  GRDA supplemented the SMP 

application with additional information on December 23, 2008, January 26, 2009, and February 23, 2009.  

FERC issued an order on October 17, 2013 amending and approving the SMP.  This order required that 

the GRDA complete and file an updated SMP within six years of the order.  The updated plan was also 

required to include the following items: 

• Provisions to quantify the effects of permitted vegetation removal and to mitigate the effects 

through enhancement or protection of vegetation in other areas; 

• Provisions to identify existing wetlands potentially affected by proposed shoreline activities and 

evaluate their functions and values, assess probable effects on wetlands, and address adverse 

effects through appropriate mitigation;  

• Provisions to identify wildlife habitats potentially affected by shoreline activities, assess their 

probable effects, and addressing adverse effects through appropriate mitigation; 

• Any other necessary modifications to the SMP; 

• A summary of revisions to the approved SMP; and 

• A plan and schedule for filing future updates (Federal Energy Regulatory Commission, 2013). 

 

GRDA submitted a request to FERC requesting an extension to filing the SMP update to January 1, 2023, 

to coincide with GRDA’s extended deadline for filing its Draft License Application.  On September 9, 2019 

FERC issued an order extending the deadline to file the updated SMP to January 1, 2023 (Federal Energy 

Regulatory Commission, 2019). 

 

4.2 SMP Update Public Participation and Agency Consultation 

The following sections describe the public and agency consultation conducted during the SMP update. 

 

 Public Meeting 

On February 24, 2022, GRDA held a public meeting to discuss the SMP update and solicit stakeholder 

input.  The meeting was scheduled to be held at Shangri La Resort and Hotel on Monkey Island, but due to 

inclement weather on the date of the meeting, stakeholders who had RSVP’d for the event were sent 

information to attend virtually to avoid travelling in the icy conditions.  Information regarding the meeting 

was provided on the GRDA website, distributed at boat shows, sent to private and commercial permittees 

and resource agencies.  Public notices were also published in the Vinita Daily Journal on February 16 and 

23 and the Miami News Record and Grove Sun on February 15, 2022. 

 

A total of eleven interested members of the public and nine representatives affiliated with GRDA attended 

the meeting.  No resource agencies representatives attended the meeting.  No written comments from 

any meeting participants were received.  A copy of the proof of publication for each of the public notices, 

the outline sent to stakeholders prior to the meeting, the PowerPoint presentation from the meeting, a list 

of meeting participants, and a brief description of comments received and GRDAs responses are included 

in Appendix A. 
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 Stakeholder Consultation 

The draft SMP was distributed to the Pensacola relicensing distribution list as part of the Draft 

License Application. 

 

Comments received from the resource agencies and other stakeholders and GRDA’s responses will be 

addressed in the FLA. 
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5.1 Grand River Basin 

The Pensacola Project is located on the Grand River, a tributary of the Arkansas River.  The Grand River 

begins as the Neosho River in east central Kansas, just north of the city of Council Grove.  The Neosho 

River flows generally southeast through Kansas for approximately 300 miles into Oklahoma.  The Grand 

River begins at the Neosho’s confluence with the Spring River, southeast of Miami, Oklahoma.  

Pensacola Dam is located at river mile 77 and impounds water upstream approximately 66 miles, 

extending upstream to the confluence of the Neosho River and Spring River approximately 14 miles up 

the Neosho River and 10 miles up the Spring River (Federal Energy Regulatory Commission, 1991).  At 

flood pool, when the river is under Corps control, the water is impounded further upstream into the 

tributaries (Grand River Dam Authority, 2008a). 

 

Principal tributaries of the Grand River are the Cottonwood, Elk, and Spring rivers and Big Cabin, Labette, 

Lightning, and Spavinaw creeks.  The Project occupies portions of Craig, Delaware, Mayes, and Ottawa 

Counties in northeast Oklahoma (Federal Energy Regulatory Commission, 1991).   

 

There are two dams downstream of the Project on the Grand River.  These include the Markham Ferry 

Hydroelectric Project Dam (FERC No. 2183) and the Fort Gibson Dam.  The Markham Ferry Dam is also 

owned and operated by GRDA.  The Fort Gibson Dam is owned and operated by the Corps.  From the 

Fort Gibson Dam the Grand River flows southwest to its confluence with the Arkansas River in 

Muskogee, Oklahoma. 

 

The river basin has a total area of 12,520 square miles, of which approximately 6,220 square miles are in 

Kansas, 2,960 are in Missouri, 2,930 are in Oklahoma, and 410 are in Arkansas.  The river basin ranges 

in elevation from approximately 1,500 feet mean sea level (msl) in the upper basin in Kansas to about 

500 feet msl in the lower basin in Oklahoma (Federal Energy Regulatory Commission, 1991). 

 

The climate in Delaware and Ottawa counties, where much of the Project is located, is temperate with 

average annual temperatures of 58.9 degrees Fahrenheit (°F) and 57.8 °F and an average annual 

precipitation of 46.68 inches and 46.02 inches, respectively (Oklahoma Climatological Survey, n.d.a).  

Warm moist air moving northward from the Gulf of Mexico often influences weather, especially in the 

southern and eastern portion of the state resulting in increased humidity, cloudiness, and precipitation 

(Oklahoma Climatological Survey, n.d.b). 

 

Land use in the Grand River Basin is devoted primarily to agriculture, mining, and recreation.  Corn, small 

grains, sorghum, alfalfa, fruits, and vegetables are the principal crops produced.  Coal, clay, lead, zinc, 

lime, petroleum, and natural gas are mined in the basin (Federal Energy Regulatory Commission, 1991). 

 

5.2 Pensacola Project Description 

The Pensacola Project consists of the Pensacola dam with a gated main spillway, middle gated spillway, 

east gated spillway, powerhouse, tailrace, electrical switching station, transmission, Grand Lake, arch toe 

pump station, and surrounding land extending landward to an approximate elevation of 750 feet PD. 
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5.2.1  Pensacola Dam 

The Pensacola Project’s dam is a multi-section structure.  The different sections, from right to left looking 

downstream, consist of: West Non-Overflow Section, Multiple Arch Section, Main Spillway Section, East 

Non-Overflow Section, Middle Spillway Section, and East Spillway Section.  

 

5.2.1.1 West Non-Overflow Section 

The west abutment is connected to the west end of the west non-overflow section of the dam which is 

a concrete gravity section approximately 28 feet long.  The east side of the west non-overflow section 

is connected to the multiple arch section.  The cross-sectional width is approximately 43 feet and the 

height from the base of the section to the top of the roadbed is approximately 75 feet.  The width and 

height measurements are scaled from the Exhibit F drawings. 

 

5.2.1.2 Multiple Arch Section 

The main portion of the dam is a reinforced concrete multiple-arch structure consisting of 52 

buttresses spaced 84 feet apart.  The buttresses are hollow except for the first and last.  There are 51 

free span concrete arches resulting in an approximate length of 4,284 feet.  A typical buttress has a 

length of 84 feet.  The dam has a crest elevation of 757 feet PD.  An arch section has a cross 

sectional width varying from approximately 185 to 130 feet.  The height from the base of the section 

to the top of the roadbed varies from approximately 100 to 155 feet.  The width and height 

measurements are scaled from the Exhibit F drawings. 

 

5.2.1.3 Main Spillway Section 

The main spillway section is integral to the dam on its west end and connected to the east non-

overflow section at the other end.  The structure is mass concrete with an ogee-shaped spillway with 

a crest elevation of 730 feet PD.  The spillway is comprised of 21 radial gates that are 36 feet wide by 

25 feet tall resulting in a structure length of approximately 860 feet.  The top of the gate elevation is 

755 feet PD.  The approximate cross-sectional width is 90 feet and height from the base of the 

section to the top of the roadbed of a typical section of the spillway is 100 feet.  The width and height 

measurements are scaled from the Exhibit F drawings.  The gates are operated by two traveling gate 

hoists located above the main spillway.  Water flows into the main spillway channel below the 

spillway.  The spillway channel merges with the east spillway channel and flows into the tailrace 

further downstream. 

 

5.2.1.4 East Non-Overflow Section 

The east end of the main spillway is connected to the east non-overflow section of the dam which is a 

concrete gravity section approximately 451 feet long.  The east side of the non-overflow is connected 

to the east abutment.  The section has a cross sectional width varying from approximately 70 feet to 

40 feet.  The height from the base of the section to the top of the roadbed varies from approximately 

85 feet to 55 feet.  The width and height measurements are scaled from the Exhibit F drawings. 

 

5.2.1.5 Middle Spillway Section 

The middle spillway section is situated about 0.9 miles east of the dam’s east abutment.  The 

structure is mass concrete with an ogee-shaped spillway, which has a crest elevation of 740 feet PD.  

The spillway is comprised of 11 radial gates that are 37 feet wide and 15 feet tall resulting in a 

structure length of approximately 450 feet.  The typical cross-sectional width and height of the middle 
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spillway from the base of the section to the top of the roadbed is approximately 45 feet and 40 feet, 

respectively.  The width and height measurements are scaled from the Exhibit F drawings.  Gates are 

operated by a traveling hoist located at the middle spillway section.  Water flows for approximately 0.5 

miles within the middle spillway channel until it joins with the east spillway channel.  

 

5.2.1.6 East Spillway Section 

The east spillway section is located approximately 700 feet east of the middle spillway section.  The 

structure is mass concrete with an ogee-shaped spillway, which has a crest elevation of 740 feet PD.  

The east spillway is comprised of 10 radial gates that are 37 feet wide and 15 feet tall resulting in a 

structure length of approximately 410 feet.  The typical cross-sectional width and height of the east 

spillway from the base of the section to the top of the roadbed is approximately 45 feet and 40 feet 

respectively.  The width and height measurements are scaled from the Exhibit F drawings.  Gates are 

operated by a traveling hoist located at the east spillway section.  Water flows into the east spillway 

channel below the spillway.  The east spillway channel is approximately 1.5 miles long and 850 feet 

wide.  The east spillway channel merges with the tailrace further downstream. 

 

5.2.2 Bypass Flow Pipe 

A 30-inch diameter bypass flow pipe was included in the Project’s design to provide a means of releasing 

water from the Project at all times, even when none of the hydropower units are operating or spillway 

gates are open.  It is not needed for the operation of the Project (Grand River Dam Authority, 2021a). 

 

5.2.3 Powerhouse, Intake Structure, and Tailrace 

The powerhouse is located below Arches 2 through 4 of the Pensacola Dam (Arch 1 is the western-most 

arch).  The powerhouse is a multi-story, reinforced concrete building and is 87.75 feet wide in the 

upstream to downstream direction, 279 feet long in the west to east direction, and approximately 45 feet 

tall.  The elevation of the generator floor is 652.0 feet PD. 

 

The intake structure supplies water to the penstocks that supply flow to the powerhouse’s six hydropower 

units and the house unit.  The reinforced concrete structure is located on top of Arches 2 through 4.  The 

intake structure has a length of 246 feet, a cross-sectional width of 23 feet, and a height of 75 feet.  The 

minimum intake elevation is 682 feet PD and the top deck elevation is 757 feet PD.  The intake includes 

vertical trash racks that are 73 feet high with 3.75-inch spacing to catch debris and bulkhead gates that 

are used to isolate and dewater individual penstocks (Grand River Dam Authority, 2017a) (Grand River 

Dam Authority, 2021a).  The gates are operated by a traveling gantry crane mounted on the top deck on 

the intake structure.  

 

Six separate steel penstocks transfer flow from the intake structure to the powerhouse hydroelectric units.  

The length of the penstocks is approximately 195 feet long.  The six main penstocks have a 15-foot 

diameter and flow is controlled by wicket gates at the entrance of each turbine.  Two (2) draft tubes per 

hydroelectric unit located below the powerhouse discharge the flow in the tailrace.  The draft tubes are 12 

feet tall by 14 feet wide with an invert elevation of 602.5 feet PD.  Slots in the draft tube opening can be 

utilized to install stoplogs to dewater a unit using a traveling hoist.  A separate 3-foot diameter penstock 

transfers flow to the house unit.  

 

The draft tubes of the powerhouse discharge in the tailrace located below the powerhouse.  The tailrace 

is approximately 1.5 miles long and 300 feet wide.  The tailwater elevations for the Pensacola Project 
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typically range between 620 and 625 feet PD at normal reservoir elevations depending on the conditions 

at the downstream Lake Hudson Project.   

 

A bypass system, on the west end of the powerhouse, consists of a 30-inch diameter pipe.  The system 

has not been operated in years.  It is unknown if any flow could pass through the system due to 

sedimentation at the intake. 

 

5.2.4  Electrical Switching Station and Transmission Equipment 

The Pensacola Project’s switching station is located west of the powerhouse downstream of the arch 

dam.  The primary transmission lines terminate at 15 kV breakers at the switching station.  There are 6 

generator leads made of parallel 500k circular mils copper, medium voltage cable operating at 13.8 kV 

that vary in length for 450 to 650 feet (Grand River Dam Authority, 2017a).  The 13.8 kV disconnects are 

the point of interconnect for the Project.  

 

5.2.5  Grand Lake O’ the Cherokees (Reservoir) 

Grand Lake O’ the Cherokees (Grand Lake) is impounded by the Pensacola Dam and was created in 

1940 with the completion of the Pensacola Project.  During GRDA’s normal Project operations, GRDA 

anticipates operating the reservoir for power generation purposes between 742 and 745 feet PD during 

the new license term.  Pursuant to section 7 of the Flood Control Act of 1944 and section 7612 of the 

National Defense Authorization Act for Fiscal Year 2020, GRDA controls the operation of the Project until 

the reservoir elevation is expected to exceed 745 feet PD, at which time the USACE has exclusive 

jurisdiction over Project operations for purposes of flood control.  The reservoir contains approximately 

1.44 million acre-feet in water storage and has a surface area of approximately 45,056 acres at an 

elevation of 745 feet PD.  The reservoir contains approximately 1.31 million acre-feet in water storage 

and has a surface area of approximately 41,581 acres at an elevation of 742 feet PD (Hunter, S.L., et. al., 

2020).  The usable water storage between 742 and 745 feet PD is 130,000 acre-feet. 

 

5.2.6  Arch Toe Pump Station 

Seepage through the Pensacola Dam and runoff from the surrounding area result in standing water in the 

ditch at the toe of the dam.  The pump station is located outside of Arch 6, which consists of two 6-inch 

submersible pumps and a single 12-inch vertical turbine pump.  The pumps are connected to a 20-inch 

diameter pipe that discharges into the tailrace below the powerhouse.  

 

5.2.7 Project Operations 

Although Congress in NDAA 2020 granted GRDA independence in Project operations relative to surface 

elevations at Grand Lake, GRDA understands the need for the Commission under the National 

Environmental Policy Act of 1969 to evaluate the effects of its proposed action, i.e., the relicensing of the 

Project.  For purposes of accommodating the Commission’s environmental review, GRDA hereby 

presents its anticipated parameters during the new license term, as follows: 

 

• GRDA will no longer utilize a rule curve with seasonal target elevations. 

• GRDA will maintain the reservoir between elevations 742 and 745 feet PD for purposes of normal 

hydropower operations and until flood control operations are directed by the USACE. 

• GRDA will continue to adhere to the USACE’s direction on flood control operations in accordance 

with the Water Control Manual (US Army Corps of Engineers, 1992). 

• Hydraulic flow for hydropower operations is anticipated to take place as the first priority for 
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discharge when the USACE is directing operation under its exclusive jurisdiction over Grand Lake 

for flood control purposes. 

• Instead of managing the Project to target a specified seasonal elevation, GRDA’s anticipated 

operations may fluctuate reservoir levels within the elevational range of 742 and 745 feet PD for 

purposes of responding to grid demands, market conditions, and the public interest, such as 

environmental and recreational considerations. 

 

5.3 Geology and Soils 

The Project is bordered on the east by the Ozark Plateau and on the west by the Prairie Plans.  Bedrock 

in the Project vicinity includes limestone, chert, sandstone, and shale.  The Project dam is constructed on 

chert (Federal Energy Regulatory Commission, 1991). 

 

The southern and eastern portions of the Project (the lower portion of the reservoir) contain deep ravines and 

narrow valleys separated by broad, gently rolling uplands.  The shorelines of the lower portions of the reservoir 

are mostly limestone bluffs and steep rocky beaches (Federal Energy Regulatory Commission, 1991). 

 

The northern and western portions of the Project lie within the Prairies Plains, which are typified by gently 

rolling plains with occasional hills and ridges.  The shorelines in these portions of the reservoir generally 

have gentler slopes.  Wetlands are confined to inlets and coves along the numerous small tributaries that 

enter the reservoir and are more abundant along the upper, shallower reaches of the reservoir.  Extensive 

cave systems occur in some of the limestone formations along the reservoir (Federal Energy Regulatory 

Commission, 1991). 

 

5.4 Water Quality 

Oklahoma’s water quality standards are published in Oklahoma Administrative Code Title 785, Chapter 

45 and consist of designation of beneficial uses, water quality criteria to protect the designated uses, and 

antidegradation policies.  The beneficial uses designated for Grand Lake include public and private water 

supply, fish and wildlife propagation as a warm water aquatic community, agriculture irrigation, and 

primary body contact recreation (Oklahoma Water Resources Board, n.d.).   

 

The waters within the Project are divided into four different sections, each with a separate waterbody ID, 

in regard to whether the waterbody is meeting the designated water quality standards.  They include 

Grand Lake Upper, Grand Lake Middle, Grand Lake Lower, and Grand River (Neosho River) Below 

Pensacola Dam.  All three parts of Grand Lake are impaired for fish consumption due to the presence of 

lead in fish tissue.  Grand Lake Upper is also impaired due to turbidity impacting the warm water aquatic 

community.  Grand Lake Lower is also impaired due to low DO impacting the warm water aquatic 

community.  The Grand River below the Pensacola Dam is listed as impaired due to low DO impacting 

the warm water aquatic community and is listed for fish consumption (Oklahoma Department of 

Environmental Quality, 2020). 

   

 Temperature and Dissolved Oxygen 

Surface temperatures at Grand Lake typically range between 4°C And 28°C on an annual basis.  Grand 

Lake usually begins exhibiting thermal stratification in May and anoxic conditions begin to develop in the 

hypolimnion several weeks later.  As algae from the water surface waters die and fall to deeper water, 

they are degraded by bacteria in a process that consumes much of the oxygen.  These anoxic conditions 
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can be magnified by elevated levels of phosphorus which, in turn, encourages greater algal activity.  The 

downstream portions of the lake display stronger stratification than the upstream portions of the lake in 

terms of the length of stratification and extent of anoxia.  The stronger stratification in the lower section of 

the lake is likely due to increased water depths (Grand River Dam Authority, 2008a).   

 

Project operations may not cause the seasonal water temperature, for use in calculation of the allowable 

load, to exceed 25°C between April 1 and June 15 each year or exceed 32°C between June 16 and 

October 15 each year for use in calculation of the allowable load to protect fish and wildlife (Oklahoma 

Water Resources Board, n.d.).  Water sampling conducted between 2017 and 2021 indicates Project 

operations did not cause water temperatures to exceed the water temperature standards. 

 

Project operations may not increase the percentage of DO readings below 2.0 mg/l to more than 70% of 

the water column (Oklahoma Water Resources Board, n.d.).  Water sampling conducted by GRDA 

between the months of May and September 2021 indicated that Project operations did not cause any 

deviations from the requirements within the reservoir. 

 

GRDA has implemented a DO mitigation plan under the current license to improve DO levels in the 

tailrace downstream of the Pensacola dam.  GRDA installed air baffles and a vacuum breaker bypass 

valve on the turbines to allow GRDA to move water at both low and high wicket gates and successfully 

oxygenate the tailrace.  Continuous DO monitors are located downstream of the dam.  When DO levels 

reach the action limits set by ODWC, GRDA operates one of the turbines at full aeration to increase DO 

levels as directed in the plan.  OWRB noted in their Sample Year 2021 Annual Report, that since the 

mitigation plan was implemented, water quality standards have typically been met during the summer 

months.  DO values only drop below standards for short periods of time before mitigation efforts are able 

to increase the DO in the tailrace below the dam (Oklahoma Water Resources Board, 2022). 

 

 pH 

In order to maintain the state water quality criteria for fish and wildlife beneficial use, Project operations 

may not cause the pH levels within Grand Lake to change outside of 6.5 and 9.0 (Oklahoma Water 

Resources Board, n.d.).  During the summer stratification period, the deeper, hypolimnetic water 

generally has pH values near the lower end of the range, while surface waters remain more alkaline 

(Grand River Dam Authority, 2008a). 

 

Water sampling results conducted from 2017-2021 indicated Project operations did not cause pH levels to 

occur outside of the required range of 6.5 to 9.0. 

 

 Phosphorus 

The overall driver of phosphorus and other nutrient input into Grand Lake is the Neosho River, followed 

by the Spring and Elk rivers.  Internal phosphorus loading generally occurs from July through September 

and causes notable increases to phosphorus concentrations with the reservoir late summer upon 

thermocline erosion.  Based on the current nutrient levels, Grand Lake is classified as a eutrophic water 

body (Grand River Dam Authority, 2017a). 

 

Excessive phosphorus can lead to algae blooms, taste and odor issues for municipal drinking water, and 

general stress to aquatic communities.  Operation of the Pensacola Project does not affect the current 
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state of nutrient dynamics in Grand Lake or nutrient related algal growth.  Water quality within Grand Lake 

is largely a function of land use within the watershed.  Many nutrient sources come from runoff and 

discharge from agricultural activities (fertilizer, manure, etc.), municipal wastewater treatment, and 

industrial activities (e.g., poultry rendering) (Grand River Dam Authority, 2017a). 

 

 Sediments and Heavy Metal Contamination 

Agricultural practices in the watershed contribute to sedimentation from stormwater runoff.  Runoff 

associated with construction sites and roads also contribute to sedimentation.  The primary source of 

heavy metals is associated with historic mining operations from the Tri-State Mining District (TSMD).  The 

TSMD is a historic mining area containing the Tar Creek Superfund site and is recognized as the source 

for sediment-bound metals in Grand Lake.  Both the Neosho and Spring Rivers drain the TSMD 

watershed.  Past studies have determined that despite elevated concentrations of cadmium, lead, and 

zinc, no evidence of sediment toxicity had been observed.   

 

A 2017 study was conducted to assess whether TSMD-specific sediment toxicity thresholds (STTs) 

develop for small streams and tributaries draining the TSMD were predictive of biological effects in the 

greater Grand Lake body.  The study focused on determining trace metal distribution within the northern 

portion of Grand Lake, prioritizing shallow water areas of six feet or less in depth.  It also evaluated the 

effects of sediment disturbance on trace metal bioavailability and toxicity to two freshwater invertebrates.  

The study showed that there was no significant mortality or difference in growth for either invertebrate 

species during natural or disturbed sediment conditions, even when sediments exceeded McDonald 

general sediment quality guidelines or TSMD-specific STTs.  While the simulated disturbance event was 

sufficient to increase trace metal water concentrations and detection frequencies, no changes in the 

overall sediment load, bioavailability, or toxicity were observed (Oklahoma State University and Grand 

River Dam Authority, 2018).  

 

 Bacteria 

Fecal indicator bacteria are used to monitor water quality and protect recreational uses of water within the 

Project.  GRDA collects Escherichia coli (E. coli) samples during the summer recreation season (Grand 

River Dam Authority, 2017a).  Oklahoma water quality standards indicate that E. coli may not exceed a 

monthly geometric mean of 126 Most Probable Number (MPN)/100 ml based on a minimum of five 

samples over a thirty-day period or no more than 235/100 ml for any individual sample in lakes and high-

use waterbodies (Oklahoma Water Resources Board, n.d.). 

 

Sampling results indicate Project operations do not cause increased E. coli measurements. 

 

5.5 Fish and Wildlife Species 

 Aquatic (Fish) Species 

The Project reservoir supports a warm water fishery consisting of a diverse assemblage of species (Table 

5.5.1-1) and is similar to other reservoirs within the region.  The primary sport fish in the Project reservoir 

and its tailwaters is the largemouth bass (Micropterus salmoides), but other important sport fish include: 

spotted bass (Micropterus punctulatus), white bass (Morone chrysops), hybrid striped bass (Micropterus 

chyrsops x Micropterus saxatilis), white crappie (Pomoxis annularis), black crappie (Pomoxis 

nigromaculatus), blue catfish (Ictalurus furcatus), channel catfish (Ictalurus punctatus), flathead catfish 

(Pylodictis olivaris), and Paddlefish (Polyodon spathula) (Oklahoma Department of Wildlife Conservation, 
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2008).  Although not abundant in the reservoir, smallmouth Bass (Micropterus dolomieu) is also a sport 

fish of interest and is native to the watershed.  Specifically, the Neosho smallmouth bass (Micropterus 

dolomieu velox) is endemic to the watershed and represents one of the most divergent genetic lineages 

of smallmouth bass.  The ODWC regularly stock hybrid striped bass and paddlefish within the Project.  

Primary forage species include gizzard shad (Dorosoma cepedianum) and threadfin shad (Dorosoma 

petenense) (Oklahoma Department of Wildlife Conservation, 2008). 

 

Table 5.5.1-1. Common and Scientific Names of Fishes Known to Occur in the Project Vicinity. 

Common Name Scientific Name 

Black crappie Pomoxis nigromaculatus 

Blue catfish Ictalurus furcatus 

Blue sucker Cycleptus elongatus 

Bluegill Lepomis macrochirus 

Bullhead minnow Pimephales vigilax 

Brook silverside Labidesthes sicculus 

Carpsucker Carpoides carpio 

Channel catfish Ictalurus punctatus 

Common carp Cyprinus carpio 

Emerald shiner Notropis atherinoides 

Flathead catfish Pylodictus olivaris 

Freshwater drum Aplodinotus grunniens 

Ghost shiner Notropis buchanani 

Gizzard shad Dorosoma cepedianum 

Green sunfish Lepomis cyanellus 

Hybrid striped bass 
Morone saxatilis x M. 

chrysops 

Longear sunfish Lepomis megalotis 

Logperch Percina caprodes 

Largemouth bass Micropterus salmoides 

Longnose gar Lepisosteus osseus 

Neosho madtom Noturus placidus 

Ozark cavefish Amblyopsis rosea 

Paddlefish Polyodon spathula 

Red shiner Cyprinella lutrensis 

River shiner Notropis atherinoides 

River darter Percina shumardi 

River redhorse Moxostoma carinatum 

Smallmouth bass Micropterus dolomieu 

Smallmouth buffalo Ictiobus bubalus 

Silverband shiner Notropis shumardi 

Spotted bass Micropterus punctulatus 

Threadfin shad Dorosoma petenense 

White bass Morone chrysops 

White crappie Pomoxis annularis 

Warmouth Lepomis gulosus 

Source: (Grand River Dam Authority, 2017a)  
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 Avian Species 

According to the E-Bird Grand Lake O’ the Cherokees, Recreation Area No. 1 (Cherokee State Park) 

Checklist, there are a total of 130 avian species that have been identified at the Cherokee State Park in 

Mayes County, Oklahoma (eBird, n.d.).  The checklist is located in Appendix B.  The avian species most 

often observed at the Project according to the checklist included American coot (Fulica americana), 

Canada goose (Branta canadensis), American white pelican (Pelecanus erythrorhynchos), Bonaparte’s 

gull (Chroicocephalus philadelphia), gadwall (Mareca strepera), black vulture (Coragyps atratus), double-

crested cormorant (Phalacrocorax auratus), red-tailed hawk (Buteo jamaicensis), barn swallow (Hirundo 

rustica), and eared grebe (Podiceps nigricollis) (eBird, n.d.). 

 

Raptor species identified at the Project included bald eagle (Haliaeetus leucocephalus), American kestral 

(Falco sparvierius), Cooper’s hawk (Accipiter cooperii), Mississippi kite (Ictinia mississippiensis), osprey 

(Pandoin haliaetus), red shouldered hawk (Buteo lineatus), and red-tailed hawk (eBird, n.d.).   

 

Grand Lake is an over-wintering and migratory stop for many avian species.  Cormorants, gulls, pelicans, 

and herons are among the non-game birds that are present at the Project each year.  A diverse array of 

waterfowl such as geese, dabbling, diving, perching, sea, and stiff-tailed ducks are also present at the 

Project during migration.  Mallards (Anas platyrhynchos) are the only dabbling duck that over-winter on 

Grand Lake.  Canadian geese and wood ducks (Aix sponsa) are year-round residents (Grand River Dam 

Authority, 2008a).  

 

 Mammal Species 

There are a variety of mammal species in the Project vicinity.  Common mammal species in the upland 

deciduous forest areas include armadillo (Dasypus novemcinctus), eastern cottontail (Sylvilagus 

floridanus), fox squirrel (Sciurus niger), raccoon (Procyon lotor), red fox (Vulpes vulpes), striped skunk 

(Mephitis mephitis), Virginia opossum (Delphis virginiana), and white-tailed deer (Odocoileus virginianus).  

Common mammals in bottomland forest areas include all of these species, plus muskrats (Ondatra 

zibethicus) and beaver (Castor canadensis).  Common mammal species associated with grassland and 

savannah areas are the American badger (Taxidea taxus), black-tailed jackrabbit (Lepus californicus), 

deer mouse (Peromyscus maniculatus), and least shrew (Cryptotis parva) (Grand River Dam Authority, 

2008a).  Several rare bat species are also located in the Project vicinity.  Rare bat species are discussed 

in Section 5.6.  

 

 Reptile and Amphibian Species 

A review of the Oklahoma Biological Survey (OBS) Distribution of Oklahoma Amphibians and Reptiles by 

Recorded Siting (DOKKARS) database conducted in 2016, identified a total of 90 herptile species within 

the four counties the Pensacola Project is located (Grand River Dam Authority, 2017a).  

 

Common amphibian species include the American toad (Anaxyrus americanus), spadefoot toad 

(Scaphiopus spp.), gray tree frog (Hyla versicolor), and narrow-mouthed toad (Gastrophryne spp.).  

Common turtle species include snapping turtles (Chelydra serpentine), mud turtles (Kinosternon spp.), 

softshell turtles (Apalone spp.), common sliders (Trachemys scripta), map turtles (Gaptemys 

pseudogeographica), and box turtles (Terrapene spp.).  Common lizard species include western slender 

glass lizard (Ophisaurus attenuatus), collard lizard (Crotaphytus collaris), Texas horned lizard 

(Phrynosoma corundum), and several species of skinks (Eumeces spp.).  Common snake species include 
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western rat snakes (Pantherophis obsoletus), water snakes (Nerodia spp.), bullsnakes (Pituophis 

melanoleucus sayi), and venomous snakes such as copperhead (Agkistrodon contortrix), western 

cottonmouth (Agkistrodon piscivorus), timbre rattlesnakes (Crotalus horridus), and western pygmy 

rattlesnakes (Sistrurus miliarius) (Grand River Dam Authority, 2008a).  

 

 Current Fish and Waterfowl Habitat Management 

GRDA has developed a Fish and Waterfowl Habitat Management Plan (FWHMP), which was approved 

by the FERC on May 22, 2003.  Since the approval of the FWHMP, GRDA has worked with the Technical 

Committee to provide habitat mitigation measures at the Pensacola Project.  Some of the mitigation 

strategies used were less successful than anticipated.  In response to these challenges, GRDA and the 

Technical Committee began to explore alternative mitigation solutions that would meet the objectives of 

the FWHMP.  In January of 2016, an Interagency Agreement between ODWC and GRDA was signed, 

which allows GRDA to fulfill the requirements of the FWHMP through adjacent site restoration and 

wetland development and therefore eliminated the need to add a similar license article under the new 

license (Grand River Dam Authority, 2018). 

 

On May 24, 2018, GRDA filed the final implementation plan for the Coal Creek Wildlife Management Area 

(CCWMA) with FERC.  Once it is approved, the plan is intended to carry out the Interagency agreement 

by specifying the scope of activities that will be taken by GRDA and ODWC to use the mitigation fund 

pursuant to the FWHMP (Grand River Dam Authority, 2018).  

 

5.6 Threatened and Endangered Species 

In order to provide the most current information regarding threatened and endangered species (TE 

Species), GRDA accessed the USFWS IPaC website on October 14, 2022 to obtain an updated official 

species list for the Pensacola Project.  A total of thirteen species were identified in the Pensacola IPaC 

Official Species List and are shown in Table 5.6-1.  An evaluation of habitat requirements and potential 

SMP-related impacts for each of the species is included in the following sections.  For species where 

potential SMP-related impacts have been identified, proposed mitigation measures have been provided in 

Section 10.7. 

 

Table 5.6-1 Pensacola IPaC Official Species List 

Common Name6 Scientific Name Group Status 

Gray bat Myotis grisescens Mammal Endangered 

Indiana bat Myotis sodalis Mammal Endangered 

Northern long-eared bat Myotis septentrionalis Mammal Endangered 

Ozark Big-eared bat Corynorhinus townsendii igens Mammal Endangered 

Tricolored bat Perimyotis subflavus Mammal 
Proposed 
Endangered 

Piping plover Charadrius melodus Bird Threatened 

Rufa red knot Calidris canutus rufa Bird Threatened 

Alligator snapping turtle Macrochelys temminickii Reptile 
Proposed 
Threatened 

Neosho madtom Noturus placidus Fish Threatened 

 
6Rabbitsfoot (Quadrula cylindrical cylindrical) and winged mapleleaf (Quadrula fragosa) were identified in FERC’s 2018 official 
species list, but not in the updated 2022 official species list. 
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Common Name6 Scientific Name Group Status 

Ozark cavefish Amblyopsis rosae Fish Threatened 

Neosho mucket Lampsilis rafinesqueana Clam Endangered 

American burying beetle Nicrophorus americanus Insect Threatened 

Monarch butterfly Danaus plexippus Insect Candidate 

Source: USFWS, 2022 

 

 Gray Bat 

The gray bat is a federally endangered mammal.  Gray bats are reliant on limestone cave systems and 

are found in oak-hickory forests in the Ozark highlands of Oklahoma and use caves year-round for both 

raising young (maternity sites) and overwinter hibernation (hibernacula) (Oklahoma Department of Wildlife 

Conservation, n.d.a).  Gray bats feed primarily on insects that have an aquatic larval stage.  Therefore, 

maternity sites are often located within three miles of a large lake or river.  Two gray bat caves have been 

documented in the Project vicinity, outside of the Project boundary, and are utilized to varying degrees as 

maternity caves.  The land adjacent to one of the caves is owned and managed by the Nature 

Conservancy for the protection of the cave and its inhabitants (i.e., Ozark cavefish and gray bat) (Grand 

River Dam Authority, 2008a).  The other cave is located on private property (Federal Energy Regulatory 

Commission, 1991). 

 

Acoustic surveys conducted during 2015 and 2016 indicated that grey bats were the second most 

frequent species (after tricolored bat) detected on Grand Lake and were found in both developed and 

undeveloped areas.  The findings of the acoustic survey indicate that there is no specific well defined 

foraging area, rather, that the entire lake is used as a foraging area.  At a meeting on February 27, 2017 

with GRDA and USFWS, GRDA concluded that permitted vegetation management activities may affect, 

but are unlikely to adversely affect the gray bat.  USFWS concurred with the findings and recommended 

that GRDA consult with USFWS if a certain threshold of permits or acreage or distance of shoreline was 

to be disturbed.  GRDA agreed to consult with USFWS with respect to TE Species if over 100 vegetation 

management permits are issued in a particular year, or if any single project involved more than 100 feet 

of shoreline being cleared (Grand River Dam Authority, 2017b).  

 

Vegetation management activities involving removal of trees within 1/4 mile of a known hibernaculum or 

removal of trees greater than 3 inches in diameter between April 1 to October 31 have the potential to 

impact the species if proper conditions are not incorporated into shoreline permits. 

 

 Indiana Bat 

The Indiana bat is a federally endangered mammal.  Over 80 percent of the entire population hibernates 

in caves in Indiana, Missouri, and Kentucky.  Oklahoma is located on the southwestern edge of the bat’s 

range, and only a few Indiana bats have ever been recorded in the state.  Only one cave, located in 

LeFlore County, is known to be used regularly as a winter hibernacula for the species7 (Oklahoma 

Department of Wildlife Conservation, n.d.b).  The IPaC Official Species List did not identify any critical 

habitat for the species in the Project vicinity (US Fish and Wildlife Service, 2022a). 

 

During hibernation, the bats roost in caves.  In the summer they leave the caves to roost under the loose 

bark of trees and do not return until fall.  The bats mate in the fall before hibernation, but females undergo 

 
7 The only known winter hibernaculum is in a cave owned and protected from disturbance by the USFWS.  
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delayed reproductive development, which results in pups being born in the spring (Oklahoma Department 

of Wildlife Conservation, n.d.b).  Like most bats, the Indiana bat feeds on a variety of insects found flying 

near rivers, lakes, and uplands (US Fish and Wildlife Service, n.d.a).  

 

Critical habitat for the species has been identified, but none is located in Oklahoma.  The nearest critical 

habitat for the species is located in southeastern Missouri.  No Indiana bats were identified during the 2015 

and 2016 GRDA acoustic surveys (Grand River Dam Authority, 2016).  According to the ODWC publication, 

Bats of Oklahoma Field Guide, Indiana bats are only found in LeFlore and Pushmataha counties, outside of 

the Project vicinity (Oklahoma Department of Wildlife Conservation, 2013).  Since no Indiana bats were 

identified during acoustic surveys at the Project, and the bats are not known to be located in the Project 

vicinity, activities allowed under this SMP are not likely to adversely impact the species. 

 

 Northern Long-eared Bat 

The northern long-eared bat (NLEB) is a federally threatened mammal.  It occurs throughout portions of 

the Ozark highlands and Ouachita Mountains regions of eastern Oklahoma.  At least nine NLEB 

hibernacula are known in Oklahoma, though multiple individuals have been documented at additional 

cave locations.  The NLEB has been found using limestone caves in the Ozark highlands that are used by 

other listed bats, including the gray bat.  The NLEB, however, does not rely on caves for its entire life 

cycle (Oklahoma Department of Wildlife Conservation, n.d.c).  It roosts during the summer months 

underneath loose bark or in cavities or crevices of both live and dead trees.  Non-reproducing females 

and males may also roost in cool places such as caves or mines.  NLEB feed in the forest interior and 

hibernate in caves and mines during the winter (US Fish and Wildlife Service, n.d.b).  Unlike other bats, 

the NLEB does not gather in large colonies in winter and single bats and small groups will often hibernate 

in narrow cracks or crevices in caves (Oklahoma Department of Wildlife Conservation, n.d.c). 

 

USFWS issued its final rule reclassifying the NLEB as endangered under the Endangered Species Act 

(ESA) on November 30, 2022 (US Fish and Wildlife Service, 2022b).  The Pensacola Project is located 

within the bat’s range, and they were detected during acoustic surveys conducted by GRDA in the 

summers of 2015 and 2016.  NLEB accounted for 0.4% of the 273 bats identified during mobile surveys 

and 0.2% of the 34,319 bats identified during stationary surveys (Grand River Dam Authority, 2017b).  

 

Vegetation management activities involving removal of trees within 1/4 mile of a known hibernaculum or 

removal of trees greater than 3 inches in diameter during the bat’s active period (April 1 to October 31) 

have the potential to impact the species if proper conditions are not incorporated into shoreline permits. 

 

 Ozark Big-eared Bat 

The Ozark big-eared bat is a federally endangered mammal.  They historically occurred in at least five 

Oklahoma counties; but currently there are only known populations in Adair, Cherokee, and Sequoyah 

counties.  They live in limestone and sandstone talus caves found in oak-hickory forests of the Ozark 

highlands.  The bat relies on caves as both maternity sites for raising young and as hibernacula.  They 

forage within 1 to 5 miles of their caves.  Since the bat is not migratory, individuals often use the same 

caves each year.   

 

During certain periods in their life cycle, the species is very sensitive to disturbance.  Human visitation 

and vandalism of occupied caves can cause cave abandonment (Oklahoma Department of Wildlife 
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Conservation, n.d.d).  No Ozark big-eared bats were identified during 2015 and 2016 GRDA acoustic 

surveys (Grand River Dam Authority, 2016).  The IPaC Official Species List did not identify any critical 

habitat for the species in the Project vicinity.  According to the ODWC publication, Bats of Oklahoma Field 

Guide, Ozark bats only occur within three counties in the state (Adair, Cherokee and Sequoyah), all of 

which are outside of the Project vicinity.  Therefore, activities allowed under this SMP are not likely to 

adversely affect the species. 

 

 Tricolored Bat 

On September 13, 2022, USFWS proposed to list the tricolored bat as an endangered species under the 

ESA.  The bat faces extinction due to the impacts of white-nose syndrome, a deadly disease affecting 

cave-dwelling bats across the country (US Fish and Wildlife Service, n.d.d). 

 

The tricolored bat is one of the smallest bats native to North America and is typically 3 to 3.5 inches long.  

It varies in color from pale yellow to golden brown (Oklahoma Department of Wildlife Conservation, n.d.l).  

The bat is active from spring to fall, primarily roosting among live and dead leaf clusters of live or recently 

dead hardwood trees.  The bats have also been known to roost in other areas including among pine 

needles, eastern red cedar, and within artificial roosts like barns, bridges, concrete bunkers, and rarely 

within caves.  Female bats return to the same summer roosting locations year after year.  The bat 

typically hibernates in caves and mines during the winter.  Where caves are not common, it often 

hibernates in road culverts and sometimes in tree cavities and abandoned wells.  The tricolored bat 

typically returns to the same hibernaculum each year (US Fish and Wildlife Service, n.d.d). 

 

During acoustic surveys conducted by GRDA in the summers of 2015 and 2016, tricolored bats were the 

most frequently identified bat species.  They accounted for 75.2% of the 206 bats identified during 

mobile surveys and 74.0% of the 34,319 bats identified during stationary surveys (Grand River Dam 

Authority, 2017b). 

 

Vegetation management activities involving removal of trees within 1/4 mile of a known hibernaculum or 

involving removal of trees greater than three inches in diameter during the bat’s active period (April 1 to 

October 31) have the potential to impact the species if proper conditions are not incorporated into 

shoreline permits. 

 

 Piping Plover 

The piping plover is a federally endangered avian species.  The species typically breeds along shorelines 

of rivers and lakes from Kansas to Canada.  Only one nesting record exists in the Oklahoma panhandle.  

The bird overwinters on the Gulf Coast.  Many reservoirs throughout the state have harbored piping 

plovers for brief periods and single birds are usually documented at stopover sites.  Piping plovers often 

select mudflats and sandbars to forage for invertebrates.  The birds in Oklahoma are part of the Northern 

Great Plains Population (Oklahoma Department of Wildlife Conservation, n.d.e).  Piping plovers typically 

migrate alone or in small groups and are often seen along sandbars of major rivers, and mudflats of 

reservoirs.  They use sparsely vegetated or bare shorelines to forage for small invertebrates.  Piping 

plovers could occur in areas with suitable foraging habitat within the Project vicinity when migrating 

(Grand River Dam Authority, 2017a).  The IPaC Official Species List did not identify any critical habitat for 

the species in the Project vicinity (US Fish and Wildlife Service, 2022a). 
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Activities that could impact existing mudflats or sandbars have the potential to impact individuals during 

their migration through the area but are unlikely to adversely affect the species. 

 

 Rufa Red Knot 

The rufa red knot is listed as a federally threatened avian species.  The species breeds along the shores 

of the arctic and overwinters in Chile, and only travel through the state of Oklahoma.  They prefer to 

forage on mudflats and use their bills to probe the substrate for mollusks, invertebrates, and seeds.  

Oklahoma is not known as a critical breeding or staging area for the species and ideal foraging habitat for 

the species is limited within the state.  Less than five sightings of the species are reported in Oklahoma 

annually.  Of those, 85% have been reported during fall migration (Oklahoma Department of Wildlife 

Conservation, n.d.f).  The IPaC Official Species List did not identify any critical habitat for the species in 

the Project vicinity (US Fish and Wildlife Service, 2022a).   

 

Activities that could impact existing mudflats have the potential to impact individuals during their migration 

through the area but are unlikely to adversely impact the species. 

 

 Alligator Snapping Turtle 

The alligator snapping turtle (Macrochelys temminckii) is a proposed federally threatened reptile species.  

It is the largest turtle found in North America.  The turtles are found in river systems that flow into the Gulf 

of Mexico and are believed to be restricted to east central and southeastern lakes, rivers, and sloughs.  

They feed on a variety of foods including fish, crayfish, mussels, birds, mammals, and other reptiles 

(Oklahoma Department of Wildlife Conservation, n.d.k).  Females lay eggs in sandy soils or other dry 

substrates within approximately 650 feet (200 meters) from the water’s edge.  Juvenile turtles require 

small streams with mud and gravel bottoms with submerged structures (trees) that allow for foraging and 

predator protection.  Adult turtles require streams and rivers with submerged logs and undercut banks, 

clean water, and ample prey.   

 

In conjunction with the proposed listing, USFWS is also proposing a 4(d) rule that would allow incidental 

take associated with the following activities: 

 

• Construction, operation and maintenance activities that occur near or in a stream (such as 

installation of stream crossings, replacement of existing instream structures (e.g., bridges, 

culverts, water control structures, boat landings, etc.), operation and maintenance of existing 

flood control (or other existing structures) when implemented with industry and/or state-approved 

BMPs for construction;  

• Silviculture practices and forest management activities that use state-approved BMPs to protect 

water and sediment quality and stream or riparian habitat; or 

• Maintenance dredging activities that occur within the previously disturbed portion of the navigable 

waterway as long as activities do not encroach upon suitable turtle habitat outside the maintained 

portion of the channel (US Fish and Wildlife Service, 2021). 

 

Ground disturbing activities that could result in sediment runoff into the reservoir or dredging activities in 

areas of suitable habitat could impact the species if proper conditions are not incorporated into 

shoreline permits. 
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 Neosho Madtom 

The Neosho madtom is a federally endangered species.  The IPaC Official Species List did not identify 

any critical habitat for the species in the Project vicinity (US Fish and Wildlife Service, 2022a).  It is a 

small catfish that prefers areas of swiftly moving water over rocks or gravel.  The fish is nocturnal and 

hides under rocks and aquatic debris during the day and feeds on aquatic insect larvae and other 

invertebrates during the night.  They spawn during the summer and eggs are laid under rocks on the river 

bed.  The species historically occurred within the Illinois, Spring, and Neosho rivers in Oklahoma, but 

currently are only found in a 5-8 mile stretch of the Neosho and Spring rivers south of the 

Oklahoma/Kansas state line (Oklahoma Department of Wildlife Conservation, n.d.g). 

 

The fish is known to occur within the Pensacola Project in the Neosho River upstream of Grand Lake at a 

site periodically inundated when water levels are within the Corps flood control pool (Grand River Dam 

Authority, 2004).   

 

Ground disturbing activities that could result in sediment runoff into the Neosho River in areas of suitable 

habitat could impact the species if proper conditions are not incorporated into shoreline permits. 

 

 Ozark Cavefish 

The Ozark cavefish is a federally threatened fish species.  There is no designated critical habitat for the 

species in the Project vicinity (US Fish and Wildlife Service, 2022a).  The Ozark cavefish is a small fish 

that grows to a maximum length of two inches.  The fish lacks pigment, making it appear as a pinkish-

white color.  The fish is a cave organism and has only been documented in Ottawa and Delaware 

counties.  The fish feeds on small aquatic invertebrates and has also been reported to feed on bat guano, 

such as that of the gray bat (Oklahoma Department of Wildlife Conservation, n.d.h)  The Ozark cavefish is 

known to occupy 41 caves in Oklahoma, but only two caves (Jailhouse Cave and Twin Cave) are located 

near Grand Lake.  Jailhouse Cave is located on Summerfield Creek downstream of the dam and outside 

of the portion of the lake influenced by the rule curve.  Twin Cave is located approximately one mile south 

of Grand Lake at elevation 770 feet PD, well above the flood pool (Grand River Dam Authority, 2004).   

 

Since there are no known occurrences of Ozark cavefish in the Project boundary, it is not expected that 

there will be any adverse impacts to the species from SMP permitted activities.  

 

 Neosho Mucket 

The Neosho mucket is a federally endangered mussel species.  The species is associated with shallow 

riffles and runs with gravel substrates and moderate to swift currents.  They do not occur in reservoirs that 

lack riverine characteristics (US Fish and Wildlife Service, n.d.c). 

 

Critical habitat has been designated for the species, however it is restricted to portions of the Elk, 

Neosho, and Spring rivers.  Critical habitat within the Neosho and Spring rivers are located upstream of, 

and unaffected by operation of the Project.  The critical habitat located on the Elk River begins at the 

intersection of the Elk and Buffalo Rivers.  Although Critical Habitat Area NM2 in the Elk River is in the 

vicinity of Grand Lake, areas designated as Critical Habitat only occur in stream channels and not in 

areas inundated by lakes and reservoirs (US Fish and Wildlife Service, 2015).  Therefore, activities 

allowed under this SMP are not likely to adversely affect the species. 
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 American Burying Beetle 

On October 15, 2020, the USFWS published a final rule reclassifying the American burying beetle from a 

federally endangered to a federally threatened species.  The publication also included a final rule under 

the authority of Section 4(d) of the ESA that provides measures necessary and advisable to provide for 

the conservation of the species.  Outside of designated conservation lands8, incidental take of American 

burying beetles is allowed.  The rule notes that in the Southern Plains analysis area, land use changes 

such as urban development or conversion to agricultural lands are not considered a threat to the viability 

of the species (US Fish and Wildlife Service, 2020a).   

 

American burying beetles prefer open, oak-hickory forests with native grass cover but are also found in 

closed canopy forests and prairie areas.  The beetle is nocturnal and spends the daylight hours buried in 

loose soils.  It feeds on the carcasses of dead animals, especially small birds and rodents.  When a 

carcass is located it is buried in the soil.  The females lay eggs near the carcass.  When eggs hatch, the 

larvae feed on the carcass for about two months until they pupate and emerge as adults (Oklahoma 

Department of Wildlife Conservation, n.d.i).  There is suitable habitat for the species within the Project. 

 

American burying beetle surveys were conducted at the Project in coordination with relicensing.  No 

American burying beetles were identified during the surveys in 2021 and 2022.  Since no beetles were 

identified during relicensing surveys at the Project during relicensing studies and the existing 4(d) rule 

allows any incidental take of individuals that may be impacted by SMP authorized activities it is not likely 

that activities conducted under this SMP will adversely impact the species. 

 

 Monarch Butterfly 

On December 17, 2020, USFWS announced that the listing of the monarch butterfly as endangered or 

threatened was warranted but was precluded by higher priority listing actions.  The decision is the result 

of extensive status review of the species that compiled and assessed the monarch’s current and future 

status.  The monarch is now a candidate species under the ESA.  As a candidate species, its status will 

be reviewed annually until a listing decision is made (US Fish and Wildlife Service, 2020b). 

 

The monarch butterfly is one of the most recognized North American butterfly, 3.5 to 4 inches long with 

striking orange and black wings.  Two distinct populations of monarchs can be found in the United States.  

The western migratory population breeds in the western part of the country and winters near the 

California coast.  The eastern migratory population (which includes Oklahoma) breeds in the central and 

eastern part of the country and winters in Mexico.  Milkweed plants are very important for caterpillars, but 

adult butterflies feed on flowing plants like goldenrod, asters, and gayfeather (Oklahoma Department of 

Wildlife Conservation, n.d.j).   

 

Habitat for the species is located within the Project vicinity.  GRDA has not analyzed the Project effects 

on the species since it is unknown when or if the species will be reclassified and what conservation 

measures will be recommended by USFWS if it is reclassified. 

 

 
8 Designated conservation lands for the American Burying Beetle are limited to lands within the boundaries of Fort Chaffee in 
Arkansas and McAlester Army Ammunition Plant and Camp Gruber. Cherokee Wildlife Management Area in Oklahoma.  No lands 
within the Project vicinity are designated conservation lands. 
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5.7 Botanical Species 

Grand Lake is located in a transitional zone between the Ozark Highlands ecoregion and Central Plains 

ecoregion in Northeastern Oklahoma.  The majority of lands within the Project vicinity are located within 

the Ozark Highlands ecoregion where the oak-hickory, and oak-hickory-pine are the primary forested 

cover types in this ecological region.  Typical species on dry uplands and ridgetops include black oak 

(Quercus velutina), white oak (Quercus alba), blackjack oak (Quercus marilandica), post oak (Quercus 

stellate), winged elm (Ulmus alata), and several hickories (Carya spp.).  The oak-hickory-pine includes all 

of these species plus shortleaf pine (Pinus echinate).  Mesic forests include sugar maple (Acer 

saccharum), white oak, and northern red oak (Quercus rubra) are typical of north facing slopes and 

ravines.  Willows (Salix spp.), bottomland oaks (Quercus spp.), maples (Acer spp.), hickories (Carya 

spp.), birch (Betula spp.), American elm (Ulmus americana), and sycamore (Plantanus occidentalis) are 

typical on floodplains and low terraces (Grand River Dam Authority, 2008a). 

 

In the far northern portion of the Project, primarily within the Neosho River arm of Grand Lake, the oak-

hickory forests transition into the grassland/forest mosaic of the Central Irregular Plains ecoregion.  

Typical dominant species of the tallgrass prairie sites within the ecoregion include big bluestem 

(Andropogon gerardii), little bluestem (Schizachyrium scoparium), Indiangrass (Sorghastrum nutans), and 

switchgrass (Panicum virgatum).  Dry upland forests similar to the oak-hickory forests in the Ozark 

Highlands ecoregion are common on low rocky hills in the region.  Riparian corridors typically are forested 

with species including American elm, oaks, hackberry (Celtis occidentalis), black walnut (Juglans nigra), 

sycamore, and pecans (Carya illinoinensis).  Substantial portions of this ecoregion have been converted 

to agricultural croplands on plains and pasturelands on steeper slopes (Grand River Dam Authority, 

2008a).  Maps showing the vegetation communities surrounding Grand Lake are included in Appendix C. 

 

5.8 Wetlands 

Grand Lake and the surrounding areas contain numerous wetlands.  Wetlands are most abundant along 

the upper, shallow reaches of the reservoir.  In the reservoir’s lower reaches, shoreline areas consist 

primarily of limestone bluffs, with wetland restricted to coves and backwaters of inundated tributaries 

(Grand River Dam Authority, 2008a).  Acreages of the various wetland types within the current Project 

boundary as of 2014 are summarized in Table 5.8-1.  Maps showing the wetlands identified within the 

current Project boundary as of 2014 are included in Appendix D. 

 

Table 5.8-1 Wetlands Identified within the Pensacola Project Boundary 

Wetland Type  
Upstream of Dam Downstream of Dam 

Acres Percentage Acres Percentage 

Freshwater Emergent Wetlands  191.9 ac 0.41% 8.6 ac 1.44% 

Freshwater Forested Shrub 3,465.7 ac 7.43% 237.9 ac 39.7% 

Riparian Forested Shrub  564.1 ac 1.21% 0.0 ac 0.0% 

Freshwater Pond  109.1 ac 0.23% 7.9 ac 1.32% 

Lake  41,4867.0 ac 88.94% 317.8 ac 53.04% 

Riverine  829.8 ac 1.78% 27.0 ac 4.51% 

Total Wetlands  46,647.5 ac 100% 599.2 ac 100.1%*     

*Does not add to 100 percent due to rounding 
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5.9 Land Use 

Development along the shoreline of Grand Lake primarily consists of residential, light commercial, and 

business, and limited amounts of agricultural lands.  The lake is a popular location for recreation and 

residential development, particularly summer homes.  The scenic quality of the reservoir and surrounding 

landscape, quality recreational fishing, and proximity to major population centers in Arkansas, Kansas, 

Oklahoma, and Missouri contribute to the lake’s popularity.  The historic availability of land adjacent to the 

Project boundary for private ownership has also contributed to this popularity.  The majority of the 

shoreline above the 750-foot PD contour elevation is privately owned.  As a result, numerous residences 

and business have been constructed around the reservoir, adjacent to the Project boundary (Grand River 

Dam Authority, 2008a). 

 

The popularity of water-based recreation has resulted in significant economic development around Grand 

Lake, particularly in real estate, goods, and services.  There are marinas, resorts, and other commercial 

operations such as campgrounds and restaurants located around the shoreline of Grand Lake (Grand 

River Dam Authority, 2008a).   

 

Construction of private and commercial boat docks by adjacent landowners is allowed within the 

Pensacola Project boundary by application through GRDA’s existing SMP.  Approximately 4,735 private 

docks and 345 commercial boat docks have been permitted by GRDA, primarily on the lower section of 

the Lake, below Sailboat Bridge.  More information regarding boat docks on Grand Lake is provided in 

Section 6.4. 

 

A socioeconomic relicensing study completed for GRDA by Enercon, identified the land uses in the 

Pensacola Project’s region of influence (ROI), which includes the four counties the Project is located 

within.  Agricultural uses and forested lands cover approximately 86.2 percent of the land within the ROI 

(Grand River Dam Authority, 2021b).  Land cover and land uses in the Project vicinity are shown in 

Figure 5.9.-1.  Table 5.9-1 shows the amount of each land use category within the ROI.  Developed 

areas cover 6.3 percent of the land within the ROI (Grand River Dam Authority, 2021b).  

 

A review of lands adjacent to Grand Lake showed that 66.8 percent of lands adjacent to the lake are 

either forested or contain woody wetlands, 14.6 percent are designated as agricultural or crop lands, and 

9.6 percent are developed areas (Grand River Dam Authority, 2021b).  The higher amount of developed 

area adjacent to the lake is indicative of the increased amount of residential, commercial, and recreational 

development associated with the lake.  
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Figure 5.9-1 Land Uses and Land Cover in the Project Vicinity 

  
Source: (Grand River Dam Authority, 2021b) 
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Table 5.9-1 Land Uses in the Pensacola Project Region of Influence 

Land Use 
2019 

Percentage 
2001 

Percentage 

Barren Land 0.23 0.22 

Cultivated Crops 3.95 3.06 

Deciduous Forest 26.95 28.07 

Developed, Open Space 3.59 3.88 

Developed, Low Intensity 1.6 1.03 

Developed, Medium Intensity 0.79 0.34 

Developed, High Intensity 0.27 0.12 

Emergent Herbaceous Wetlands 0.14 0.11 

Evergreen Forest 0.27 0.12 

Hay/Pasture 52.86 54.88 

Herbaceous 2.49 1.92 

Mixed Forest 1.16 1.18 

Open Water 3.8 3.76 

Scrub/Shrub 0.89 0.24 

Source: (Grand River Dam Authority, 2021b) 

 

5.10 Aesthetics 

The lands adjacent to the northern and western shores of the Project reservoir are characterized by rolling 

plains with occasional hills and ridges.  The shoreline of Grand Lake in these areas has generally gentle 

slopes.  The lands adjacent to the southern and eastern shorelines are characterized by deep ravines and 

narrow valleys separated by broad, gently rolling uplands.  Shorelines in these areas are primarily steep 

rocky beaches and bluffs.  The vegetation along the shoreline of the Project reservoir ranges from forested 

to contiguous manicured lawns within areas of residential and commercial development.  The overall river 

basin is dominated by deciduous forests (Grand River Dam Authority, 2008a).  

 

The Project varies considerably in the amount of development along the shoreline between the upper and 

lower sections of Grand Lake.  The majority of the shoreline of the lower portion of the lake is highly 

developed.  The upper section of the lake has less development and exhibits a natural aesthetic (Grand 

River Dam Authority, 2008a). 

 

5.11 Cultural Resources 

GRDA is currently in the process of conducting extensive cultural studies within the Pensacola Project’s 

area of potential affect (APE) as part of the Project’s relicensing.  These studies include a cultural historic 

investigation, archaeological field investigations, and an ethnographic study.  The results of the studies 

are outlined in each study’s report.  Throughout this process, GRDA has consulted with tribes that are 

federally recognized tribes in Oklahoma and/or tribes that have expressed an interest in the Project.  

These tribes include the Alabama-Quassarte Tribal Town, Apache Tribe of Oklahoma, Caddo Nation of 

Oklahoma, Cherokee Nation, Delaware Nation, Eastern Shawnee Tribe of Oklahoma, Inter-Tribal Council, 

Iowa Tribe of Oklahoma, Kiowa Tribe, Little Traverse Bay Bands of Odawa Indians, Miami Tribe of 

Oklahoma, Modoc Tribe of Oklahoma, Muscogee (Creek) Nation, Osage Nation, Otoe-Missouria Tribe of 

Indians, Ottawa Tribe of Oklahoma, Peoria Tribe of Oklahoma, Quapaw Tribe of Oklahoma, Sac and Fox 

Nation of Oklahoma, Seneca-Cayuga Nation, Shawnee Tribe of Oklahoma, Tonkawa Tribe of Oklahoma, 

United Keetoowah Band of Cherokees, Wichita and Affiliated Tribes, and Wyandotte Tribe of Oklahoma 
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(Grand River Dam Authority, 2021c).  While GRDA consulted with the listed tribes, not all have been 

active in the relicensing process. 

 

Ground disturbing activities along the shorelines have the potential to adversely affect archaeological and 

other historic properties.  For that reason, any proposed development along the shoreline will be 

governed by the procedures outlined in the Historic Properties Management Plan, which is under 

development as part of the relicensing effort. 

 

5.12 Socioeconomic Resources 

 Demographics 

The Project is located in the Craig, Delaware, Mayes, and Ottawa counties in northeastern Oklahoma.  

The counties are predominantly rural in nature.  The counties have population densities of 19.7, 56.2, 

63.0, and 67.6 people per square mile, respectively.  The 2020 census shows that the population has 

decreased in all four counties from 2010.  During the same period, the population of the state of 

Oklahoma has increased.  Based on the Demographic State of the state report, all four counties are 

expected to increase in population (Oklahoma Department of Commerce, 2012).  All four counties have 

lower percentages of the population under 18 and higher percentages of the population over 65 years old 

than the state of Oklahoma.  Housing vacancy rates are higher and median home values are lower than 

of the state as a whole (Grand River Dam Authority, 2021b).  Table 5.12.1-1 provides a summary of the 

major socioeconomic characteristics in Craig, Delaware, Mayes, and Ottawa counties. 

 

Table 5.12.1-1 Selected Demographic and Economic Characteristics for Craig, Delaware, Mayes, and 

Ottawa Counties, Oklahoma 

Demographic Characteristic 
Craig 

County 
Delaware 
County 

Mayes 
County 

Ottawa 
County 

State  

2000 Population Total 14,950 37,077 38,369 33,194 3,751,351 

2010 Population Total 15,029 43,009 41,259 31,848 3,956,971 

2020 Population Total 14,107 40,397 39,046 30,285 3,959,353 

2030 Projected Population 14,778 53,473 49,305 33,013 4,302,501 

2040 Projected Population 14,622 59,348 53,572 33,659 4,581,319 

2050 Projected Population 14,466 65,817 57,838 33,271 4,860,667 

2060 Projected Population 14,309 71,117 62,104 34,951 5,140,129 

Persons under 18 years old  21.5% 20.0% 24.0% 23.4% 24.0% 

Persons 65 or older  19.6% 25.0% 18.4% 18.3% 15.7% 

Total Housing Units 6,369 24,086 18,263 13,714 1,746,807 

Housing Unit Vacancy Rate 30.8% 16.7% 16.7% 13.5% 12.1% 

Median Home Value  
2019 estimate 

$109,000 $117,900 $112,800 $86,300 $147,000 

Change in Median Home Value 
2010-2019 

25.3% 27.6% 26.5% 9.7% 32.0% 

Source: (Grand River Dam Authority, 2021b), (Oklahoma Department of Commerce, 2012) 

 

 Economic Activity 

In 2016 the top specialized industries in Craig, Delaware, Mayes, and Ottawa counties are shown in Table 

5.12.2-1, below.  The top industry by employment in Craig (19%) and Ottawa (35.2%) counties was state 

and local government.  Delaware County’s top industry was agriculture at 8.4%.  Mayes County’s top 

industry was manufacturing with 15.5% (Grand River Dam Authority, 2021b).  The recreation and tourism 



32 

 

 

industry also play important roles in the local economy.  Many seasonal businesses are established to 

capitalize on the tourism industry and support the interests and needs of visitors and permanent seasonal 

residents.  These businesses include fast food restaurants, gas stations, shops, marinas, retail stores, etc.  

These establishments provide employment opportunities and contribute to the economic stability of the 

area (Grand River Dam Authority, 2008a). 

 

Table 5.12.2-1 Top Specialized Industry by Employment 

Industry 
Number of 

Jobs 
(thousands) 

Percentage  
of Jobs 

Craig County 

State and Local Government 1.7 19% 

Agriculture 1.3 14.3% 

Health and Social Assistance .95 10.6% 

Transportation .24 2.7% 

Utilities .18 2% 

Delaware County 

Agriculture 1.4 8.4% 

Construction 1.4 8.3% 

Real Estate .78 4.8% 

Arts and Entertainment .35 2.2% 

Forestry and Fishing .09 0.5% 

Mayes County 

Manufacturing 2.8 15.5% 

State and Local Government 2.5 13.6% 

Retail 2.2 12.4% 

Agriculture 1.6 9.0% 

Construction 1.6 9.0% 

Ottawa County 

State and Local Government 5.7 35.2% 

Agriculture 1.2 7.4% 

Manufacturing 1.1 7.0% 

Other Services .96 5.9% 

Forestry and Fishing .09 0.5% 

Source: (Grand River Dam Authority, 2021b) 

 

Information regarding the employment and income status for residents of Craig, Delaware, Mayes, and 

Ottawa counties and the state of Oklahoma is shown in Table 5.12.2-2, below.  All four counties have 

lower unemployment rates, lower percentage of residents in the labor force, lower median household 

incomes, and lower rates of higher education than the state as a whole.  Of the four counties, only Mayes 

County has a lower percentage of its population living in poverty than the state as a whole (Grand River 

Dam Authority, 2021b).   
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Table 5.12.2-2 Employment and Income for Craig, Delaware, Mayes and Ottawa Counties 

Measure 
Craig 

County 
Delaware 
County 

Mayes 
County 

Ottawa 
County 

State of 
Oklahoma 

2020 Unemployment Rate 5.4% 5.3% 5.0% 5.7% 6.1% 

Employment Status  
(civilian population 16 years 
and over in labor force) 

51.9% 48.1% 56.0% 55.5% 60.7% 

Median Household Income 
(in 2018 dollars) 

$41,701 $39,742 $48,853 $39,070 $51,424 

Persons in Poverty 19.5% 20.7% 15.5% 20.6% 15.6% 

Education-High School 
Graduate or Higher 

86.6% 83.9% 86.6% 84.9% 87.8% 

Source: (Grand River Dam Authority, 2021b) 

 

Based on the March 2015 Oklahoma Department report Economic Impact of the Grand River Dam 

Authority, GRDA supports over 7,100 jobs in Oklahoma’s economy.  Of these 7,100 jobs, approximately 

25 percent were directly related to construction of the Grand River Energy Center, approximately 40 

percent were due to day-to-day operations, and approximately 35 percent were derived from tourism, low 

power costs, and quality of life associated with living in close proximity to GRDA facilities (Oklahoma 

Department of Commerce, 2015). 
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The following sections summarize recreational opportunities and uses associated with the Pensacola Project. 

 

6.1 Recreation Management at the Pensacola Project 

GRDA shares responsibility and authority for recreation management at the Pensacola Project with 

ODWC, the Oklahoma Tourism and Recreation Department (OTRD) and several local communities.  

Each entity has differing responsibilities and management authorities. 

 

6.2 Oklahoma Department of Wildlife Conservation 

The ODWC manages fisheries, establishes hunting and fishing regulations for state waters, including 

those within the Project, and may assist other state agencies or other entities in the establishment, 

maintenance, and operation of educational facilities, recreational facilities, and hunting and fishing 

facilities (Grand River Dam Authority, 2008a). 

 

6.3 Oklahoma Tourism and Recreation Department 

The state of Oklahoma has prepared a Statewide Comprehensive Outdoor Recreation Plan (SCORP) 

that provides updated information on the state of Oklahoma’s parks, the quantity and quality of recreation 

opportunities, and an assessment of management topics to address in the future.  Oklahoma’s SCORP, 

written in 2017, identifies issues that impact recreation within the state and recommendations to address 

them (Oklahoma Tourism and Recreation Department, 2017).   

 

GRDA owns and maintains five recreation sites (see Section 6.4.1) that provide public access and are 

part of the Project.  GRDA’s continued operation and maintenance of these facilities is consistent with the 

Oklahoma SCORP. 

 

There are many public, commercial, and private entities that provide recreational access to the Pensacola 

Project.  GRDA, the OTRD, and local municipalities all provide public access.  Commercial businesses, 

such as marinas, provide both fee and non-fee recreation services to the public.  Private access is also 

available from individual shorefront properties, and neighborhood associations (Grand River Dam 

Authority, 2008a).   

 

 GRDA FERC-Approved Recreation Sites 

There are five recreational sites owned and operated by GRDA that provide public access to Project 

waters.  The sites are listed in Table 6.4.1-1 and are managed consistent with the requirements of the 

Recreation Management Plan.  All of the sites provide boating access to Grand Lake.  One site also 

provides picnic facilities, a designated swim area, a fishing pier, and a restroom. 
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Table 6.4.1-1 FERC-Approved Recreation Sites 

Recreation Site Name Recreation Facilities 

Big Hollow Public 
Access 

Boat launch (1), no designated parking area 

Duck Creek Bridge 
Access Area 

Boat launch (1), parking for 6 vehicles with trailers 

Monkey Island Public 
Boat Ramp 

Boat launch (1), parking for 15 vehicles with trailers 

Seaplane Base Public 
Access 

Boat launch (1), parking for 9 vehicles with trailers 

Wolf Creek Public 
Access 

Boat launch (6), picnic facilities, pavilion, restrooms, mooring docks, barrier-
free fishing dock, designated swim area, and parking for a total of 413 
vehicles9 

Source: (Grand River Dam Authority, 2021d) 

 

 State Park Recreation Sites 

OTRD operates nine state parks along the shorelines of the Pensacola Project.  GRDA has either 

transferred ownership of the land or provided easements to use the land for these parks to the OTRD.  

The parks and recreation amenities available for public use are shown in Table 6.4.2-1. 

 

Table 6.4.2-1 State Parks in the Pensacola Project Vicinity 

State Park Name Recreation Amenities 

Bernice State Park 
RV and primitive campsites, boat launch (2 lanes), picnic facilities, restrooms, 
hiking trails, nature center, designated swimming area, parking 

Disney State Park Primitive campsites, boat launch (3 lanes), picnic facilities, parking 

Honey Creek State 
Park 

RV and primitive campsites, boat launch (1 lane), picnic facilities, restrooms, 
mooring dock, fishing dock, visitor center, and parking 

Little Blue State Park Primitive campsites, picnic facilities 

Twin Bridges Lower 
RV and primitive campsites, boat launch (2 lanes), picnic facilities, restroom, 
playgrounds, mooring dock, and parking 

Twin Bridges Upper 
Primitive campsites, picnic facilities, pavilions, restrooms, playgrounds, and 
parking 

Cherokee State Park-
Main 

Primitive campsites, restrooms, and parking 

Cherokee Lakeside 
State Park 

RV campsites, boat launch (1 lane), picnic facilities, pavilion, playground, 
restrooms, designated swimming area, and parking 

Cherokee Riverside 
State Park 

RV and primitive campsites, picnic facilities, pavilion, restrooms, and parking 

Source: (Grand River Dam Authority, 2021d) 

 

 Other Public Recreation Access Sites 

There are several other sites in the Pensacola Project vicinity that provide recreation access to Grand 

Lake.  Other public recreation access sites that were evaluated during the 2021 recreation study and the 

recreation amenities they provide are shown in Table 6.4.3-1. 

  

 
9 Some of these facilities are located outside of the Project boundary. 
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Table 6.4.3-1 Other Public Recreation Access Sites in the Pensacola Project Vicinity 

Access Site Name Owner/Operator Recreation Amenities 

Connors Bridge GRDA 
Boat launch (2), barrier-free mooring dock, and 
parking  

Council Cove Ottawa County 
User developed gravel boat launch, picnic 
facilities, and parking 

Riverview Park City of Miami 

East Side  
Boat launch (1), mooring dock, picnic facilities, 
pavilion, playground, restrooms, ball fields, and 
parking 
West Side 
Boat launch (1), barrier-free mooring dock, picnic 
facilities, and parking 

Spring River Ottawa County Boat launch (1), mooring dock, and parking 

Willow Park Town of Ketchum Boat launch (1) and parking 

Source: (Grand River Dam Authority, 2021d) 

 

 Commercial Development/Recreation Access 

Currently, there are numerous commercial facilities on Grand Lake.  According to 2021 GRDA permitting 

records, there are a total of 345 commercial docks, 58 commercial boat ramps, 25 commercial barges, 

and 12 commercial watercraft rental establishments currently permitted.  Each of these facilities provides 

public recreational access to the lake. 

 

 Private Recreation Access 

Private docks and residential boat ramps provide lake access for individual households or small groups of 

households.  According to a shoreline development inventory completed in 2006, there are a total of 437 

private boat ramps on Grand Lake.  These boat ramps typically consist of an access roadway and boat 

ramp, with no parking area or other supporting facilities (Grand River Dam Authority, 2008a).  As outlined in 

the construction standards, new private boat ramps are only allowed if they serve at least 25 households. 

 

GRDA issues permits for private docks within the Pensacola Project.  According to 2021 GRDA permitting 

records, there are a total of 4,735 docks with a total of 6,607 private boat slips permitted at the Project.  

The majority of the private docks are in the southern two-thirds of the Project due to historical development 

patterns.  The availability of deeper and wider reaches of Grand Lake at the southern end of the lake and 

the proximity to population centers has resulted in a high concentration of private docks in this area. 

 

6.4 Estimates of Recreational Use 

GRDA conducted a recreation study in 2020 to characterize the recreation resources in the Pensacola 

Project vicinity.  The study included recreation observation surveys during the 2020 recreation season 

from May through September and included personal interviews with recreationists, a recreation facility 

inventory of each recreation site, a facility condition assessment, and data collection on the effects of high 

water on recreation site usability.  The study also characterized the amount of current use and estimated 

future demand for public recreation use (Grand River Dam Authority, 2021d).  The following sections 

detail information collected during the study. 
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 Current Recreational Use 

GRDA conducted recreation observation surveys of each of the nineteen recreation sites detailed in 

Section 6.4 from March 2020 to January 2021.  A total of 30 surveys were completed during this 

timeframe.  A total of 9,820 visitors (327.3 visitors per survey) were observed using the recreation sites 

during the surveys.  Use ranged from a low of 1 visitor at Big Hollow (0.03 visitors per survey) to 2,674 

visitors (89.1 visitors per survey) at Little Blue State Park.  Observed recreation use exceeded the 

capacity at only one site, Little Blue State Park, which exceeded 200 percent of its formal parking 

capacity.  For the remaining sites, observed use ranged between 0% of parking capacity at Big Hollow to 

74.5% of parking capacity at Bernice State Park.  All of the sites, with the exception of Little Blue State 

Park can accommodate a minimum of 25% more parking capacity.  Expansion of formal parking capacity 

at Little Blue State Park is not feasible due to the surrounding topography and geography at the site, 

however overflow parking is allowed on the roadsides in the area (Grand River Dam Authority, 2021d). 

 

 Boating Density 

GRDA regularly conducts aerial boat surveys at the Project to determine boater density.  In 2020, GRDA 

conducted aerial surveys of the entire reservoir during three holiday weekends.  During the surveys, an 

average of 1,640 boats were identified per survey.  Approximately 48% of the boats were involved with 

power boating activities.  Other major uses noted were rafting (36%) and operation of personal 

watercraft/jet skis (10%). 

 

 Projected Recreational Use 

Many factors contribute to people’s participation in recreation activities.  Population growth is one of the 

primary factors in the growth of recreation demand.  The populations of the four counties around Grand 

Lake have decreased between 2010 and 2020, but all four counties are projected to have population 

increases between 2020 and 2060.  Craig County is projected to increase by 1.4 percent, Delaware 

County by 76 percent, Mayes County by 59 percent, and Ottawa County by 15.4 percent (Oklahoma 

Department of Commerce, 2012).  If participation in recreation increases at the same rate and follows a 

similar pattern, one can expect to see increased recreation demand in the future. 

 

 Future Recreation Needs 

The existing recreation sites provide adequate access to Grand Lake.  Surveys conducted in 2020 

showed that only one site (Little Blue State Park) exceeded its parking capacity.  As previously discussed, 

it is not feasible to expand the parking facilities at that site.  None of the other sites were utilized at more 

than 75 percent of capacity, allowing room for increased use without the need for improvements to 

existing recreation facilities or the establishment of new recreation sites in the near future (Grand River 

Dam Authority, 2021d).  To address future recreation needs during the term of the new license, GRDA 

has proposed to develop a new RMP will address maintenance of FERC-approved recreation sites, and 

provide a provision to complete a recreation use survey, recreation site inventory, and recreation site 

condition assessment in year 25 after the new license is issued to evaluate whether improvements to 

existing facilities or new recreation facilities are necessary. 

 



38 

 

 

 

Enjoyment and use of Grand Lake by residents and visitors alike relies, in part, on facilities, structures, 

and other developments that permit access to the shoreline and the lake and provide necessary or 

requested services for visitors and residents.  As development pressure and general use of the Project 

increases, the potential for conflict regarding the types, sizes, and general acceptability of particular uses 

also increases.  Overcrowding, restricted shorefront/waterway access, and loss of aesthetic values are all 

potential outcomes of unrestricted development of shorefront uses.  Additionally, the potential for 

environmental degradation increases if unrestricted or unregulated development occurs without 

guidelines and standards (Grand River Dam Authority, 2008a). 

 

This section of the SMP provides a comprehensive framework for determining the types of shoreline 

facilities and activities that are appropriate within specific areas of the Project in relation to existing uses 

and environmental resources.  This system was developed to protect and enhance the Project’s land and 

water resources while providing for hydropower operations, future recreational enhancements, and lake 

access by the general public and adjacent landowners.  The two components of this system are the SMC 

and Allowable Use Categories (AUC).  SMC are designations applied to Project lands that define GRDA’s 

management goals for the area and identify generally permitted uses through reference to the AUC.  The 

AUCs define the common use types and identify additional considerations for determining site specific 

appropriateness (Grand River Dam Authority, 2008a). 

 

GRDA made qualitative evaluations of existing shoreline uses and environmental resources immediately 

adjacent to and/or within the Project.  This basis of the evaluation was a series of maps produced using 

existing Graphic Information System (GIS) databases that included palustrine wetlands, contour and 

bathymetric data, and aquatic and terrestrial habitats considered significant by state and federal wildlife 

agencies.  GRDA compared these resources with existing shoreline development data obtained by GRDA 

staff through a lake-wide global positioning system (gps) effort, review of aerial photography, and the 

personal and corporate knowledge of GRDA staff and stakeholders.  This analysis made in light of 

environmental, aesthetic, and social values and shoreline access expectations, led to the identification of 

the following SMC and AUC (Grand River Dam Authority, 2008a). 

 

7.1 Shoreline Management Classifications  

 Project Operations Areas 

Project Operations Areas are reserved for current and potential future Project operation and related 

functions.  This category includes all Project lands used for the hydroelectric generation, dams, spillways, 

switchyards, transmission facilities and right-of-way areas, security lands, and other operational areas.  

While sometimes occurring within or adjacent to other use areas, these specific shoreline uses require a 

degree of separation from other activities to ensure public safety or to assure the security of the Project 

infrastructure (Grand River Dam Authority, 2008a). 

 

 Municipal/Public Use Areas 

Municipal/Public Use Areas are for uses that serve a public purpose or governmental function such as 

state parks, public beaches, municipal water intake/outflow, transmission/utility line crossing, roads, 

bridges, and gas/oil pipelines.  Typically, public agencies, governmental bodies, or utility providers 

manage the areas.  GRDA will not permit new uses outside the scope of the existing management 
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objective of the managing entity at these locations.  GRDA does not permit private residential or 

commercial activities at these locations unless they are consistent with the management policies of the 

area and operating body requests the new use (Grand River Dam Authority, 2008a). 

 

 Stewardship Areas 

Stewardship Areas contain important or sensitive resources that require special attention, consideration, 

and protection in order that their significant environmental, cultural, or aesthetic contributions not be 

threatened, diminished, or lost.  Stewardship Areas include certain resources protected by state and/or 

federal law, natural or cultural features considered important to the area or natural environment, and 

areas maintained for habitat, water quality protection, and general aesthetics.  These areas may include 

palustrine wetlands and sensitive aquatic or terrestrial habitat.  All currently undeveloped islands owned 

by GRDA are also included in the Stewardship Area classification (Grand River Dam Authority, 2008a).  

 

While not specifically identified within the Stewardship classification, GRDA provides protection to historic 

and culturally sensitive areas within the Project.  Because of the sensitive nature of cultural or historic 

resources, their locations may not be public information.  GRDA maintains data supplied by the State 

Historic Preservation Office (SHPO) and the Oklahoma Archaeological Society (OAS) that identifies 

potential and significant cultural resource sites.  GRDA will review all ground-disturbing activities to 

determine if there is a possible adverse effect on those resources.  Potential effects to cultural or historic 

resources may result in the denial of a permit or require compliance with protection and mitigation 

measures suggested by the SHPO or the AOS (Grand River Dam Authority, 2008a). 

 

It is unlikely that GRDA will permit new uses in Stewardship Areas, as it intends to manage these lands 

exclusively for the benefit of these unique resources.  GRDA may permit temporary activities that do not 

require any form of construction, long-term use, or that may result in any adverse effect on the protected 

resource.  Examples of temporary activities may include bird-dog trials, one-time outdoor athletic events, 

and educational projects or programs such as those associated with schools, universities, service clubs, 

or youth organizations.  These temporary permits will be highly restrictive to avoid negative effects to 

these resources (Grand River Dam Authority, 2008a). 

 

Generally, no dredging or vegetation management would be permitted in Stewardship Areas, though 

GRDA would review and consider site-specific vegetation management plans.  Removal of vegetation 

in wetlands in Stewardship Areas will not be allowed (Federal Energy Regulatory Commission, 2016).  

Any new “permanent” uses proposed for a designated Stewardship Area will only be considered if the 

project applicant: 

 

• Provides compelling evidence of hardship or establishes that a considerable public interest exists 

for allowing the use that substantially outweighs the interest in preservation; 

• Justifies the project location as the only feasible alternative; and 

• Provides specific protection, mitigation, and /or environmental enhancements as may be 

prescribed by GRDA or through any consultation with jurisdictional agencies (Grand River Dam 

Authority, 2008a). 
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All proposed uses in Stewardship Areas are subject to a consultation process involving state and federal 

resource agencies and may involve development of an Environmental Assessment or Environmental 

Impact Statement by project applicants (Grand River Dam Authority, 2008a).   

 

Uses in Stewardship Areas in existence at the time of the enactment of the original SMP shall be allowed 

to continue, subject to the following conditions: 

 

• The use was properly permitted on or before October 17, 2013—the date FERC approved the 

original SMP. 

• The use is maintained in accordance with guidelines provided by GRDA. 

• The continuation of the use does not pose irreparable harm to the area (Grand River Dam 

Authority, 2008a). 

 

 Wildlife Management Areas 

Wildlife Management Areas (WMAs) are lands managed exclusively for the preservation and enhancement 

of aquatic and terrestrial habitat.  Areas within this designation include all WMAs identified in the FERC 

license as well as lands acquired for the purpose of being developed as additional WMAs.  These areas 

are generally characterized as larger tracts of land, removed from pressures of competing uses, where the 

benefits of habitat protection can be best realized (Grand River Dam Authority, 2008a). 

 

WMAs are afforded the highest degree of protection under this SMP.  Allowed uses in WMAs shall be 

limited to those related to the preservation and enhancement of habitat.  Uses inconsistent with this 

purpose shall not be allowed except with a waiver granted by the GRDA Board and approved by FERC.  

Any such use will require mitigation (Grand River Dam Authority, 2008a). 

 

The WMAs are created with the intent of providing mitigation for the uses allowed in the Responsible Growth 

areas including those allowed by the Vegetation Management Plan (Grand River Dam Authority, 2008a). 

 

  Responsible Growth Areas 

Responsible Growth Areas are Project lands GRDA intends to manage to accommodate reasonable 

demands for public and private uses that are conducive to the protection and enhancement of Grand 

Lake’s environmental, recreational, and socioeconomic resources.  Designation of Project land as a 

Responsible Growth Area does not imply approval of a particular use or exempt an applicant from 

permitting requirements. 

 

Responsible Growth Areas contain existing residential and/or commercial uses and areas of limited or no 

development not otherwise classified in this SMP.  Generally, Responsible Growth Areas do not contain 

sensitive or important resources that require the degree of protection afforded by the other SMC. 

 

Generally, Responsible Growth Areas are available for the uses detailed in the Commercial and Residential 

Allowable Use Categories (see Section 7.2).  However, certain allowable uses may not be appropriate in 

some Responsible Growth Areas, given the location’s characteristics and prevailing use patterns. 
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Prior to allowing new uses in these areas, GRDA will consider the following: 

• Characteristics of existing permitted uses and recreational uses within a half mile radius; 

• Shoreline topography and geometry; 

• Impact on safety and navigation; 

• Environmental effects; 

• Cultural Resource effects; 

• Recreational use effects; and 

• Potential economic development and tourism benefits. 

 

 Responsible Growth-Sensitive 

GRDA is proposing to consolidate the existing Responsible Growth-Wetland and Responsible Growth-

Sensitive Classifications into one new classification designated as Responsible Growth-Sensitive in order to 

simplify the SMP.  Proposed activities occurring in both existing categories require additional review due to 

the potential presence of wetlands, steep slopes, shallow areas, or sensitive aquatic or terrestrial habitat. 

 

Currently a wetland delineation is required to be completed by the project applicant in any areas classified 

as Responsible Growth-Wetland.  This classification included lands that contain palustrine wetlands, 

according to the National Wetland Inventory (NWI), and have diminished resource management potential 

that did not warrant inclusion in the Stewardship category.  Combining the Responsible Growth-Wetland 

and Responsible Growth Sensitive classifications will require an additional step in GRDA’s review of any 

proposed projects in this SMC.  Since many former “sensitive” areas do not include NWI wetlands, GRDA 

will add a step in their permit review process to review NWI wetland maps for all proposed projects in the 

new category.  If NWI palustrine wetlands are identified, the project applicant will be required to complete a 

wetland delineation (as outlined in the Corps’ Wetland Delineation Manual) as part of the permit 

application.  If wetlands are identified by the wetland delineation, the affected shoreline would be 

reclassified to a Stewardship classification and GRDA would apply the management provisions of the 

Stewardship SMC in the SMP.  If no wetlands are identified, GRDA would consult with ODWC and 

USFWS to determine if any other sensitive resources are identified in the area.  If so, GRDA would 

process the application in accordance with its stipulations under the Responsible Growth-Sensitive 

classification.  If not, the area would be reclassified as part of the Responsible Growth SMC. 

 

Vegetation management activities occurring within this revised SMC also require a GRDA permit (see 

Section 10.5).  The activities allowed by the Standard Land Use Article may be permitted in Responsible 

Growth-Sensitive areas.  GRDA must consult with USFWS and ODWC prior to issuing permits for 

activities allowed under paragraph (b) (conveyances that GRDA may approve without prior FERC 

approval as described in Section 10.1) of the Land Use Article for proposed activities within the 

Responsible Growth-Sensitive areas. 

 

7.2 Allowable Use Categories  

The following AUC and definitions capture the majority of allowed uses within the Project.  GRDA 

recognizes other current or potential future uses may fall outside these definitions.  In some instances, 

GRDA may permit a use determined to have such a limited impact as to have little or no effect on 

resources and existing uses in any management classification.  Other more intensive uses may have 

more significance/effect on a management area and may require more scrutiny and justification through 

GRDA’s permitting process or be denied altogether (Grand River Dam Authority, 2008a). 
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 Commercial Uses 

Commercial uses of the Project generally do not occur distinct from other uses on Grand Lake.  They are 

scattered along the shoreline and often are adjacent to other uses.  Commercial uses typically have more 

intensive use patterns than residential or municipal/public uses.  Additionally, commercial facilities, 

particularly those with multiple dock slips and mooring are generally significantly larger than residential 

uses.  Commercial uses may have a greater potential for affecting navigation on the lake, particularly if they 

are located in narrower coves and inlets.  Therefore, these uses are best located in areas with adequate 

shoreline and water depth to allow construction and operation with minimal effect on environmental 

resources (Grand River Dam Authority, 2008a).  No gravel mining or new commercial wastewater treatment 

facilities will be permitted on lands owned by GRDA within the Project boundary. 

 

Existing and Potential Commercial Uses include: 

• Full-service marinas 

• Commercial docks (regardless of the number of slips) 

• Courtesy docks 

• Boat ramps 

• Marine railways and trams 

• Breakwaters 

• Shoreline stabilization 

• Dredging/channeling 

• Commercial water withdrawal (e.g., golf courses) 

• Vegetation management 

• Agricultural (Grand River Dam Authority, 2008a) 

 

 Residential Uses 

GRDA will continue to permit uses associated with private residential or residential associations’ uses.  

However, certain cove areas, shoreline locations with shallow water, areas considered congested, or which 

support important or sensitive resources may be inappropriate for new uses related to residential 

development.  For new developments, GRDA will place particular emphasis on consolidating uses to 

minimize shoreline effects for both single and multi-family shoreline uses (Grand River Dam Authority, 

2008a).  No new private septic systems will be permitted on GRDA owned lands within the Project boundary. 

 

Existing and Potential Residential Uses include: 

• Private docks 

• Community docks 

• Multi-boat slips 

• Boat ramps10 

• Marine railways and trams 

• Breakwaters 

• Shoreline stabilization 

• Dredging/channeling 

• Vegetation management 

• Residential water withdrawal (Grand River Dam Authority, 2008a)  

 
10 New residential boat ramps are only permitted if they serve a minimum of 25 households. 
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 Municipal and Public Uses 

In general, municipal and /or public uses as identified in this section are site-specific uses that occur 

distinct from other uses.  GRDA developed definitions and identified specific areas within or adjacent to 

the Project boundary where known municipal/public uses occur.  In doing so, GRDA acknowledges that 

the degree of separation from other uses may be necessary for the safe operation and/or safe delivery of 

service associated with these types of uses.  Any proposed municipal or public use area proposed 

outside of, and within existing designated areas must be able to demonstrate the use is in the public 

interest (Grand River Dam Authority, 2008a). 

 

Municipal/Public Uses include: 

• Public/municipal water withdrawal/discharge 

• Water treatment systems 

• Parks 

• Boat ramps 

• Docks 

• Wildlife management areas (Grand River Dam Authority, 2008a) 

 

7.3 Shoreline Management Classification Mapping 

GRDA’s GIS, local knowledge of both GRDA staff and stakeholders, and site-specific verification served 

as the basis for determining the most appropriate and pertinent locations to apply the SMC within the 

Project.  Not all shoreline areas that generally meet the SMC definitions necessarily fall into that particular 

classification.  As an example, an area may have one or more environmental characteristics that fall into 

the Stewardship definitions; however, existing commercial or residential use within that particular area 

precludes application of the Stewardship classification to that area (Grand River Dam Authority, 2008a).  

Figure 7.3-1 shows an overview of the SMC within the entire Project.  More detailed maps are shown in 

Appendix E.  A comparison of the amount of each SMC in the updated SMP versus the current SMC 

approved in the current SMP are shown in Table 7.3-1.   

 

While GRDA developed the mapping of SMCs as comprehensively as possible, in some cases, the level 

of information available may not allow for a completely accurate identification of property boundaries or 

pinpoint Stewardship Areas.  Therefore, property owners who believe GRDA applied a particular SMC 

erroneously to the shoreline adjacent to their properties may contact GRDA for a site-specific review and 

verification of that classification, should they wish to propose a project or use that does not qualify as an 

allowable use within the existing SMC (Grand River Dam Authority, 2008a). 

 

GRDA will maintain a current, updated database showing the SMCs at Grand Lake.  These maps are 

available from GRDA’s Department of Ecosystems Management.  As discussed in Section 11.0, minor 

updates to the mapping that supports the SMC will occur periodically, with a lake-wide review of all SMC 

during the six-year update (Grand River Dam Authority, 2008a). 

 

As shown in Table 7.3-1, the updated SMC maps showed a slight increase in the amount of the 

Municipal/Public Use classification, a decrease in the amounts of the Responsible Growth and Responsible 

Growth-Sensitive classifications, and an increase in the amount of Stewardship classification. 
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Figure 7.3-1 Pensacola SMC Overview Map 
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Table 7.3-1 Grand Lake SMC Classifications by Distance and Percentage 

SMC Type 
SMP Update 

Shoreline 
Distance (mi) 

SMP Update  
Shoreline 

Percentage 

Original SMP 
Shoreline 

Distance (mi) 

Original SMP 
Shoreline 

Percentage 

Municipal/Public Use 8.57 1.65% 7.61 1.45% 

Project Use 1.90 0.37% 1.88 0.36% 

Responsible Growth 272.25 52.37% 278.0711 53.28% 

Responsible Growth-
Sensitive12 

65.41 12.58% 68.5813 13.14% 

Stewardship 156.24 30.05% 150.25 28.79% 

Wildlife Management 15.47 2.98% 15.47 2.96% 

Total 519.8514 100.00% 521.86 99.98%15 

 

  

 
11 The original SMP identified 319.07 miles in the Responsible Growth classification.  When the additional classification of 
Responsible Growth-Sensitive was required by FERC, 41.0 miles of Responsible Growth classification was transferred to the 
Responsible Growth-Sensitive classification. 
12 GRDA has combined the Responsible Growth-Wetland and Responsible Growth-Wetland classifications in the updated SMP. 
13 This number includes 41.0 miles of Responsible Growth Sensitive and 27.58 miles of Responsible Growth-Wetland. 
14 Total shoreline miles different from original SMP due to updated GIS mapping. 
15 Does not add to 100% due to rounding. 
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Some shoreline areas along the lake have or will experience greater development pressures and heavier 

use.  No current data suggests that any shoreline areas along the lake are completely “built out” (with no 

additional shoreline available for development).  However, given current/anticipated levels of new 

development, GRDA expects that private property adjacent to the Project will continue to have additional 

growth that may require specific and distinct management attention.  Not all areas of the shoreline 

develop in the same manner or have identical growth specifications.  Not all potential growth is negative 

or unwelcome by adjacent property owners, however GRDA strives to maintain a balance among 

acceptable growth, access to, and enjoyment of the Project by the public, and protection of environmental 

resources.  As such, GRDA proposes the use of adaptive management strategies to, where appropriate, 

monitor, analyze, and subsequently manage growth and development in a flexible yet locally relevant 

manner (Grand River Dam Authority, 2008a). 

 

Available data do not support listing any area of the lake as requiring special management because of 

negative environmental or social effects resulting from over-development or over-use.  Neither does 

GRDA support the assertion than any shoreline area has reached its maximum development potential.  

After examining several potential strategies for managing and controlling growth on the lake, GRDA 

concluded that development of a lake-wide policy to contain growth or set limits on development beyond 

the existing SMC was not equitable to a majority of adjacent property owners or non-resident users of the 

lake (Grand River Dam Authority, 2008a). 

 

Adaptive management is a dynamic monitoring and policy implementation process that allows GRDA to 

respond specifically and effectively to changing conditions in a proactive, yet data supported manner.  

Using this type of strategy allows GRDA to assess environmental and social conditions and implement 

additional management conditions where and when necessary, while acknowledging that these conditions 

may be temporary and changeable.  Resource management professionals often define adaptive 

management as “…A systematic process for continually improving management policies and practices by 

learning from the outcomes of operational programs.”  Implementation of an adaptive management policy 

allows GRDA to continue to assess environmental and social conditions, analyze and respond directly to 

specific site conditions, and build upon these efforts to continue to manage areas of concern (Grand River 

Dam Authority, 2008a).  The key characteristics of GRDA’s adaptive management include: 

• Acknowledgement of uncertainty about what policy/management strategy is “best;” 

• Selection of appropriate policies or management practices; 

• Development and implementation of a site-specific plan; 

• Monitoring of the key response indicators identified in the plan; 

• Analysis of the outcome in consideration of the original objectives; and 

• Incorporation of the results into future decisions (Grand River Dam Authority, 2008a). 
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By using the SMC maps (Appendix E), adjacent property owners and potential shoreline developers can 

identify their property in relation to the Project boundary and determine which management classifications 

occur within the Project adjacent to their property and the corresponding allowable uses.  Section 10.0 

describes general permitting standards that are applicable to the allowed use of their proposed project and 

summarizes applicable permit application procedures.  Some proposed uses will receive more scrutiny, 

require more supporting documentation, or may require evaluation by GRDA on a case-by-case basis 

depending on the type of proposed use and the SMC for the area (Grand River Dam Authority, 2008a). 

 

GRDA will review permit applications for new uses on a case-by-case basis under these guidelines and 

GRDA’s most current permitting program at the time of the application.  In its review of permit 

applications, GRDA will call upon ecosystems management staff and/or other relevant resource agency 

specialists to provide input on projects located within management classifications with resource specific 

restrictions.  In addition to evaluating uses under this scenario, GRDA may also assist permit applicants in 

identifying other local, state, regional, and federal permits that may be required for proposed new uses; 

however, the onus remains on the applicant to follow through with the application for other relevant 

permits and agency correspondence (Grand River Dam Authority, 2008a). 

 

Regardless of the proposed uses by an adjacent property owner, GRDA strongly encourages all property 

owners to contact GRDA permitting staff at least six months prior to submittal of any permit application.  

General permitting standards (Section 10.0) are subject to change outside the scope of this SMP and any 

permit applicant should contact GRDA directly to verify what the most current standards and specific 

requirements are for their particular application.  Additionally, GRDA encourages project applicants to 

schedule an onsite visit with GRDA staff to discuss their proposed projects during the project-planning 

phase.  While GRDA is not responsible for enforcing regulations under other agency jurisdictions, GRDA 

will not issue permits until a project applicant provides proof receipt of all applicable local, state, and 

federal permits (Grand River Dam Authority, 2008a). 

 

 Evaluation Process 

Both GRDA and project applicants have a responsibility to follow correct procedures related to project 

planning, review, and construction.  General guidelines are listed in the following sections. 

 

 Project Applicant Responsibilities 

Applying for a Permit 

• Identify type of project(s) and activities within the Project boundary; 

• Determine the SMC (Section 7.1); 

• Determine the allowable uses within this SMC (Section 7.2); 

• Determine which permitting standards and requirements pertain to the proposed new facility or 

use (Section 10.0); 

• Contact GRDA for verification and permit application information; 

• Phase I – Prepare and submit a complete application to GRDA with the necessary information 

provided and any required attachments; and 

• Phase II – Provide follow up information, public notice, and any other additional 

information/documentation to support the GRDA permit application, if applicable. 
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• An applicant may NOT begin ANY work on Project or GRDA lands until they receive all necessary 

permits and receive final approval of the permit application from GRDA. 

 

Upon Receipt of a Permit 

• Review all permit requirements and conditions; 

• Contact GRDA with any implementation questions; 

• Undertake any follow up mandated by GRDA permit; and 

• Contact GRDA if project scope, location, or specifications change. (This contact should take 

place BEFORE any work commences) 

 

 GRDA Responsibilities 

Upon Receiving an Application 

• Review and confirm proposed project location, management classifications, and allowable use 

designations; 

• Conduct site visit; 

• Provide timely input on resource, design, permit requirements, and site-specific issues to the applicant; 

• Provide an approximate timetable for application review based upon scope of proposal and 

regulatory requirements, including notification to applicant of FERC review (if required) and 

approximate timetable for such; 

• Provide opportunity for public meetings/forums, as necessary; 

• Maintain public log/documentation of permit review as part of the project file; 

• Review application for completeness and contact applicant as necessary for additional 

information requirements; 

• Process application;  

• Determine whether prior FERC notification or approval is required and provide notification or seek 

approval as necessary (See Section 10.1); and 

• Approve or deny application (Grand River Dam Authority, 2008a). 

 

Upon Permit Issuance 

• Conduct site visit during construction; 

• Assure implementation of erosion and sediment control BMPs; 

• Inspect and verify post construction and certify permit (Grand River Dam Authority, 2008a). 

 

If a proposed use, in the sole opinion of GRDA, does not meet the requirements and guidelines 

established in the SMP, the applicant may reassess the proposed facility or activity, finding ways to either 

comply with GRDA’s requirements, withdraw the project from consideration, or request a waiver (Grand 

River Dam Authority, 2008a).  The waiver process is detailed in Section 10.10. 
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As the recipient of a federal license and under its enabling legislation, GRDA is responsible for 

supervision and control of the uses and occupancies for which it grants permission.  Additionally, FERC 

requires GRDA to monitor compliance with and permits or conveyances they issue.  FERC’s Standard 

Land Use Article details the uses a licensee may permit on Project lands and defines those uses that 

require additional FERC approval (Grand River Dam Authority, 2008a). 

 

10.1 Standard Land Use Article 

The following discussion is a summary of the requirements of FERC’s Standard Land Use Article.   

 

Conveyances that GRDA may approve without prior FERC Approval or Notification 

FERC has delegated GRDA the authority to permit the following non-Project uses of Project lands without 

prior FERC notification or approval.  GRDA may only allow these activities if they are consistent with the 

Project purposes of protecting and enhancing the scenic, recreational, and other environmental values of 

the Project (Grand River Dam Authority, 2008a). 

• Landscape plantings; 

• Non-commercial piers, landings, boat docks or similar structures and facilities that can 

accommodate no more than ten watercraft at a time and are intended to serve single-family 

dwellings; and 

• Embankments, bulkheads, retaining walls, or similar structures for erosion control to protect the 

existing shoreline.  Before granting permission for the preceding, FERC requires GRDA to: 

o Inspect the site of the proposed construction; 

o Consider whether the planting of vegetation or the use of riprap would be adequate to 

control erosion at the site; and 

o Determine that the proposed construction is necessary and would not change the basic 

contour of the reservoir shoreline (Grand River Dam Authority, 2008a). 

 

Conveyances that GRDA may approve, but must be provided to FERC in an annual report 

GRDA may convey easement rights of way across, or leases of Project lands for the following, but must 

provide FERC with an annual report describing these conveyances (Grand River Dam Authority, 2008a). 

• Replacement, expansion, realignment, or maintenance of bridges and roads for which all 

necessary state and federal approvals have been obtained; 

• Storm drains and water mains; 

• Sewers that do not discharge into the Project waters; 

• Minor access roads; 

• Telephone, gas, and electric distribution lines; 

• Non-project overhead electric transmission lines (that do not require erection of support 

structures within the Project boundary); 

• Submarine, overhead, or underground major telephone distribution cables or major electric 

distribution lines; and 

• Water intake or pumping facilities that do not extract more than one million gallons per day from a 

Project reservoir (Grand River Dam Authority, 2008a). 
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Conveyances/permits GRDA may issue after providing FERC a 45-day notice 

For the following conveyances and permits, GRDA must provide FERC with a 45-day notice of the 

proposed conveyance, in which time FERC may request GRDA file an application for formal approval of 

the conveyance by FERC (Grand River Dam Authority, 2008a). 

• Construction of new transportation infrastructure; 

• Sewers or effluent lines that discharge into Project water; 

• Pipelines which cross Project lands; 

• Non-project transmission lines that require support structures within the Project boundary; 

• Private or public marinas that can accommodate no more than ten watercraft at a time; 

• Recreational developments consistent with GRDA’s Recreation Plan; and 

• Other uses if: 

o Involving conveyances of five acres or less; 

o All land conveyed is located at least 75 feet from the Project’s normal maximum surface 

elevation; and 

o The conveyance is no more than 50 total acres for each project development in one year 

(Grand River Dam Authority, 2008a). 

 

Items requiring formal FERC approval 

All other uses of Project lands not listed in the sections above require formal FERC approval in addition to 

GRDA permits (Grand River Dam Authority, 2008a). 

 

10.2 GRDA Permitting and Approval 

Both GRDA and FERC must review and approve any activities not addressed by Land Use Article.  For 

most uses, project applicants must submit a written application to GRDA with drawings providing location, 

design, and dimensions, and a description of materials and type of construction.  All uses must conform 

to GRDA’s general requirements and minimum design standards.  Separate GRDA permitting standards 

and protocols detail specific information that relates to these permitting requirements.  A current copy of 

the document, Grand River Dam Authority Construction Guidelines for Flowage Easements & GRDA 

Property Approved by the GRDA Board of Directors on April 6, 2021, is available on GRDA’s website 

(https://grda.com/lake-permits/), at the GRDA Ecosystem Management Department located near the west 

end of the Pensacola dam in Langley, by mail at PO Box 70, Langley, Oklahoma 74350, or by calling 

918-782-4726.  GRDA may update permitting standards periodically, as needed, independently of SMP 

updates and amendments.   

 

The permitting procedures and standards documents provide information on requirements for docks and 

piers, bank stabilization measures, vegetation management and dredging, as well as information on 

facility construction and maintenance requirements.  They also establish the criteria used in evaluating 

proposed new uses for both commercial and residential activities as well as facility construction standards 

for each activity. 

 

GRDA will evaluate proposed new uses, and modifications to existing uses based on the 

following factors: 

• Characteristics, zoning, intensity, and prevailing permitted uses within a half-mile radius of the 

proposed activities (including SMC and allowable use determinations); 

• Shoreline topography and geometry; 

https://grda.com/lake-permits/
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• Safety, navigation, and flood control requirements; 

• Environmental effects, including those on common fish and wildlife species, rare, threatened, and 

endangered species, vegetation, and cultural resources; 

• Potential economic development and tourism benefits; 

• Recreational use effects; 

• Any other criteria which may affect the proposed project; 

• The practicability of using reasonable alternative locations and methods to accomplish the 

objective of the proposed facility or activity; 

• The extent and permanence of the beneficial and/or detrimental effects which the proposed 

facility or activity is likely to have on the uses which the area is suited; and 

• Existing jurisdictional regulations (Grand River Dam Authority, 2008a). 

 

Agency consultation initiated by project applicants or GRDA regarding other environmental 

regulations may include, but is not restricted to, contact with the following entities: 

• US Army Corps of Engineers 

• US Fish and Wildlife Service 

• Oklahoma Department of Wildlife Conservation 

• Oklahoma Department of Environmental Quality (ODEQ) 

• Oklahoma Water Resources Board 

• Oklahoma Historical Society 

• Oklahoma Archaeological Survey 

• County Bureau of Environmental Quality 

• Bureau of Indian Affairs 

• Oklahoma Native American Tribes 

• County Floodplain Administrators 

• Oklahoma Corporation Commission 

• Oklahoma State Fire Marshall 

• FERC (Grand River Dam Authority, 2008a) 

 

No person, firm, partnership, corporation, or other entity may perform any activity that requires a permit 

prior to the receipt of such permit from GRDA.  For example, a homeowner may not place a dock in 

Project waters until the applicant receives written notice that GRDA approves such an activity (Grand 

River Dam Authority, 2008a). 

 

The following sections highlight and summarize current permit applications and standards.  GRDA 

reserves the right to make changes in permitting standards and requirements independently of the SMP 

(Grand River Dam Authority, 2008a). 

 

10.3 Commercial Permit Application Standards 

As detailed in GRDA’s Commercial Permitting Process, commercial projects are: 

• Construction or modification of facilities designed to accommodate more than ten watercraft at a time; 

• Construction or modification of facilities intended to serve non-residential enterprises operated 

directly or indirectly for profit or gain, including courtesy docks; and 

• Dredging operations requiring removal of fill materials exceeding the amount of two thousand 

cubic yards (Grand River Dam Authority, 2008a).  
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Section 7.2.1 defines allowable commercial uses that fall under the commercial permitting process.  In 

general, permit applications for commercial uses within the Project boundary involve larger, more 

expansive, and potentially more significant effects to lake resources.  As such, GRDA permitting staff 

may require supplemental information to adequately review and assess such permit applications.  In 

some instances, GRDA may require the completion and submittal of an Environmental Assessment (EA) 

to support permit applications.  If GRDA requires an EA, the applicant must retain an entity listed on 

GRDA’s Environmental and Wetlands Consultants List, available from GRDA’s Department of 

Ecosystems Management.  Specific standards for applications are included within GRDA’s permitting 

program on its website.  GRDA will reject applications failing to meet the required standards and 

guidelines.  A public hearing shall be held prior to approval of a commercial permit.  GRDA shall 

maintain an electronic database of individuals or organizations wishing to receive electronic notification 

of such hearings and shall comply with any applicable notice requirements imposed by law. 

 

Under the current permitting standards, GRDA requires commercial applicants to provide the 

following information: 

• Contact information for the project applicant and current landowners of the adjacent property; 

• A statement of the proposed use of Project lands listing all activities proposed (if a phased 

approach is proposed by an applicant, the final build out must be presented at the onset of the 

permitting process) including all components of the project, material proposed for use and the 

layout or design of the project; 

• Site location maps clearly showing the location and type of facility (maps must clearly show the 

location of GRDA’s Project boundary and applicable flowage easement lines in relation to the 

proposed project); 

• Technical drawings of proposed facilities, certified by a registered engineer; 

• Full survey (metes and bounds), prepared by a registered Oklahoma land surveyor, of the entire 

shoreline area within the boundaries of the proposed development, clearly indicating property 

lines and location of all existing or planned facilities;  

• A statement describing why the project is in the public interest including a description of proposed 

measures to ensure boating safety near the project area during and after construction, as well as 

a statement of measures proposed to protect adjacent property owner’s access to the shoreline 

and the lake; 

• A discussion of the “purpose” and “need” for expansion or new uses including a description of any 

adverse environmental effects that cannot be avoided and how the applicant proposes to 

minimize or mitigate for these adverse effects and, as necessary, an alternative analysis that 

documents why the proposed work or preferred location is the preferred action; 

• Sufficient detail of the proposed project’s components to identify their locations; 

• Proof of fulfilling all other state and federal requirements and codes through inclusion in the 

GRDA permit application package of other permits received for the work; and 

• Proof of liability insurance (Grand River Dam Authority, 2008a). 

 

Should commercial applications substantially fail to meet the standards of permitting established by 

GRDA because of size, location, or other environmental concerns, and if the applicant wishes to pursue 

further review through a waiver, the applicant may be required to develop an EA or Environmental Impact 

Statement (EIS) (if not previously included in the initial application package) in support of the waiver 

request (Grand River Dam Authority, 2008a).    
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This description only generally describes and summarizes GRDA’s permitting standards.  GRDA may 

periodically update them.  Commercial use permit applicants should contact GRDA for the most recent 

permit standards and application requirements.  Detailed information on applications for commercial use 

permits is included in GRDA permitting procedures and standards available on GRDA’s website 

(https://grda.com/lake-permits/), at the Ecosystems and Education Center in Langley, or by calling 918-

782-4726 (Grand River Dam Authority, 2008a). 

 

10.4 Residential Dock Application Standards 

While multi-family residential shoreline uses sometimes resemble commercial facilities in size and scope, 

in general residential uses of Project lands tend to have a smaller footprint with less potential for 

environmental impacts.  To preserve public access and reduce environmental effects, GRDA places 

particular emphasis on consolidating shoreline uses.  GRDA encourages the development of multi-owner 

facilities to reduce shoreline congestion (Grand River Dam Authority, 2008a). 

 

GRDA reviews some residential shoreline facilities (with ten or greater slips) as an allowable residential 

use only if they are developed specifically without intent for commercial uses or monetary gain.  Any 

proposed facility with ten or greater slips also requires FERC review and approval (Grand River Dam 

Authority, 2008a). 

 

Residential applicants should contact GRDA for the most recent standards and permit application 

requirements.  Detailed information on applications for new or existing residential docks is included in 

GRDA’s permitting procedures and standards available on GRDA’s website (https://grda.com/lake-

permits/), at the Ecosystems and Education Center in Langley, by mail at PO Box 70, Langley, 

Oklahoma, 74350, or by calling 918-782-4726. 

 

Should Residential applications fail to meet the standards for permitting because of the size, location, or 

other environmental concerns, the applicant may pursue further review through the waiver process 

described in Section 10.10 (Grand River Dam Authority, 2008a). 

 

10.5 Vegetation Management 

Proper stewardship of shoreline vegetation is critical to the protection and enhancement of Grand Lake’s 

recreational and environmental resources and socioeconomic value.  Shoreline vegetation acts as a 

buffer to stabilize shoreline, prevent erosion and protect water quality by filtering and trapping organic and 

chemical pollutants, and can provide valuable habitat for the fish and wildlife.  Additionally, shoreline 

vegetation can have significant recreational and aesthetic value (Grand River Dam Authority, 2008a). 

 

As shown by the SMC, resource characteristics and vulnerability vary widely around Grand Lake.  In 

certain areas proper stewardship dictates that the shoreline vegetation should remain undisturbed in order 

to avoid jeopardizing these valuable resources.  However, strict preservation is not always required to 

provide sufficient protection and avoid adverse consequences.  In fact, certain management practices are 

often necessary or appropriate and can improve resource quality (Grand River Dam Authority, 2008a). 

 

Similarly, the extent of GRDA oversite and involvement necessary to ensure proper stewardship also 

varies depending on the proposed activity and the resources involved.  Certain proposed activities will 

require GRDA to spend considerable resources critically examining all aspects of a plan and its 

https://grda.com/lake-permits/
https://grda.com/lake-permits/
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implementation, while other activities can be summarily approved given the routine nature of the 

management practices and the resources involved.  Therefore, GRDA is committed to vegetation 

management that is both responsible and reasonable (Grand River Dam Authority, 2008a).  

 

 Vegetation Management in Responsible Growth SMC 

The guidelines in this subsection apply to Project lands classified as Responsible Growth Areas.   

 

Authorized Management Practices: 

Adjacent land owners have the permission of GRDA to engage in the following vegetation management 

activities on Project land classified as a Responsible Growth Area without prior authorization. 

• Mowing and maintenance of lawns established and existing before July 1, 2005.  A lawn is 

defined as an area cleared of native understory vegetation and replaced with turf grass.  No 

fertilizers shall be used on these lawns. 

• Removal of woody vegetation less than or equal to three inches dbh. 

• Trimming of non-woody vegetation to a height of two inches. 

• Removal of certain understory and exotic noxious plants identified in Appendix F regardless of size. 

• Landscape planting which are consistent with the purposes of protecting and enhancing the 

scenic, recreational, and other environmental values of the Project.  A landscape planting is 

defined as flowering plants, grasses, trees, or shrubs, provided the species planted is not an 

invasive plant species identified in Appendix F.  Adjacent landowners are strongly encouraged to 

use native vegetation when conducting landscape plantings.  This provision does not permit the 

planting of turf grasses, whether native or non-native.  A list of suggested native plant species is 

available from the Department of Ecosystems Management (Grand River Dam Authority, 2008a).  

 

Management Practices Requiring Site Specific Permitting 

Landowners adjacent to GRDA shoreline areas designated as Responsible Growth Areas may only 

engage in the following vegetation management activities after obtaining a permit from the Department of 

Ecosystems Management.16 

• Establishment of a new lawn.  A lawn is defined as an area cleared of native understory 

vegetation and replaced with turf grass. 

• Removal of hazardous trees only in cases where the trees are dead AND dangerous or diseased 

AND dangerous, or otherwise present a public safety or property hazard.   

• Outside of the period17 April 1 to October 31, pruning of limbs from living trees and shrubs greater 

than three inches in diameter when measured at a height of 4.5 feet, also known as “diameter 

breast height” (dbh) and up to one third of the plant height of shrubs and non-woody vegetation to 

enhance the view of the lake.  Pruning does not permit removal of trees greater than three inches 

dbh or complete clearing of any area.  DBH is a standard method of expressing tree diameters.  

• Removal of vegetation greater than three inches dbh, outside of the period April 1 to October 31.18 

• Any vegetation management activity including the removal of floating debris, driftwood, litter, and 

 
16 A review for known eagle nests within 660 feet and NLEB hibernacula within ¼ mile of the Project area will be conducted by 
GRDA prior to issuing any vegetation management permits.  If present, appropriate mitigation measures will be incorporated into 
any permit issued.  If mitigation measures cannot be implemented, the permit application will be denied. 
17 This period has been added as an additional restriction for the protection of NLEB.  The only vegetation > three inches dbh which 
may be removed during this timeframe are trees that pose an immediate human safety hazard. 
18This period has been added as an additional restriction for the protection of NLEB.  The only vegetation > three inches dbh which 
may be removed during this timeframe are trees that pose an immediate human safety hazard. 
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trash, which disturbs the shoreline through the significant movement of soil, rocks, or existing 

live vegetation. 

• Clearing vegetation to create and maintain access corridors between GRDA land and adjacent 

property.  The corridor may not exceed 20 feet in width.  Corridors must consist of natural 

materials such as native grass, wood chips, or gravel/crushed rock.  Placement of such must not 

involve earth moving or soil disturbance and must minimize ground disturbance and vegetation 

removal.  The path may extend from the common boundary between GRDA and the adjacent 

landowner to the water’s edge. 

• Clearing and planting of vegetation to prevent the deterioration of retaining walls and for shoreline 

stabilization.  Such activity must be done in conformance with GRDA regulations and guidelines 

(Grand River Dam Authority, 2008a). 

 

Exception of Debris Removal: 

No permit is required for the removal of floating debris, driftwood, litter, and trash, provided the removal 

DOES NOT disturb the shoreline through significant movement of soil, rocks, or existing live vegetation 

 

 Vegetation Management in Stewardship and Responsible Growth-Sensitive SMCs 

Before conducting any vegetation management activities identified in this section, including trimming 

trees and removing brush on Project lands designated as a Stewardship Area or a Responsible Growth-

Sensitive Area, a site-specific Vegetation Management Plan (VMP) is required to be submitted and 

approved by the Department of Ecosystems Management and the proper permits must be obtained. 

 

Generally, no vegetation management activity is permitted in a Stewardship Area and GRDA will not 

permit the removal of vegetation in wetlands located in Stewardship Areas.  While vegetation 

management activities are permissible in Responsible Growth-Sensitive Areas, these VMPs will be 

subject to greater scrutiny and may result in a requirement for on- or off-site mitigation and/or an 

alternative VMP. 

 

Exception of Debris Removal: 

No permit is required for the removal of floating debris, driftwood, litter, and trash, provided the removal 

DOES NOT disturb the shoreline through significant movement of soil, rocks, or existing live vegetation. 

 

 Vegetation Management in WMAs 

Vegetation management activities shall not be allowed in WMA except when necessary for the purpose of 

preserving and enhancing habitat.  Any such activity that is allowed shall only be conducted under the 

supervision of the Department of Ecosystems Management.  Debris removal in WMA shall be allowable 

only with the express permission of the Department of Ecosystems Management (Grand River Dam 

Authority, 2008a). 

 

 General Vegetation Management Provisions 

A VMP may require written approval from FERC, the Corps, and other state or local agencies.  The 

Permittee shall perform all activities in strict accordance with the specification approved by GRDA 

(Grand River Dam Authority, 2008a).  
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Adjacent property owners must initiate any activity allowed by the VMP permit within one year of issuance 

of the permit.  Failure to do so will result in the expiration of the permit.  Management activities shall be 

limited to those GRDA lands immediately adjacent to the land of the adjacent property owner (Grand 

River Dam Authority, 2008a). 

 

The enforcement measures described in Section 11.1.2 were revised to allow GRDA to require vegetation 

mitigation as an enforcement option for unauthorized vegetation management activities.   

 

Any person that violates the provisions of the VMP or who fails to obtain a permit when one is required 

may be required to pay all costs related to the repair, restoration, and reclamation of GRDA lands and 

waters associated with the violation.  They may also be subject to civil penalties (Grand River Dam 

Authority, 2008a).  

 

If archaeological or historical properties or items are discovered in the course of performing the 

vegetation management activities, all land clearing and land disturbing activities shall cease immediately 

and GRDA shall be notified (Grand River Dam Authority, 2008a). 

 

A utility company possessing an easement on Project land may perform all vegetation management 

activities necessary to exercise its rights pursuant to that easement and shall not be required to acquire a 

permit (Grand River Dam Authority, 2008a). 

 

 Use of Herbicides and Pesticides 

Use of herbicides and pesticides on Project lands is expressly prohibited except by a state licensed 

applicator with prior approval of the Department of Ecosystems Management (Grand River Dam 

Authority, 2008a). 

 

 Use of Heavy Machinery 

While all machinery has the potential to disturb the shoreline if used irresponsibly, GRDA recognizes that 

its use is often preferred and sometimes necessary to accomplish certain allowed vegetation 

management practices.  Therefore, GRDA will permit the use of machinery with a maximum power output 

not greater than 30 horsepower (hp) without prior approval for allowed management practices, provided 

the use does not result in the unauthorized movement of soil, rocks, or existing live vegetation.  The use 

of machinery with a maximum power output greater than 30 hp may be allowed with prior approval from 

GRDA (Grand River Dam Authority, 2008a).  Any machinery permitted for use on GRDA property shall 

have rubber wheels or rubber tracks. 

 

 General Permits for Natural Disasters and other Emergencies 

In the event a natural disaster or other emergency situation causes significant vegetation damage or 

debris accumulation within the Project boundary to the extent that site specific permitting is impractical or 

would result in undue delay, the chief executive officer of GRDA may issue a general vegetation 

management permit governing all management activities within an affected area in lieu of requiring site-

specific permits.  A general permit shall clearly identify the scope of the allowed activities the areas in 

which the permit is applicable, and the period of time for which the permit is valid (Grand River Dam 

Authority, 2008a).  
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 Vegetation Permit Tracking 

GRDA has been tracking the vegetation management permits issued since 2013 and reporting the 

number of permits issued in the Responsible Growth SMC in the Gray Bat annual report.  GRDA 

permitting records indicate that vegetation management permits have only been issued in the 

Responsible Growth SMC area.  No vegetation management permits have been issued in the 

Responsible Growth-Sensitive19, Wildlife or Stewardship SMC areas. 

 

The vegetation management permits issued since the SMP was approved are shown in Table 10.5.4.4-1.   

 

Table 10.5.4.4-1 Vegetation Management Permits Issued Between 2013 and 2021 

Year 

Vegetation Management Permits Issued 

Responsible 
Growth 

Responsible Growth 
Sensitive14 

Wildlife 
Management 

Stewardship 

2013 23 0 0 0 

2014 0 0 0 0 

2015 25 0 0 0 

2016 27 0 0 0 

2017 13 0 0 0 

2018 13 0 0 0 

2019 14 0 0 0 

2020 14 0 0 0 

2021 23 0 0 0 

Totals 152 0 0 0 

 

Between 2013 and 2021 an average of 16.9 vegetation management permits were issued per year.  Of 

77 permits issued between 2017 and 2021 (when more detailed information began being tracked), one 

permit to establish a new lawn, one permit that authorized mowing, three permits authorizing vegetation 

removal for road or utility right-of-way maintenance, and five permits that authorized establishment of new 

access corridors were approved.  The majority of the permits issued authorized the removal of hazardous 

trees or the pruning/trimming of existing vegetation to enhance lake views.  Due to the limited number of 

permits issued that could permanently alter the shoreline vegetation, GRDA does not believe that 

vegetation mitigation measures are warranted at this time.   

 

GRDA is proposing to continue tracking all new vegetation permits issued in the Responsible Growth 

SMC, documenting the total number of permits issued and the number of permits allowing the 

establishment of new lawns or viewing corridors that could alter the riparian vegetation community.  

These numbers will be included in the annual report, which is currently required to be filed by June 23 

each year. 

 

GRDA will reassess the need for vegetation mitigation measures at the time of the next SMP update in 

six years following approval of this plan.  As is the current practice, if the amount of permits issued 

exceeds 100 in a particular year or the length of a particular vegetation management project exceeds 100 

linear feet of shoreline impact, GRDA will consult with ODWC and USFWS regarding the need for 

 
19 This includes both Responsible Growth-Wetland and Responsible Growth-Sensitive SMCs under the original SMP classifications. 



58 

 

 

additional habitat protection measures.  This will allow reassessment of the need for mitigation if the 

number of permits increases substantially prior to the next SMP update.  

 

Any vegetation management permits issued in the Responsible Growth-Sensitive, Stewardship, or 

Wildlife SMC areas require prior consultation with ODWC and USFWS before the permit is issued.  If this 

consultation indicates that vegetation mitigation is deemed necessary to approve the permits, the 

recommended mitigation measures will be added as a condition of any permit issued.  If the project 

applicant is unwilling to provide the vegetation mitigation deemed necessary during this consultation 

process, the permit will be denied. 

 

10.6 Wetland Impacts 

Generally, GRDA does not permit activities within wetland areas.  Therefore, there are no existing records 

regarding the SMPs impacts to wetlands.  In order to document potential impacts to wetlands from new 

permitted activities, GRDA is proposing to begin tracking new permits issued that may impact wetlands to 

provide this documentation.  The following items will be tracked: 

 

• Total number of permits issued 

• Wetland acreage impacted 

• Wetland type impacted 

• Functional value of the wetland impacted 

 

The tracked wetland impact information will be summarized in an annual report which will be submitted to 

ODWC, USFWS, and FERC by June 23 annually.  GRDA is proposing to assess whether wetland impact 

mitigation is needed during the next SMP update in six years following approval of this plan.   

 

The enforcement measures described in Section 11.1.2 were also revised to allow GRDA to require 

wetland mitigation as an enforcement option for unauthorized wetland impacts. 

 

10.7 Wildlife Habitat Impacts 

As indicated in Section 5.7, the majority of lands within the Project vicinity are located within the Ozark 

Highlands ecoregion where oak-hickory, and oak-hickory-pine are the primary forest cover types in the 

region.  In the northern portion of the Project within the Central Irregular Plains ecoregion, a grassland 

and forest mosaic exists.  Since these cover types and resulting habitat are very common throughout the 

region, the limited amount of impact caused by SMP approved activities in the general Project vicinity is 

not likely to significantly impact the overall amount of wildlife habitat for common wildlife species in 

northeast Oklahoma.  There is similar habitat available on adjacent non-Project lands that may be used in 

the event any wildlife is displaced due to SMP-approved activities.   

 

While common species populations will not likely be impacted, there is a potential for impacts to TE 

Species habitat.  Due to the protected status of TE Species, impacts to their habitat, if any, must be 

appropriately avoided or otherwise addressed.  GRDA is therefore proposing to evaluate the impacts to 

TE Species’ habitat, rather than all wildlife habitat impacted by SMP-approved activities.  GRDA is also 

proposing to require the implementation of mitigation measures to avoid or otherwise address impacts to 

the species into permits issued under this SMP.  If the project applicant is unwilling to implement 

required mitigation measures, the permit will not be issued.  Since mitigation measures are incorporated 
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into SMP permits issued, when necessary, no additional tracking of TE Species’ habitat is currently 

being proposed.   

 

An evaluation of the potential impacts to TE Species’ habitat and proposed mitigation measures to be 

implemented to prevent adverse impacts to said species is detailed in the sections below. 

 

Bald Eagles 

In order to protect the bald eagle, GRDA will review all SMP applications to determine if the proposed 

activities are located within 660 feet of an active eagle nest.  If so, conditions will be added to the SMP 

permit to restrict timing of the work to occur outside of the nesting season.   

 

Gray Bat 

In order to protect the gray bat, the following environmental measures will be implemented: 

• GRDA will track vegetation management permits issued in the Responsible Growth SMC and 

provide an annual report to FERC, USFWS, and ODWC.  If this tracking shows over 100 

vegetation management permits are issued or over 100 feet of shoreline is cleared, GRDA will 

consult with USFWS and ODWC regarding potential bat mitigation needs. 

• GRDA will review all SMP applications to determine if any work is proposed within ¼ mile of a 

known hibernaculum.  

o If so, GRDA will consult with USFWS before issuing any permits for the activity.  

Permits issued by GRDA will include any conditions required by USFWS to avoid 

impacts to the hibernacula. 

o If not, any SMP permit that involves removal of trees greater three inches in diameter will 

include provisions prohibiting tree removal between April 1 and October 31 to avoid 

impacts to bats that may be present in trees during this timeframe, unless the tree causes 

an immediate human health hazard. 

 

Indiana Bat 

As detailed in Section 5.6.2, no Indiana bats were identified during acoustic surveys at the Project, and the 

bats are not known to be located in the Project vicinity.  Therefore, activities allowed under this SMP are not 

likely to adversely impact the species and no specific mitigation measures are proposed for the species. 

 

Northern Long-eared Bats  

In order to protect the NLEB the following environmental measures will be implemented: 

• GRDA will track vegetation management permits issued in the Responsible Growth SMC and 

provide an annual report to FERC, USFWS, and ODWC.  If this tracking shows over 100 

vegetation management permits are issued or over 100 feet of shoreline is cleared, GRDA will 

consult with USFWS and ODWC regarding potential bat mitigation needs. 

• GRDA will review all SMP applications to determine if any work is proposed within ¼ mile of a 

known hibernaculum.  

o If so, GRDA will consult with USFWS before issuing any permits for the activity. 

Permits issued by GRDA will include any conditions required by USFWS to avoid 

impacts to the hibernacula. 

o If not, any SMP permit that involves removal of trees greater three inches in diameter will 

include provisions prohibiting tree removal between April 1 and October 31 to avoid 
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impacts to bats that may be present in trees during this timeframe, unless the tree causes 

an immediate human health hazard. 

 

Ozark Bat 

Since no Ozark bats were identified during acoustic surveys at the Project, and the bats are not known to 

be located in the Project vicinity, activities allowed under this SMP are not likely to adversely impact the 

species.  Therefore, no specific mitigation measures are proposed for the species. 

 

Tricolored Bat 

In order to protect the tricolored bat, the following environmental measures will be implemented: 

• GRDA will track vegetation management permits issued in the Responsible Growth SMC and 

provide an annual report to FERC, USFWS, and ODWC.  If this tracking shows over 100 

vegetation management permits are issued or over 100 feet of shoreline is cleared, GRDA 

consults with USFWS and ODWC regarding potential bat mitigation needs. 

• GRDA will review all SMP applications to determine if any work is proposed within ¼ mile of a 

known hibernaculum.  

o If so, GRDA will consult with USFWS before issuing any permits for the activity.  

Permits issued by GRDA will include any conditions required by USFWS to avoid 

impacts to the hibernacula. 

o If not, any SMP permit that involves removal of trees greater three inches in diameter will 

include provisions prohibiting tree removal between April 1 and October 31 to avoid 

impacts to bats that may be present in trees during this timeframe, unless the tree causes 

an immediate human health hazard. 

 

Piping Plover and Rufa Red Knot 

Both bird species are seasonal migrants through the Project area which may use exposed mudflats and 

sandbars for foraging when travelling through the Project.  Activities that could impact existing mudflats 

have the potential to impact individuals during their migration through the area but are unlikely to adversely 

impact the species.  Therefore, no specific mitigation measures are proposed for these species. 

 

Alligator Snapping Turtle 

In order to protect the alligator snapping turtle, GRDA will incorporate the proposed 4(d) rule 

requirements and appropriate state-approved BMPs to minimize impacts to the species into any permits 

authorizing ground disturbing or vegetation management activities within approximately 650 feet (200 

meters) of the reservoir. 

 

In order to protect the alligator snapping turtle, GRDA’s current process for dredging approvals requires 

the applicant provide proof that all other permits (including USACE Section 404 permits) have been 

received prior to authorizing any dredging activities.  Section 404 permits are not issued if the proposed 

activities adversely impact TE species.  Therefore, no additional environmental measures for the alligator 

snapping turtle are proposed regarding dredging.  



61 

 

 

Neosho Madtom 

As described in Section 5.6.7, the species is only found in a 5-8 mile stretch of the Neosho and Spring 

rivers south of the Oklahoma/Kansas state line.  The majority of the shoreline within the Project in 

these areas is located within either the Stewardship or Wildlife Management SMC.  Any SMP permits 

issued in these SMC’s are already subject to consultation with the agencies prior to issuance.  

Therefore, any impacts to the species can be addressed during this consultation process.  No other 

specific mitigation measures are proposed for the species, other than a requirement for the 

implementation erosion and sediment control BMPs, as necessary, to avoid sediment transport to the 

lake from ground disturbing activities. 

 

Ozark Cavefish 

As described in Section 5.6.8, since there are no known occurrences of Ozark cavefish in the Project 

boundary, it is not expected that there will be any adverse impacts to the species from SMP permitted 

activities.  Therefore, no specific mitigation measures are proposed for this species. 

 

Neosho Mucket 

As described in Section 5.6.9, Grand Lake is not included in the critical habitat established for the species 

along the Elk River since areas designated as critical habitat include only stream channels within the 

ordinary highwater line and do not contain manmade structures (such as dams, piers, docks, bridges, or 

other similar structure) or areas inundated by lakes and reservoirs (US Fish and Wildlife Service, 2015).  

Therefore, the only critical habitat for the species is located upstream of Grand Lake on free-flowing 

sections of the Elk River.  Therefore, no specific mitigation measures are proposed for this species. 

 

American Burying Beetle 

As discussed in Section 5.6.10, although there is suitable habitat for the species within the Project, the 

existing 4(d) rule allows any incidental take of individuals that may be impacted by SMP authorized 

activities.  Additionally, no American burying beetles were identified during relicensing studies.  Therefore, 

no specific mitigation measures are proposed for the species. 

 

Monarch Butterfly 

As described in Section 5.6.11, the monarch butterfly is currently a candidate species and is not currently 

listed as threatened or endangered under the ESA.  GRDA has added information on monarch butterfly 

habitat in the BMPs described in Section 10.12 and included in Appendix F.  Until a determination on the 

status of the species is made, no other mitigation measures for the species are proposed.   

 

Wildlife Habitat Mitigation 

The enforcement measures described in Section 11.1.2 were also revised to allow GRDA to require TE 

Species habitat mitigation as an enforcement option for unauthorized wildlife habitat impacts. 

 

10.8 Other Uses Requirement Review and Permitting by GRDA 

 Habitable Structures 

“Habitable Structures” or “dock-o-miniums” refer to living quarters constructed in conjunction with new or 

existing docks, piers, and floats.  These structures generally resemble cabins and/or homes, placed on 

floating structures such as covered or enclosed docks, over boathouses and other similar structures 

where a building is or may be occupied by people overnight or for extended periods.  Generally, these 
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structures may contain water supply and/or waste disposal facilities such as sinks, showers, toilets, 

kitchen facilities, food preparation areas, etc. (Grand River Dam Authority, 2008a). 

 

Habitable structures currently exist on Grand Lake.  Prior to development of the original SMP, no 

permitting category or definitions for these structures existed and most existing habitable structures were 

permitted as commercial or residential docks under GRDA’s procedures existing at the time of 

construction. (Grand River Dam Authority, 2008a). 

 

Habitable structures on Grand Lake have become a focus of concern for some shoreline residents.  While 

some citizens believe the structures are inappropriate, others strongly support allowing them for both 

private residential structures and for commercial use.  GRDA believes that, while public sentiment is a key 

factor in developing a position on habitable structures, other factors such as the environmental effects of 

the structures is equally important to making well-informed, unbiased decisions (Grand River Dam 

Authority, 2008b). 

 

To assist in this decisional process, GRDA contracted with the University of Oklahoma to conduct an 

environmental assessment of habitable structures on Grand Lake.  This study concluded that habitable 

structures do not present a significant environmental threat to Grand Lake, provided certain 

recommendations are followed (Grand River Dam Authority, 2008b).  Those recommendations included: 

 

• Requiring all wastes from structures to receive at least secondary wastewater treatment before 

being discharged; 

• Requiring structures and boats to have holding tanks that are not susceptible to rupture or 

leakage due to a catastrophic weather event; and 

• Requiring automatic shut-off valves on all lines between the shore and habitable structure (Grand 

River Dam Authority, 2008b). 

 

After the report was issued, the GRDA Board imposed a moratorium on the construction and /or 

modification of habitable structures and directed GRDA staff to develop environmental and aesthetic 

standards for habitable structures (Grand River Dam Authority, 2008b). 

 

In 2017, GRDA submitted a comprehensive report to FERC containing an inventory of habitable 

structures present at the Project and analyzed the impacts the structures have on Project purposes, the 

environment, recreation, etc.  A total of 82 structures were identified during the inventory.  The GRDA 

Board determined that the structures could be allowed to remain if they met minimum standards and the 

owners obtained a GRDA permit.  

 

The guidelines set forth in the Oklahoma University study and ODEQ regulations on Individual and Small 

Public On-Site Sewage Treatment Systems that were included with the 2017 filing were adopted as the 

minimum standard.  The GRDA Board also determined that no new habitable structures would be allowed 

in the future and that the grandfathered structures could not be replaced, modified, or relocated.  

 

At the time of the report, 14 of the existing structures had been removed, 15 were found not to meet 

the definition of a habitable structure, 27 were modified or proposed to be modified to remove items 

associated with habitation, five were undergoing legal action, and 21 would be allowed to remain, 
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provided that they were bought into conformity with minimum standards and permitted (Grand River 

Dam Authority, 2017c).   

 

In 2018, GRDA provided FERC with an update on the status of habitable structures at the Project.  GRDA 

learned that a portion of the previously adopted minimum standards were not feasible to implement from 

a residential capacity.  GRDA hired a local plumbing company to review the standards and provide 

recommendations that were more feasible to implement.  GRDA held a public meeting on August 30, 

2019 to solicit comments from stakeholders regarding the minimum standards.  A revised set of minimum 

standards was presented to the GRDA Board in December of 2019.  The GRDA Board tabled the 

standards and directed GRDA staff to schedule a separate meeting with the 21 permit holders to discuss 

the revised standards in 2020.  Due to the Covid-19 pandemic, the meeting was unable to be held in the 

spring of 2020 and the 2021 meeting also had to be cancelled due to a Covid-19 exposure (Grand River 

Dam Authority, 2021e).  

 

The meeting was held on July 13, 2022 and the Board approved the standards.  The Board held a 

meeting approving the fees at their August 10, 2022 meeting.  GRDA filed the approved Habitable 

Structure Standards with FERC on August 24, 2022 requesting approval of the standards and the fees.  

Once the standards are approved, the remaining 20 habitable structure owners will have 18 months to 

conform to the new standards (Grand River Dam Authority, 2022). 

 

 Dredging/ Excavation Policy 

The current dredging and excavation policy was approved by FERC on April 2, 2015 and the GRDA 

Board on September 9, 2015.  The current policy may be seen on GRDA’s website at the following 

address: https://grda.com/wp-content/uploads/2019/04/Application-for-Dredging-Permit-Final-09-09-

2015.pdf. 

 

All excavation and dredging activities on GRDA-owned property requires a permit from GRDA.  The 

Corps may also require a permit for excavation and dredging activities.  Additionally, FERC must approve 

all dredging activities on GRDA waters requiring the removal of more than 2,000 cubic yards of material.  

If other regulatory agencies require permit application submittal and review, GRDA requires proof that the 

project applicant has received all other permits prior to issuing a GRDA permit (Grand River Dam 

Authority, 2008a). 

 

Dredging generally is not permitted in the Stewardship or Wildlife Area SMCs or areas containing 

wetlands.  In an effort to protect Project resources and adequately review all dredging applications, 

GRDA requires a wetland delineation study conducted by a GRDA approved wetland delineation 

specialist using the Corps wetland delineation guidelines in any locations other than open water dredging. 

 

GRDA will approve excavation of a boat channel or embayment only when it determines there is no other 

practicable alternative to achieving sufficient navigable water depth, the action would not substantially 

influence protected resources, and the applicant can provide proof that they purchased their property 

prior to the development of the SMP policies.  Applicants must be prepared to provide adequate 

documentation of the necessity of the project as part of any application.  Dredging for new or previously 

authorized uses is seasonally restricted.  To avoid potential impact to fish spawning areas, applicants 

must receive approval of timing from GRDA for this activity (Grand River Dam Authority, 2008a).  

https://grda.com/wp-content/uploads/2019/04/Application-for-Dredging-Permit-Final-09-09-2015.pdf
https://grda.com/wp-content/uploads/2019/04/Application-for-Dredging-Permit-Final-09-09-2015.pdf
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GRDA requires notification of project commencement, post-dredging site review, and sign-off by GRDA 

enforcement staff at the completion of the action.  Contractors are required to post their permit onsite 

during dredging activities.  Spoil material from channel excavations must be placed in accordance with 

any applicable local, state, and federal regulations at an upland site above the applicable flood plain and 

off Project lands (Grand River Dam Authority, 2008a). 

 

Currently, all new dredging activities require sediment testing to determine if dredging may displace 

contaminants.  Specifically, sediment samples are evaluated for the presence of heavy metals including 

zinc, lead, chromium, and cadmium.  Detection of hazardous materials during testing may lead to a 

requirement that the project either be abandoned or the project applicant provide a dredging management 

plan to GRDA identifying how materials will be removed in compliance with ODEQ standards.  

Maintenance dredging of previously authorized facilities and structures under 250 cubic feet do not 

require soil testing. 

 

No sediment sampling activities conducted in coordination with dredging activities at either the Pensacola 

or Markham Ferry projects since the Dredging, Excavation, and Disposal Policy was approved, showed 

heavy metals in sediment at levels exceeding their applicable standard.   

 

Due to results of sediment sampling since the SMP was approved, GRDA is proposing to limit the 

locations where sediment sampling is required to the upstream portion of the reservoir that is located 

closer to the original contamination source, the abandoned Tri-State Mining District along the Neosho 

River and Spring River watersheds where the metals zinc, lead, and cadmium are present in sediments at 

higher levels than the downstream sections of the reservoir (Oklahoma State University and Grand River 

Dam Authority, 2018).  GRDA will revise the Dredging, Excavation and Disposal Policy to require 

sediment sampling prior to issuing dredging permits only in the portion of the Project reservoir upstream 

of the Highway 59 bridge (Sailboat Bridge).    

 

 Placement of Buoys 

Adjacent property owners may request GRDA to authorize the placement of a “no wake” buoy in front of, or 

adjacent to, their property.  No wake buoys designate a 150-foot corridor off the shoreline, or docks within 

which boats and other watercraft must travel at idle speed.  Individuals applying for a buoy permit must 

agree to abide by the current GRDA Lake Rules and Regulations governing the use of Project shorelands 

and waters, which are incorporated and made a part of the agreement, and that a buoy placement issued 

upon the application may be revoked at any time by GRDA (Grand River Dam Authority, 2008a).   

 

Any buoy not maintained in its proper location shall be subject to removal by GRDA, without the 

applicant’s consent.  Buoys are not covered by any warranty, express or implied, and replacement of a 

buoy will require an additional application fee.  GRDA installs and maintains navigation buoys that are 

primarily warning devices for the convenience of the public.  They should not be relied upon solely as 

navigational aids.  GRDA assumes no liability or responsibility for loss or damages to life or property 

arising out of the public’s reliance on said devices (Grand River Dam Authority, 2008a).  GRDA does not 

install or maintain any private buoys. 

 

GRDA requires applicants petitioning for a no wake buoy to provide information and documentation 

showing the proximity of a proposed buoy to an existing buoy.  Should applicants feel that a buoy is 
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warranted adjacent to their property due to boat and/or dock damage, GRDA requires proof of ongoing or 

existing damage, and/or boat traffic that is operating in a hazardous manner within the 150-foot corridor, 

and/or repair bills for reputed damage (Grand River Dam Authority, 2008a). 

 

 Shoreline Stabilization 

GRDA may issue permits allowing adjacent residential landowners to stabilize eroding shorelines on 

Project lands.  GRDA recommends bio stabilization of eroded shorelines, where feasible.  Bio 

stabilization generally involves the use of natural plants, minimal bank contouring to provide a planting 

surface, or placement of natural fiber mats, logs, or other materials to deflect wave action and stabilize 

eroding shoreline.  In some instances, GRDA may allow the placement of riprap along the base of the 

eroded areas to prevent further undercutting of the banks (Grand River Dam Authority, 2008a).   

 

GRDA also permits the placement of engineered structures such as gabions or retaining walls for 

shoreline stabilization.  However, GRDA will approve these methods only in shoreline locations where the 

erosion process is severe and GRDA determines that a retaining wall is the most effective erosion control 

option or where the proposed wall would connect to an existing GRDA-approved wall on the lot or to an 

adjacent owner’s GRDA-approved wall.  GRDA inspects the site of the proposed construction and 

considers whether the planting of vegetation or the use of riprap would be adequate to control erosion.  

GRDA does not permit the reclamation of GRDA land that has been lost to erosion (Grand River Dam 

Authority, 2008a). 

 

GRDA will determine if shoreline erosion is sufficient to approve proposed stabilization treatment.  No 

shoreline stabilization may be conducted until GRDA issues a permit (Grand River Dam Authority, 2008a). 

 

 Railways, Tram Systems, Ramps, and Retaining Walls 

Construction of private or commercial railways, tram systems, ramps, or retaining walls constructed on 

GRDA property requires a permit application to be submitted to and approved by GRDA.  The project 

applicant must submit complete and detailed maps, plans and specifications for the proposed 

construction and its location, including a statement of the purpose(s) for which the work is to be done.  

The applicant is also required to furnish a survey prepared by a licensed surveyor or engineer showing 

the location of GRDA’s taking (property) line in the Project area and shall have such line staked on the 

ground.  Permittees must maintain railways, tram systems, fences, and retaining walls in a manner such 

that all electrical systems are to code, meet environmental guidelines, and that the structures are safe 

and pose no risk or threat to the public or otherwise unduly restrict the public from access and use of the 

Project.  GRDA will not permit residential boat ramps unless the ramp serves at least 25 homeowners or 

the public at large (Grand River Dam Authority, 2008a). 

 

 Grazing 

Responsible grazing on Project lands is only allowed with the permission of GRDA and will only be 

allowed in certain areas where the use is consistent with the purposes of protecting and enhancing the 

scenic, recreational, and other environmental values of the Project.  These grazing leases are issued on a 

case-by-case basis (Grand River Dam Authority, 2008a).  A review of permitting records shows only one 

grazing permit has been issued at the Pensacola Project.  
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GRDA will monitor for unauthorized grazing during its regular patrols of the lake by helicopter and boat.  

If discovered, GRDA will take necessary action to stop unauthorized grazing (Grand River Dam 

Authority, 2008a). 

 

 Licenses to Encroach 

The original SMP indicated that certain structures built on Project property prior to June 1, 2005, may be 

allowed to remain in GRDA’s discretion pursuant to 82 O.S. § 874.2.  Structures were required to be 

consistent with the purposes of protecting and enhancing the scenic, recreational, and other 

environmental values of the Project.  Owners of such structures were allowed to obtain a license to 

encroach for a maximum of 30 years20, subject to approval by FERC (Grand River Dam Authority, 2008a). 

 

On December 8, 2008, FERC requested GRDA to provide additional information regarding measures to 

be taken to prevent unpermitted structures and other types of encroachments (Federal Energy Regulatory 

Commission, 2008).  GRDA responded to the request by providing a detailed description of the proposed 

program to resolve identified encroachments. 

 

GRDA uses monthly flyovers, daily patrols by GRDA Law Enforcement officers and stakeholder reports of 

violations to identify encroachments.  Upon identification of a potential encroachment, the following 

activities take place: 

• A survey is conducted to determine extent of the encroachment; 

• GRDA determines if the encroachment existed prior to June 1, 200521 and is eligible for a license 

to encroach (residential property) or a lease (commercial property); 

• If eligible for a license or lease, GRDA will send out an application packet; 

• The application requires the applicant to either pay GRDA a standard fee to complete an 

appraisal or get their own appraisal completed to assess the value of the land being 

encroached upon; 

• Encroachment licenses/leases are presented to the GRDA Board for approval; 

• Leases approved by the GRDA Board are forwarded to FERC for approval prior to issuance;  

• If the encroachment is damaged or destroyed, it will not be allowed to be rebuilt; and 

• If the encroachment is not eligible for a license or lease, GRDA will pursue enforcement action to 

remove the encroachment.  If an initial demand letter is unsuccessful, GRDA will utilize legal 

action (Federal Energy Regulatory Commission, 2017c). 

 

Ordering paragraph B of FERC’s October 17, 2013 order approving and modifying the SMP, required 

GRDA to file a comprehensive report regarding unresolved encroachments at the Project (Federal Energy 

Regulatory Commission, 2013).  GRDA filed the report on April 7, 2016 and supplemented it on March 9, 

2017, and September 5, 2017 (Federal Energy Regulatory Commission, 2017c). 

 

FERC issued an order on November 14, 2017, approving the encroachment report.  Ordering paragraph 

B required GRDA to file annual reports documenting its progress during the preceding year in evaluating 

and addressing potential encroachments identified in the approved comprehensive encroachment report 

 
20 The standard term for new licenses to encroach has been increased from 30 years to 99 years. 
21 Title 82, Section 874.2 of the Oklahoma statutes provides GRDA the discretion to issue license to encroach on the real property to 
adjacent owners for structures built upon GRDA’s real property prior to June 1, 2005.  Therefore, only encroachments put in place 
prior to June 1, 2005 are eligible to obtain a license to encroach. 
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or new encroachments identified during monitoring activities.  The reports must be presented to the 

ODWC and USFWS at the time of filing with FERC, and are required to include the following items: 

• An updated spreadsheet inventory showing the status of each potential encroachment; 

• For each potential encroachment resolved with a conclusion that there is no encroachment, the 

basis used for this finding; 

• For each confirmed encroachment, the report must include the following information: 

o Type, size, and location of the site, including all facilities and structures, 

o GRDA’s current ownership or rights to the lands underlying the encroachment, 

o The property rights held by the owner of the encroachment, if any, 

o The Project purpose served by the underlying lands, 

o Any adverse impacts of the encroachment on specific Project purposes and how any 

identified adverse impacts were addressed, 

o If applicable, documentation of Corps authorization for each encroaching structure,  

o A plan and schedule to resolve outstanding unresolved or newly discovered encroachments; 

• For each encroachment resolved during the year, a description of the final resolution (Federal 

Energy Regulatory Commission, 2017c). 

 

The most recent encroachment report was filed on October 28, 2021.  The report identified that a total of 

23 encroachments had been resolved since the last report was filed and that a total of 36 unresolved 

encroachments remained (Grand River Dam Authority, 2021f).  GRDA will continue to file annual 

encroachment reports until the remaining encroachments are reported as resolved.  

 

 Lease of Project Lands for Public Purposes 

GRDA leases land to municipalities, civic organizations, and other entities for recreational areas such as 

public parks, picnic areas, and sporting and cultural events.  Such uses must be consistent with the 

purposes of protecting and enhancing the scenic, recreational, and other environmental values of the 

Project and must be approved by GRDA and FERC (Grand River Dam Authority, 2008a). 

 

10.9 General Property Inspections 

GRDA reserves the right at all times to inspect any permitted or unpermitted use of the Project during and 

after construction or implementation.  Should inspection of particular uses reveal inconsistencies or 

violations of established management policies and/or permitting standards, facility owners/users will be 

notified of such violation and advised by GRDA regarding the violation, suggested means to correct the 

violation and actions to be taken by GRDA should the violation persist (Grand River Dam Authority, 2008a). 

 

10.10 Permit Waivers 

General Procedures 

Upon written application and public hearing, the GRDA Board may grant a waiver, exception, or 

modification to the requirements imposed on private and/or commercial permit applicants by GRDA.  

Additionally, the GRDA Board may impose additional requirements upon any such applicant.  GRDA 

bases such waivers, exceptions, modifications, or additional requirements upon the totality of the 

circumstances, in consideration of public and environmental concerns.  Any such waivers may also 

require prior FERC approval before becoming final.  
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In considering waivers of these rules, the GRDA Board considers the potential positive and negative 

effects of the proposed activity or use on: 

• Characteristics, zoning, and prevailing permitted uses within a half-mile radius of the proposed activity; 

• Shoreline topography and geometry; 

• Safety, navigation, and flood control requirements; 

• Environmental resources; 

• Recreational use; and 

• Statutory mandates. 

 

Any applicant for a waiver will file notice of application to the GRDA Board.  Public notice of the waiver 

request shall be in accordance with the guidelines established by GRDA.  Current guidelines are 

available from GRDA’s Department of Ecosystem Management (Grand River Dam Authority, 2008a). 

 

10.11 Grandfathered Improvements 

Existing uses that were properly permitted and which met current GRDA standards at the time of 

permitting but which may no longer be compatible with this SMP, may remain in place, as long as they 

comply with the size, location, and type requirements set forth in GRDA’s requirements in effect at the 

time the structure was built.  Grandfathered uses are not transferable to other locations.  Uses for which 

GRDA has not issued a permit are not eligible for grandfathering.  All existing and new uses must comply 

with all current regulations pertaining to maintenance, safety, and environmental protection (Grand River 

Dam Authority, 2008a). 

 

10.12 BMPs and Educational Outreach 

Best Management Practices (BMPs) are on-site actions implemented by an individual or group to lessen 

the potential effects of an action on a particular resource.  For example, a property owner chooses to cut 

vegetation from their property to improve access or their viewshed rather than wholesale clearing.  The 

landowner may choose to conduct selective clearings and replant low-lying vegetation on their property to 

help maintain bank stabilization.  The selective clearing and replanting of vegetation is considered a BMP 

because it is an on-site action that reduces the potential effects of the specific use.  Cutting vegetation on 

GRDA property or within the Project is subject to other guidelines and permitting requirements (Grand 

River Dam Authority, 2008a). 

 

GRDA actively promotes BMPs for preserving and protecting natural resources on all of its lands as well 

as throughout the state.  The goal of promoting shoreline BMPs is to assist in the conservation and 

protection of valuable shoreline resources, and to help reduce potential impacts to shoreline resources 

and water quality.  GRDA recommends the BMPs provided in Appendix F for actions that occur on 

private property NOT on Project lands, and therefore the BMPs are not part of the SMP (Grand River 

Dam Authority, 2008a). 

 

GRDA is dedicated to employing similar standards to their properties, both within and outside the Project 

boundary.  Understanding that these shoreline BMPs are not regulations, GRDA, with assistance from 

stakeholders and other interested parties, support public education efforts to encourage adjacent property 

owners to adopt these shoreline BMPs promoted by state and/or regulatory authorities.  Adjacent 



69 

 

 

landowners may obtain additional information on BMPs from GRDA’s Department of Ecosystems 

Management (Grand River Dam Authority, 2008a). 

 

10.13 Agency Regulatory Review and Permitting 

 U.S. Army Corps of Engineers 

The Corps, under Section 404 of the Clean Water Act, regulates the discharge of dredged and fill 

materials into waters of the United States, including adjacent wetlands.  Any work on Grand Lake (below 

elevation 745 feet MSL or within wetlands may require consultation, project review, and permitting by 

Corps staff as will any work in an upland wetland.  If a project applicant completes a project deemed 

jurisdictional by the Corps without prior approval, penalties range from removal of the structure/fill to fines 

and imprisonment.  Anyone proposing a project involving dredging or filling wetlands should contact the 

Regulatory Division within the Corps’ Tulsa District office (Grand River Dam Authority, 2008a). 

 

 State of Oklahoma, Regional, and Local Agencies 

Oklahoma Department of Environmental Quality 

Under Title 252, Chapter 611, the ODEQ issues Section 401 water quality certifications for construction 

activities.  In accordance with the provisions of Section 401 of the CWA and the Environmental Quality 

Code, any applicant for a federal license or permit to conduct any activity including, but not limited to, the 

construction or operation of facilities, dredge or fill, or other activities which may result in any discharge 

into, pollution of, or alteration of the waters of the State of Oklahoma, must first obtain a water quality 

certification from the ODEQ.  The ODEQ issues, renews, and modifies water quality certifications 

including, but not limited to, permits issued by the Corps under the Section 404 permit program for the 

discharge of dredged or fill materials.  Additionally, ODEQ enforces water quality standards on the lake, 

and may be called upon to take regulatory action for activities such as improper disposal of septic wastes 

in the waters of Oklahoma (Grand River Dam Authority, 2008a). 

 

Local/Regional Floodplain Management 

The Oklahoma Floodplain Management Act, passed in 1980, authorizes communities (i.e., cities, towns, 

and counties) to develop floodplain regulations, designate flood hazard areas and establish floodplain 

boards.  An amendment in 2004 calls for accreditation of community floodplain administrators through the 

Oklahoma Water Resources Board (OWRB), ensuring that these officials are properly trained to 

effectively administer local floodplain regulations (Oklahoma Water Resources Board, n.d.). 

 

Consistent with protecting the natural functions of the floodplain and managing flood losses, the OWRB 

values the “No Adverse Impact” floodplain management approach.  This approach promotes 

responsible floodplain development through community-based decision making (Oklahoma Water 

Resources Board, n.d.). 

 

GRDA 

The provisions of the Oklahoma Statutes governing the Grand River Dam Authority prescribe how GRDA 

property may be used and authorize GRDA to promulgate and enforce rules and regulations for 

recreational and commercial uses of its lakes and shoreline.  GRDA has created a law enforcement 

division for enforcing these rules on the waters and land of GRDA (Grand River Dam Authority, 2008a). 
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The members of GRDA’s law enforcement division are Certified Peace Officers and recognized as the 

law enforcement officers for GRDA.  The law enforcement officers for GRDA may enforce GRDA rules 

and regulations, those rules and regulations as may be issued pursuant to the provisions of Section 400 

et. sq. of Title 63 of the Oklahoma Statutes, the provisions of Section 861 et. seq. of Title 82 of the 

Oklahoma Statutes, and all violations of criminal laws occurring within the boundaries of the counties 

where real property owned or leased by GRDA is located.  The enforcement officers have the power of 

peace officers during the performance of their duties, except in the serving and execution of civil process. 

GRDA’s law enforcement officers may cooperate with federal, state, and local law enforcement officers in 

the enforcement of all federal and state laws upon the waters, lands, and properties of GRDA (Grand 

River Dam Authority, 2008a). 

 

GRDA Ecosystem Compliance Department staff are charged with the duty of examining and inspecting 

proposed locations for wharves, docks, dikes, anchorages, boathouses, or any proposed structures or 

improvements to be made upon the waters or lands of GRDA.   

 

State Historic Preservation Office and Oklahoma Archaeological Survey 

Shoreline ground disturbing activities may require review and comment from the SHPO and the OAS.  

The OAS provides GRDA with the known locations of culturally sensitive and potentially sensitive 

locations within and adjacent to the Project boundary.  GRDA incorporated this information into non-

public available resource mapping which they maintain.  Using this information, GRDA staff will review all 

proposed new uses to identify potential impacts to known or potentially sensitive archaeological and 

historical properties.  Early identification of the proposed activities, as well as identification of activities 

requiring authorization and those that do not, will be key to minimizing permit delays or rejection for 

project applicants.  GRDA will review the permit application and any supporting information to ensure that 

the property owner or new user provides the appropriate information.  GRDA will assist landowners in 

determining whether the proposed action requires consultation with the SHPO or OAS (Grand River Dam 

Authority, 2008a). 

 

GRDA, as a requirement or condition of its permits, requires any entity that is proposing ground disturbing 

activities within the Project to undertake the appropriate level of investigation, monitoring, and any 

subsequent mitigation found to be required for reasonable protection of cultural or historic resources 

within the Project (Grand River Dam Authority, 2008a). 
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11.1 Existing Enforcement Tools 

 Enforcement Staff 

As discussed in Section 11.1.2, GRDA’s Law Enforcement officers enforce all GRDA policies and 

regulations.  These duties include periodic inspection of permitted structures, general patrol of Grand 

Lake to identify new construction or uses, review upon demand of permits approving repairs or new 

construction of facilities, water quality sampling, buoy review and relocation, and issuance of violation 

notices to adjacent property owners who are in violation of permit standards and conditions.  GRDA also 

undertakes periodic flyovers by patrol officers and other GRDA Ecosystem Management staff, to assess 

and develop the discovery of new uses within the Project boundary or potential violations of existing 

permits (Grand River Dam Authority, 2008a). 

 

All GRDA law enforcement staff are trained and familiar with the new and existing standards, rules, 

regulations, and policies included in the SMP and are charged not only with their enforcement but also 

public outreach regarding them (Grand River Dam Authority, 2008a). 

 

 Actions Available for Enforcement 

GRDA law enforcement personnel may order any person or entity that is violating any provision found in 

Title 63 or Title 21 of the Oklahoma Statute or in any GRDA rules to leave the waters and/or lands of 

GRDA.  Failure to obey may result in GRDA enforcing the provisions of 63 O.S.2001, § 4221 that provide 

that such failure to comply will constitute a misdemeanor punishable by a fine not to exceed $250.00.  

Additionally, any such person or entity, after notice and an opportunity for hearing as provided the 

GRDA’s enabling legislation, may be banned from the waters and /or lands of GRDA for a period of time 

up to, and including 90 days (Grand River Dam Authority, 2008a). 

 

Currently, if a dock, wharf, boathouse, breakwater, buoy or any other structure, private or commercial, is 

not constructed with generally-accepted building materials and pursuant to generally-accepted 

construction practices, or installed in accordance with the plans and specifications approved by GRDA, or 

if such works are not kept in a good state of repair and in a good, safe, and substantial condition, are not 

inspected by a licensed electrical contractor as detailed in GRDA’s permitting standards, or upon failure 

of payment or any fee when due, GRDA, after notice an opportunity to be heard in accordance with 

Chapter 45 of its enabling legislation, has the right to remove or cause to be removed from GRDA’s 

waters and lands such structure at the owners expense and/or cancel any license or permit in the event 

the owner fails to repair or remove these uses after being notified by GRDA to repair or remove the same 

(Grand River Dam Authority, 2008a). 

 

GRDA’s current policy is that any loose or abandoned dock will be removed and disposed of by GRDA, 

and the owner is responsible for any expense incurred by GRDA (Grand River Dam Authority, 2008a). 

 

In the event GRDA removes a dock, wharf, boat house, breakwater, buoy, fence, retaining wall, railway, 

or any other structure, private or commercial, the owner of the structure will be required to pay all costs of 

such removal and may be required to pay all costs related to the repair and reclamation of GRDA lands 

and waters associated with the removal (Grand River Dam Authority, 2008a).  
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GRDA reserves the right to use mitigation as an enforcement option for unauthorized vegetation 

management activities and activities that cause wetland impacts or impacts to rare species wildlife habitat. 

 

Please note that GRDA’s rules and/or statutes are periodically subject to change.  For further 

information and the most current information, interested parties should contact GRDA or visit its website 

at www.GRDA.com.  GRDA reserves the right to waive, modify, amend, or repeal any of these provisions 

in accordance with Oklahoma law (Grand River Dam Authority, 2008a). 
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In developing this SMP, GRDA has committed to the long-term stewardship of the Project’s lands, water, 

environmental, recreational, and socioeconomic values of Grand Lake.  GRDA formulated this SMP in 

anticipation of continued growth and new uses on and adjacent to Project lands.  GRDA recognizes that 

the region is a popular tourist destination and residential area, and that non-project uses change over 

time.  While these changes in use may occur slowly, they may result in patterns that necessitate 

reassessment of the SMP.  To assure the SMP continues to remain relevant, GRDA has prescribed 

processes to review and, if necessary, to amend the SMP (Grand River Dam Authority, 2008a). 

 

12.1 Tracking Non-Project Use 

When the SMP was approved, GRDA instituted permit and non-project use tracking using the existing 

GIS.  GRDA will enter new permit applications into the GIS, so GRDA may track development and use 

patterns, as well as have easy access to data related to permitted activities.  GRDA will use the GIS 

database as one of the tools for assessing permit applications as well as for assessing the need for future 

changes in permitting or land use classifications (Grand River Dam Authority, 2008a). 

 

GRDA will update Project and resource databases as needed to assure they are reflective of field 

conditions.  As long as resource and use criteria as established by this SMP do not change, GRDA will 

not seek additional review by FERC. 

 

GRDA will track vegetation management permits issued in the Responsible Growth SMC as described in 

Section 10.5.4.4 and begin tracking all permits with the potential to impact wetlands as described in 

Section 10.6.  GRDA will also submit an annual report with the tracked vegetation management and 

wetland impact information by June 23 annually to FERC, ODWC, and USFWS.  GRDA will reassess 

whether vegetation or wetland mitigation is warranted during the next SMP update in six years following 

approval of this plan. 

 

12.2 Shoreline Management Classification Monitoring 

As demographics and user groups change within the Project vicinity and development of areas around 

the Project proceeds, the SMC may require revision.  Some shoreline areas may no longer support 

additional development while other areas may experience shifts in demographics that require adjustment 

of allowable uses.  As patterns of development change, some areas may require the re-evaluation of their 

designation or the creation of new SMC (Grand River Dam Authority, 2008a). 

 

To maintain the continued relevance of the SMP, GRDA intends to review the Land Use Classification 

mapping, the SMP and the associated permitting programs during the six-year update.  The six-year 

review timeframe allows GRDA to assess issues that may arise because of development around the 

reservoir.  A longer period may not react to shifts in use while a shorter period may not permit meaningful 

analyses of cumulative effects.  This review process provides a means for GRDA to adopt or replace 

policies in the SMP.   

 

At least six months prior to preparing a report on the SMP review, GRDA will publicly notice the process 

and request comment from the public.  Changes in the tracking of SMP activities as described in Section 

12.1 or that simply require changes in the mapping or other minor changes such as new development 
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within existing subdivisions adjacent to the Lake, or changes in recreational uses and access will be 

noted but are unlikely to warrant amendments to the SMP.  Major changes in land use patterns or new 

uses of the Project may require further evaluation for new management strategies or may even require an 

amendment of the SMP.  GRDA will provide FERC a report on the evaluation of the SMP no later than 

the six-year anniversary following approval of the SMP and every six years thereafter (Grand River Dam 

Authority, 2008a). 

 

12.3 SMP Amendment Process 

Major changes in development patterns, land uses, demographics, socioeconomics, or other factors 

within the Project vicinity may, over time, change assumptions presented in this SMP.  GRDA has 

established the following criteria that may indicate the need to address an amendment of the plan (Grand 

River Dam Authority, 2008a). 

 

Major Commercial Additions or New Commercial Uses 

GRDA will continue to monitor growth and development patterns around the lake and compile data that 

may be useful in the event an SMP amendment becomes necessary during the review period.  While the 

northern and eastern shorelines of the lake currently do not present the level of heavy development found 

in the southern region, or support major commercial uses, GRDA recognizes the potential for growth and 

changes in overall development patterns and expectation.  These areas may warrant special attention in 

the future (Grand River Dam Authority, 2008a). 

 

Large Parcel Land Sales/Major Changes in Land Ownership 

In the event that major parcels of previously undeveloped land change ownership, with an identifiable 

purchaser and new intent for use, GRDA may review both the SMC designation, as well as the 

allowable uses within the area to determine if amendments to the SMP are warranted (Grand River 

Dam Authority, 2008a). 

 

Changes within the Management Classifications 

GRDA based the current SMC on existing environmental, social, and aesthetic resources.  Some of these 

classifications are dynamic by nature.  It is possible that during the review period new concerns such as 

wetland habitat may change, thereby necessitating the re-evaluation and possible amendment of SMC as 

well as the associated allowable uses (Grand River Dam Authority, 2008a). 

 

In the event that one or more of the above conditions occurs, or cumulative effects of activities within the 

Project appear to affect the effectiveness of the SMP, GRDA will begin internal review of the existing 

plan.  Should GRDA determine that major changes to the land use classification mapping (through 

definition and assignment of new SMC or reassignment of existing SMC) are necessary, GRDA will 

petition FERC to amend the SMP (Grand River Dam Authority, 2008a). 

 

Upon determination of the necessity to amend the SMP, GRDA will publicly notice its intent, and provide 

a public forum for public comment, either through public meetings or through GRDA Board meeting 

discussions (which are open to the public).  Because a revision or modification of the SMP requires FERC 

approval, any proposed amendment will follow FERC procedures (Grand River Dam Authority, 2008a). 
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DESCRIPTION OF SHORELINE MANAGEMENT PLAN SECTIONS AND PROPOSED 

CHANGES FOR THE PENSACOLA PROJECT (GRAND LAKE) 

January 2022 

Executive Summary 

Introduction 

This section provides background on the Project.   

No substantive changes to this section are proposed. 

Purpose and Scope of SMP 

This section details the overall purpose of the SMP to guide GRDA’s management of the shoreline 
and describes the lands subject to the SMP.  It also described the general structure of the SMP.   

GRDA plans to add information to this section detailing the FERC order(s) associated with the 
current SMP update. 

SMP Goals and Objectives 

This section details the overall goal of the SMP to provide a comprehensive plan to guide the 
management of multiple resources and uses of the Project’s shoreline in a manner consistent with 
the FERC license and Project purposes.  The SMP balances public and private uses with natural 
resource protection and hydroelectric generation.   

No substantive changes to this section are proposed. 

Public Participation and Agency Consultation 

This section will be revised to describe the public participation and agency consultation 
undertaken in the original development of the SMP as well as the update currently being 
conducted.  The draft updated SMP will be provided to stakeholders for review and comment.  
Comments will be addressed in the Final SMP prior to filing with FERC. 

Inventory of Existing Resources and Uses 

This section provides information on the river basin, provides a general project description, and 
information on the different natural resources that could potentially be impacted by management 
of the shoreline.   

GRDA plans to update information regarding current operations of the project and provide 
background information on USACE management of the flood pool under the Flood Control Act.  
GRDA will also update the different resource areas with new information or data that has 
become available since the SMP was originally drafted.  Updates to the following resource areas 
are anticipated: 

• Water Quality 
• Fish and Wildlife Species 
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• Wildlife Management 
• Threatened and Endangered Species 
• Wetlands 
• Socioeconomics 

Summary of Recreation Plan 

This section provides a summary of recreation at the project and the requirements listed in the 
approved recreation plan for the Project.   

GRDA plans to update the recreation section of the SMP with information and data collected 
during the 2020 recreation study. 

Shoreline Management Classification 

This section provides an overview of each of the shoreline management classifications.   

GRDA plans to combine the Responsible Growth-Wetland and Responsible Growth Sensitive 
classifications in the updated plan.  

Allowable Use Categories 

This section details the three allowable use categories: commercial, residential, and 
municipal/public use.   

No substantive changes to this section are proposed. 

Shoreline Management Classification Mapping 

This section includes maps showing the location of each SMC classification on a map series.   

GRDA plans to update the current maps with updates that have occurred since the original maps 
were approved.  This will include the reclassification of Honey Creek Resort to Municipal/Public 
Use and combining the Responsible Growth-Wetland Inventory and Sensitive classifications into 
one new classification.  Changes from the currently approved maps will also be identified. 

Adaptive Management for Areas of Concern 

This section provides a framework for GRDA to monitor, analyze, and subsequently manage 
growth of development in specific location in a flexible manner, known as adaptive management.   

No substantive changes to this section are proposed. 

New Shoreline Uses 

This section details the process an applicant must go through to obtain GRDA permits or 
authorization for new shoreline uses.   

No substantive changes to this section are proposed. 

Permitting and Inspection 

Article 410 (Standard Land Use Article) 

This section details three types of conveyances identified in Article 410 that GRDA may 
authorize on Project lands without formal FERC approval prior to issuance.   

No substantive changes to this section are proposed. 
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GRDA Permitting and Approval 

This section describes the general permit review process undertaken by GRDA.  

 No substantive changes to this section are proposed. 

Commercial Permit Application Standards 

This section describes the standards for commercial permit applications.   

No substantive changes to this section are proposed. 

Residential Dock Permit Application Standards 

This section describes the standards for residential dock permit applications.   

No substantive changes to this section are proposed. 

Vegetation Management 

This section details the vegetation management standards set forth in the SMP. 

In order to address requirements in the October 17, 2013 FERC order approving the 
SMP and the September 9, 2019 FERC order which extended the deadline to file the 
updated SMP, GRDA will add provisions to quantify the effects of permitted vegetation 
removal and mitigate these effects through the enhancement or protection of vegetation 
in other areas.  The provisions will incorporate information on vegetation management 
activities collected since the SMP was originally approved.  The provisions will also 
include the following items required in the FERC order:  

• Methods developed to quantify impacts and measures to mitigate the impacts of the 
vegetation management rules, 

• Strategies for how GRDA will enforce the approved vegetation management rules, 
• Any revisions, as needed to the vegetation management rules. 

Wetland Impact/Mitigation 

In order to address requirements in the October 17, 2013 FERC order approving the 
SMP and the September 9, 2019 FERC order which extended the deadline to file the 
updated SMP, GRDA plans to add a new section to the SMP to identify existing wetland 
potentially affected by proposed shoreline activities and evaluating their functions and 
values, assess probable effects of proposed activities on wetlands, and address adverse 
effects on wetlands from permitted activities through appropriate mitigation. 

Wildlife Habitat Impact/Mitigation 

In order to address requirements in the FERC order approving the SMP and the 
September 9, 2019 FERC order which extended the deadline to file the updated SMP, 
GRDA plans to add a new section to the SMP to identify existing wildlife habitat 
potentially affected by proposed shoreline activities by evaluating their functions and 
values, assessing probable effects on wildlife habitat, addressing adverse effects on 
wildlife habitat from permitted activities through appropriate mitigation.  This section 
only applies to wildlife habitat related to SMP-related activities.   
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Other Uses-Habitable Structures 

At the time the SMP was approved, GRDA was in the process of gathering data and 
reviewing relevant studies and information regarding habitable structures.   

This section will be revised to incorporate the current habitable structures standards. 

Other Uses-Dredging and Excavation Policy 

This section details the standards regarding permitting of excavation and dredging 
activities on GRDA-owned property.   

This section will be revised to limit the areas where sediment sampling needs to be 
conducted prior to permitting, to the specific areas that have been identified as most 
susceptible to contamination based on sediment study information.  Currently all 
dredging activities require sediment sampling. 

Other Uses-Placement of Buoys; Shoreline Stabilization; Railways, Tram Systems, Fences, 
etc.; Leases of Lands for Public Purposes 

These sections address the policies for authorizing of these facilities/activities on GRDA-
owned lands.   

No substantive changes to these sections are proposed. 

Other Uses-Grazing 

This section describes the requirement for adjacent landowners to obtain a grazing permit 
prior to allowing grazing on GRDA-owned lands.   

No substantive changes to this section are proposed.  

Other Uses-Licenses to Encroach 

This section describes the ability for landowners with structures built on Project property 
prior to June 1, 2005 to obtain a license to encroach, which allows them to leave the 
structures in place for a designated period of time.   

This section will be revised to incorporate the current encroachment license standards.  

General Property Inspections 

This section indicates that GRDA has the right to inspect any permitted or unpermitted use of the 
Project for compliance with the terms of the SMP.   

No substantive changes to this section are proposed. 

Permit Waivers 

This section details the process involved with requesting a waiver, exception, or modification to 
the requirements of the SMP.   

No substantive changes to this section are proposed. 
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Grandfathered Improvements 

This section describes existing uses that may be considered grandfathered improvements and are 
allowed to remain in place.   

No substantive changes to this section are proposed. 

BMPS and Educational Outreach 

This section describes best management practices (BMPs) that landowners may implement on their 
own properties to minimize impacts to natural resources.  

 No substantive changes to this section are proposed.  

Agency Regulatory Review and Permitting 

This section describes other federal, state, and local permits/authorizations that applicants may be 
required to obtain prior to issuance of any GRDA permits.   

No substantive changes to this section are proposed.  

Enforcement of Shoreline Management Plan 

This section describes the enforcement measures GRDA may undertake to ensure compliance with 
the SMP.   

No substantive changes to this section are proposed. 

SMP Amendment Process 

This section describes the process involved with amending the SMP.   

No substantive changes to this section are proposed. 



Proof of Public Notice of SMP Update Meeting 



PUBLIC NOTICE
Public Informational Meeting 

for the Pensacola Hydroelectric 
Project (FERC No. 1494)
Shoreline Management 

Plan Update
 The Grand River Dam Authority 
(GRDA) owns and operates 
the Pensacola Hydroelectric 
Project (FERC No. 1494) which 
is located on the Grand River in 
Craig, Delaware, Mayes, and 
Ottawa counties in northeastern 
Oklahoma. The Project dam forms 
a reservoir known as Grand Lake 
O’ the Cherokees (Grand Lake). 
A shoreline management plan 
that guides GRDA’s management 
the shorelines was approved by 
the Federal Energy Regulatory 
Commission (FERC) on October 
17, 2013. The order approving 
the shoreline management 
plan required periodic updates 
to the plan. GRDA is currently 
completing one of the FERC-
required periodic updates, which 
must be completed prior to 
January 1, 2023. To begin the 
update process, GRDA is hosting 
a public informational meeting. 
To provide a productive forum 
to gather input on the shoreline 
management plan, the subject 
matter discussed in the meeting 
will be limited to providing an 
overview of the existing shoreline 
management plan, outline the 
sections of the plan that will be 
updated, and gather public input. 
The personnel attending this 
meeting will not be able to provide 
an update on the separate, but 
concurrent relicensing process 
for the Pensacola Hydroelectric 
Project. The meeting will be held 
from 6:00 p.m. to 8:00 p.m. on 
Thursday, February 24, 2022 at 
Shangri-La Resort Conference 
and Event Center, which is located 
at 31000 S. Hwy 125, Monkey 
Island, Oklahoma. GRDA kindly 
requests that those planning to 
attend the meeting RSVP with 
Jacklyn Jaggars with GRDA at 
jacklyn.jaggars@grda.com or 
(918) 981-8473.
(Published in the Miami News 
Record February 15, 2022)
LPXLP

Cost $40.50

PUBLIC NOTICE
Public Informational 

Meeting for the Markham 
Ferry Hydroelectric Project 

(FERC No. 2183)
Shoreline Management 

Plan Update
 The Grand River Dam Authority 
(GRDA) owns and operates the 
Markham Ferry Hydroelectric 
Project (FERC No. 2183) which 
is located on the Grand River in 
Mayes County in northeastern 
Oklahoma. The Project dam 
forms a reservoir known as Lake 
Hudson. A shoreline management 
plan (SMP) that guides GRDA’s 
management of the shorelines 
was approved by the Federal 
Energy Regulatory Commission 
(FERC) on April 30, 2014. The 
order approving the SMP required 
periodic updates to the plan. 
GRDA is currently completing 
one of the FERC-required 
periodic updates, which must 
be completed prior to January 
1, 2023. To begin the update 
process, GRDA is hosting a public 
informational meeting to provide 
an overview of the existing SMP, 
outline the sections of the plan 
that will be updated, and gather 
public input. The meeting will be 
held from 6:00 p.m. to 8:00 p.m. 
on Tuesday, February 22, 2022 at 
MidAmerica Expo Center, which 
is located at 5162 Webb Street, 
Pryor, Oklahoma. GRDA kindly 
requests that those planning to 
attend the meeting RSVP with 
Jacklyn Jaggars with GRDA at 
jacklyn.jaggars@grda.com or 
(918)-981-8473.
(Published in the Miami News 
Record February 15, 2022)
LPXLP

Cost $31.60

PUBLIC NOTICE
Public Informational Meeting 

for the Pensacola Hydroelectric 
Project (FERC No. 1494)
Shoreline Management 

Plan Update
 The Grand River Dam Authority 
(GRDA) owns and operates 
the Pensacola Hydroelectric 
Project (FERC No. 1494) which 
is located on the Grand River in 
Craig, Delaware, Mayes, and 
Ottawa counties in northeastern 
Oklahoma. The Project dam forms 
a reservoir known as Grand Lake 
O’ the Cherokees (Grand Lake). 
A shoreline management plan 
that guides GRDA’s management 
the shorelines was approved by 
the Federal Energy Regulatory 
Commission (FERC) on October 
17, 2013. The order approving 
the shoreline management 
plan required periodic updates 
to the plan. GRDA is currently 
completing one of the FERC-
required periodic updates, which 
must be completed prior to 
January 1, 2023. To begin the 
update process, GRDA is hosting 
a public informational meeting. 
To provide a productive forum 
to gather input on the shoreline 
management plan, the subject 
matter discussed in the meeting 
will be limited to providing an 
overview of the existing shoreline 
management plan, outline the 
sections of the plan that will be 
updated, and gather public input. 
The personnel attending this 
meeting will not be able to provide 
an update on the separate, but 
concurrent relicensing process 
for the Pensacola Hydroelectric 
Project. The meeting will be held 
from 6:00 p.m. to 8:00 p.m. on 
Thursday, February 24, 2022 at 
Shangri-La Resort Conference 
and Event Center, which is located 
at 31000 S. Hwy 125, Monkey 
Island, Oklahoma. GRDA kindly 
requests that those planning to 
attend the meeting RSVP with 
Jacklyn Jaggars with GRDA at 
jacklyn.jaggars@grda.com or 
(918) 981-8473.
(Published in The Grove Sun 
February 15, 2022)
LPXLP

Cost $40.50

PUBLIC NOTICE
Public Informational 

Meeting for the Markham 
Ferry Hydroelectric Project 

(FERC No. 2183)
Shoreline Management 

Plan Update
 The Grand River Dam Authority 
(GRDA) owns and operates the 
Markham Ferry Hydroelectric 
Project (FERC No. 2183) which 
is located on the Grand River in 
Mayes County in northeastern 
Oklahoma. The Project dam 
forms a reservoir known as Lake 
Hudson. A shoreline management 
plan (SMP) that guides GRDA’s 
management of the shorelines 
was approved by the Federal 
Energy Regulatory Commission 
(FERC) on April 30, 2014. The 
order approving the SMP required 
periodic updates to the plan. 
GRDA is currently completing 
one of the FERC-required 
periodic updates, which must 
be completed prior to January 
1, 2023. To begin the update 
process, GRDA is hosting a public 
informational meeting to provide 
an overview of the existing SMP, 
outline the sections of the plan 
that will be updated, and gather 
public input. The meeting will be 
held from 6:00 p.m. to 8:00 p.m. 
on Tuesday, February 22, 2022 at 
MidAmerica Expo Center, which 
is located at 5162 Webb Street, 
Pryor, Oklahoma. GRDA kindly 
requests that those planning to 
attend the meeting RSVP with 
Jacklyn Jaggars with GRDA at 
jacklyn.jaggars@grda.com or 
(918)-981-8473.
(Published in The Grove Sun 
February 15, 2022)
LPXLP

Cost $31.60



PUBLIC NOTICE
(Published in the Vinita Daily 
Journal February 16 and 23, 
2022)

Public Informational Meeting 
for the Pensacola Hydroelectric 

Project (FERC No. 1494)
Shoreline Management 

Plan Update
 The Grand River Dam Authority 
(GRDA) owns and operates 
the Pensacola Hydroelectric 
Project (FERC No. 1494) which 
is located on the Grand River in 
Craig, Delaware, Mayes, and 
Ottawa counties in northeastern 
Oklahoma. The Project dam forms 
a reservoir known as Grand Lake 
O’ the Cherokees (Grand Lake). 
A shoreline management plan 
that guides GRDA’s management 
the shorelines was approved by 
the Federal Energy Regulatory 
Commission (FERC) on October 
17, 2013. The order approving 
the shoreline management 
plan required periodic updates 
to the plan. GRDA is currently 
completing one of the FERC-
required periodic updates, which 
must be completed prior to 
January 1, 2023. To begin the 
update process, GRDA is hosting 
a public informational meeting. 
To provide a productive forum 
to gather input on the shoreline 
management plan, the subject 
matter discussed in the meeting 
will be limited to providing an 
overview of the existing shoreline 
management plan, outline the 
sections of the plan that will be 
updated, and gather public input. 
The personnel attending this 
meeting will not be able to provide 
an update on the separate, but 
concurrent relicensing process 
for the Pensacola Hydroelectric 
Project. The meeting will be held 
from 6:00 p.m. to 8:00 p.m. on 
Thursday, February 24, 2022 at 
Shangri-La Resort Conference 
and Event Center, which is located 
at 31000 S. Hwy 125, Monkey 
Island, Oklahoma. GRDA kindly 
requests that those planning to 
attend the meeting RSVP with 
Jacklyn Jaggars with GRDA at 
jacklyn.jaggars@grda.com or 
(918) 981-8473.

PUBLIC NOTICE
(Published in the Vinita Daily 
Journal February 16 and 23, 
2022)

Public Informational 
Meeting for the Markham 

Ferry Hydroelectric Project 
(FERC No. 2183)

Shoreline Management 
Plan Update

 The Grand River Dam Authority 
(GRDA) owns and operates the 
Markham Ferry Hydroelectric 
Project (FERC No. 2183) which 
is located on the Grand River in 
Mayes County in northeastern 
Oklahoma. The Project dam 
forms a reservoir known as Lake 
Hudson. A shoreline management 
plan (SMP) that guides GRDA’s 
management of the shorelines 
was approved by the Federal 
Energy Regulatory Commission 
(FERC) on April 30, 2014. The 
order approving the SMP required 
periodic updates to the plan. 
GRDA is currently completing 
one of the FERC-required 
periodic updates, which must 
be completed prior to January 
1, 2023. To begin the update 
process, GRDA is hosting a public 
informational meeting to provide 
an overview of the existing SMP, 
outline the sections of the plan 
that will be updated, and gather 
public input. The meeting will be 
held from 6:00 p.m. to 8:00 p.m. 
on Tuesday, February 22, 2022 at 
MidAmerica Expo Center, which 
is located at 5162 Webb Street, 
Pryor, Oklahoma. GRDA kindly 
requests that those planning to 
attend the meeting RSVP with 
Jacklyn Jaggars with GRDA at 
jacklyn.jaggars@grda.com or 
(918)-981-8473.



Public Meeting Participant List and Notes 



1

Darrin Johnson

From: Miroslav Kurka
Sent: Thursday, February 24, 2022 7:01 PM
To: Shawn Puzen; Darrin Johnson; Jaggars, Jacklyn; Townsend, Darrell; Edwards, Brian; 

Jahnke, Tamara
Subject: SMP Public Meeting – Grand Lake 2.24.2022

Categories: Filed by Newforma

  
  

SMP Public Meeting – Grand Lake 
Thursday, February 24, 2022 
5:09 PM 

Attendees:  
  
GRDA: 

 Brian Edwards 
 Robert Harshaw 
 Phillip "Scott" Horton 
 Jacklyn Jaggers 
 Tamara Jahnke 
 Darrell Townsend 

  
Mead & Hunt 

 Shawn Puzen 
 Darrin Johnson 
 Miro Kurka 

  
Guests: 

 Bruce Watson 
 Emily Cryer 
 Larry Stout 
 Martin Lively 
 Roger Endo 
 Jonathan Moosmiller 
 Bill Wagner 
 David 
 James Sanders 
 Stephanie Cox 
 Linda Higgins 

 
 
 
Q&A: 

 Martin Lively - Lead Agency 
o Q1: Differences between responsible growth wetlands and responsible growth sensitive. 

 A: Jacklyn answered 
o Q2: What will do new classification be 

 A: Shawn - haven't decided but will be sensitive or wetland. 



2

o Q3: Is there a map for allowable uses? Is there a way to see where allowable uses exist along the 
shoreline. 

 A: Jacklyn - don't have a map that shows this. Scott confirmed. 
o Q4: Doesn’t he aggregate data exist in a data base? 

 A: Scott - no 
o Q5: Dredging permit required north of Sailboat Bridge. Did you have permits filed for Grand Lake 

 A: Don't know number - never had heavy metals come back 
 A: Jacklyn - 12 total permits since 2014 

o Q6: which studies will you use to determine where to require sampling. 
 A: Darrell - indicated he would check and have to get back. USFWS, OSU and others. 

 Roger Endo - asked for the powerpoint. 
  

  

  
  
Created with OneNote. 
  
MIRO KURKA, PE, PMP 
GROUP LEADER, WATER RESOURCES 
(Pronouns He, Him, His) 
Mead & Hunt 
Direct: 918-586-7276 | Cell: 918-740-1192 | Transfer Files  
meadhunt.com | LinkedIn | Twitter | Facebook | Instagram  
    120 YEARS OF SHAPING THE FUTURE    
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Shoreline Management Plan Update

Pensacola Hydroelectric Project
Project No. 1494

February 24, 2022
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Presentation Outline

1. Purpose of Shoreline Management Plan (SMP)

2. Reasons for SMP Update

3. Overview of Current SMP and Proposed Changes

4. Summary of Process Changes

5. Public Input-Questions and Comments

6. Project Schedule

1
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Purpose of SMP

1. Only applies to lands owned by GRDA within the Project boundary.

2. Use existing resource information to designate shoreline management 
classifications.

3. Develop guidelines to determine appropriate shoreline uses for each 
classification.

4. Guides GRDA’s management of shoreline areas in conformance with the 
Project’s license.
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Reasons For SMP Update

October 17, 2013, FERC Order (2013 Order) SMP Update Requirements 

1. Plan update within 6 years (2019)

2. Addition of provisions regarding impact of permitted activities on:
a) Vegetation Management

b) Wetlands

c) Wildlife Habitat

* Please Note: The SMP update is separate from relicensing of the Pensacola 
Project and only involves shoreline management rules and procedures.

3
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Section 1 through Section 4

Section 1 Introduction
Section 2 Purpose and Scope of the SMP
Section 3 Goals and Objectives
Section 4 Public Participation

Other than updating public participation, no substantive changes are proposed.
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Section 5

Section 5 Inventory of Existing Resources and Uses

1. GRDA will update the following resource areas with current information:
a) Water Quality

b) Fish and Wildlife Species 

c) Wildlife Management

d) Threatened and Endangered Species

e) Wetlands

f) Socioeconomics

2. GRDA will continue to operate the reservoir between elevations
742-745 feet (PD).

3. Corps of Engineers will continue management of flood control operations 
above elevation 745 (PD).

5
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Section 6 

Section 6 Summary of Recreation Management Plan.

1. Provides a summary of recreation at the Project and the license 
requirements in the approved recreation plan.

2. Section will be updated with results from the 2020 recreation study.

3. 2020 Recreation Study Objectives
a) Determine current use of existing facilities.

b) Determine future Project needs.

c) Evaluate the need for new recreation facilities or improvements to existing 
facilities.
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Recreation Sites Evaluated

7
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Amenities at each Recreation Site
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Visitors Observed at each Recreation Site

9
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Average Use Capacity of High-use Sites
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Recreation Study Conclusions

1. Recreation facilities provide adequate capacity.

2. No need identified for establishment of additional recreation sites.

3. Recreation use should continue to be surveyed every six years.

11
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Section 7.1

Section 7.1 Shoreline Management Classifications

1. Current Shoreline Management Classifications (maps available on GRDA website)
a) Project Operations Areas

b) Municipal / Public Use Areas

c) Wildlife Management Areas

d) Stewardship Areas

e) Responsible Growth Areas

f) Responsible Growth-Wetland Areas

g) Responsible Growth-Sensitive Areas

2. Combine the Responsible Growth-Wetland and Responsible Growth-Sensitive 
Classifications.

14

Current SMC 
Map

13
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Sections 7.2 and 7.3

Section 7.2 Allowable Use Categories
Section 7.3 Shoreline Management Classification Mapping

1. Current Allowable Use Categories (no changes proposed).
a) Commercial Uses

b) Residential Uses

c) Municipal/Public Uses

2. Update the SMC maps.
a) Honey Creek Resort area will be reclassified as Municipal/Public Use.

b) Combine Responsible Growth-Wetland and Responsible Growth-Sensitive 
classifications.

c) Any other changes such as additional wetland areas identified via wetland 
delineation.

16

Honey Creek 
Resort Area
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Sections 8 and 9

Section 8 Adaptive Management for Areas of Concern
Section 9 New Shoreline Uses Evaluation Process

1. Provide a framework to evaluate areas of concern.  

2. Details the process for applicants to obtain shoreline use permits or 
authorizations.

3. No substantive changes proposed.
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Sections 10.1 to 10.4

Section 10.1 Article 410 “Standard Land Use Article”
Section 10.2 GRDA Permitting and Approval
Section 10.3 Commercial Permit Application Standards
Section 10.4 Residential Dock Application Standards

1. These sections detail the types of authorizations that GRDA may issue within the 
Project and describe the application process for commercial and residential 
permits. 

2. Section 10.2 will be revised to incorporate additional GRDA review and/or 
tracking of vegetation management, wetland, and wildlife habitat impacts from 
new SMP permitted activities.

17
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Section 10.5 Vegetation Management

Updates Required by 2013 FERC Order

1. Quantify effects of permitted vegetation removal.

2. Mitigate effects of vegetation removal (enhancement or protection of vegetation 
in other areas).

3. Incorporate information on vegetation management (VM) activities collected.

4. Quantify impacts and measures to mitigate the impacts of VM rules.

5. Detail strategies for enforcement of VM rules. 

6. Revise VM rules, as necessary.
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New Vegetation Management Provisions

1. Incorporate new information on vegetation management activities permitted.

2. Vegetation mitigation measures are not warranted at this time.

3. Continue tracking all new VM permits.

4. Continue submitting annual VM reports.

5. Assess impacts of VM in the next SMP update (6-years). 

6. Include vegetation mitigation as an enforcement option for unauthorized VM 
activities.

19
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New Provision-Wetland Impact 

Updates Required by 2013 FERC Order

1. Identify existing wetland potentially impacted by proposed shoreline activities.

2. Evaluate functions and values of wetlands potentially impacted.

3. Assess probable effects of proposed activities on wetlands.

4. Address adverse effects on wetlands through appropriate mitigation.
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Planned Wetland Impact Provisions

1. Track and document permits issued that may impact wetlands. The following 
items will be tracked:
a) Wetland Acreage

b) Wetland Type

c) Wetland Functional Value

2. Submit annual report to FERC.

3. Assess wetland impact mitigation needs in the next SMP update (6-years). 

4. Include wetland mitigation as an enforcement option to address unauthorized 
wetland impacts.

21
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New Provision-Wildlife Habitat Impact 

Updates required by 2013 FERC Order

1. Identify existing wildlife habitat potentially impacted by proposed shoreline SMP 
authorized activities.

2. Evaluate functions and values of wildlife habitat potentially impacted.

3. Assess probable effects of proposed SMP activities on wildlife habitat.

4. Address adverse effects on wildlife habitat through appropriate mitigation.
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Planned Wildlife Habitat Impact Provisions  

1. Focus new wildlife habitat provisions on habitat for threatened and endangered 
species (TE Species) potentially impacted by new SMP permitted activities.

2. Consult with resource agencies to identify appropriate standard mitigation 
measures/BMPs to minimize or avoid TE Species wildlife habitat impacts.  

3. Revise permit review process to evaluate new permit applications for the TE 
Species wildlife habitat and develop mitigation measures.

4. If TE Species wildlife habitat impacts cannot be mitigated, permits will be denied.

5. Add TE Species wildlife habitat mitigation as an enforcement measure to 
address unauthorized TE Species wildlife habitat impacts.

23
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Sections 10.6.1 and 10.6.2

Section 10.6.1 Habitable Structures

1. Habitable structure standards were not included in the original SMP.

2. Provide additional background information in this section.
a) Background information on policy development and FERC approval. 

b) Information from annual reports.

c) Current habitable structures standards.

Section 10.6.2 Dredging and Excavation Policy

1. Currently all dredging activities require sediment sampling.

2. Revise this section to limit the areas where sediment sampling needs to be 
conducted to those most susceptible to contamination based on existing 
contaminated sediment data. 
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Sections 10.6.3 to 10.6.6

Section 10.6.3 Placement of Buoys
Section 10.6.4 Shoreline Stabilization
Section 10.6.5 Railways, Trams, Fences, Ramps, Retaining Walls
Section 10.6.6 Grazing

1. Address the policies for authorizing the identified facilities or activities on GRDA-
owned lands.

2. No substantive changes proposed.

25
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Section 10.6.7

Section 10.6.7 Licenses to Encroach

1. Describes the ability for landowners with structures built on Project property prior 
to June 1, 2005, to obtain a license to encroach and leave the structures in place 
for a designated period of time (currently 99 years).

2. Provide additional background information in this section.
a) Background information on policy development and FERC approval. 

b) Information from annual encroachment reports.

c) Current encroachment license standards. 
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Sections 10.6.8

Section 10.6.8 Lease of Property for Public Purposes

1. Details GRDA’s procedures for leasing Project lands for public purposes.

2. No substantive changes proposed.

27
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Section 10.7

Section 10.7 General Property Inspections

1. Details GRDA’s rights to inspect any permitted or unpermitted use of the Project 
for compliance with the SMP.

2. No substantive changes proposed.
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Section 10.8

Section 10.8 Permit Waivers

1. Details the process to obtain permit waivers.

2. No substantive changes proposed.

29
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Section 10.9

Section 10.9 Grandfathered Improvements

1. This addresses what existing uses do not meet current SMP standards and may 
be considered grandfathered improvements to remain in place.

2. No substantive changes proposed.
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Section 10.10

Section 10.10 BMPs and Educational Outreach

1. Describes Best Management Practices (BMPs) that landowners may implement 
on their own property to minimize impacts to natural resources.

2. No substantive changes proposed.

31
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Section 10.11

Section 10.11 Agency Regulatory Review and Permitting

1. Describes other federal, state, and local permits or authorization that applicants 
may be required to obtain prior to issuance of GRDA permits. 

2. No substantive changes proposed.
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Section 11

Section 11 Enforcement of SMP

1. Describes the enforcement measures GRDA may undertake to ensure compliance 
with the SMP.

2. GRDA plans to add an enforcement option to include requiring mitigation 
(vegetation, wetland, wildlife habitat) for unauthorized activities that result in 
adverse impacts.

33
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Section 12

Section 12 SMP Amendment Process

1. Describes the process involved with amending the SMP between periodic (6-year) 
updates.

2. No substantive changes proposed.
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Summary of Process Changes

1. The GRDA permit review process will include a review of potential impacts from 
new permitted/authorized shoreline activities:
a) Vegetation Management

b) Wetland

c) TE Species Wildlife Habitat

2. The remaining SMP changes are mainly administrative in nature by updating the 
existing document with the most recent information.

35
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Public Input

Any questions or comments?
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Plan and Schedule

August 1, 2022 – Send Draft SMP to Stakeholders

September 1, 2022 – Stakeholder Comments Due

January 1, 2023 – File Final SMP with FERC

37
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Thank you

39



The Draft SMP was sent to the  

Pensacola Hydroelectric Project Relicensing Distribution List  

as part of the Draft License Application 
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12/10/21, 3:31 PM Checklist for Grand Lake O' the Cherokees--Recreation Area Number 1

https://ebird.org/printableList?regionCode=L2170720&yr=all&m= 1/3

Date:  
Start time:  
Duration:  
Distance:  

Party size:  
Notes:

eBird Field
Checklist

Grand Lake O' the
Cherokees--Recreation

Area Number 1
Mayes, Oklahoma, US

ebird.org/hotspot/L2170720

128 species (+5 other taxa) - Year-
round, All years

 

This checklist is generated with
data from eBird (ebird.org), a

global database of bird sightings
from birders like you. If you
enjoy this checklist, please
consider contributing your

sightings to eBird. It is 100%
free to take part, and your

observations will help support
birders, researchers, and

conservationists worldwide.

Go to ebird.org to learn more!

 Waterfowl
___Canada Goose
___Muscovy Duck (Domestic type)
___Wood Duck
___Blue-winged Teal
___Northern Shoveler
___Gadwall
___Mallard
___Green-winged Teal
Grouse, Quail, and Allies
___Northern Bobwhite
Grebes
___Pied-billed Grebe
___Horned Grebe
___Eared Grebe
Pigeons and Doves
___Rock Pigeon
___Eurasian Collared-Dove
___Mourning Dove
Cuckoos
___Yellow-billed Cuckoo
Hummingbirds
___Ruby-throated Hummingbird
Rails, Gallinules, and Allies
___American Coot
Shorebirds
___Killdeer
___Spotted Sandpiper
___Willet

 Gulls, Terns, and Skimmers
___Bonaparte's Gull
___Franklin's Gull
___Ring-billed Gull
___Herring Gull
___gull sp.
___Caspian Tern
___Forster's Tern
Loons
___Common Loon
Cormorants and Anhingas
___Double-crested Cormorant
Pelicans
___American White Pelican
Herons, Ibis, and Allies
___Great Blue Heron
___Great Egret
___Snowy Egret
___Cattle Egret
___Green Heron
___Black-crowned Night-Heron
Vultures, Hawks, and Allies
___Black Vulture
___Turkey Vulture
___Osprey
___Mississippi Kite
___Cooper's Hawk
___Bald Eagle
___Red-shouldered Hawk
___Red-tailed Hawk
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Owls
___Barred Owl
Kingfishers
___Belted Kingfisher
Woodpeckers
___Yellow-bellied Sapsucker
___Red-headed Woodpecker
___Red-bellied Woodpecker
___Downy Woodpecker
___Hairy Woodpecker
___Downy/Hairy Woodpecker
___Pileated Woodpecker
___Northern Flicker
Falcons and Caracaras
___American Kestrel
Tyrant Flycatchers: Pewees, Kingbirds,
and Allies
___Eastern Wood-Pewee
___Acadian Flycatcher
___Eastern Phoebe
___Great Crested Flycatcher
___Eastern Kingbird
___Scissor-tailed Flycatcher
Vireos
___White-eyed Vireo
___Bell's Vireo
___Yellow-throated Vireo
___Warbling Vireo
___Red-eyed Vireo
Shrikes
___Loggerhead Shrike

 Jays, Magpies, Crows, and Ravens
___Blue Jay
___American Crow
___Fish Crow
___crow sp.
Tits, Chickadees, and Titmice
___Carolina Chickadee
___Tufted Titmouse
Martins and Swallows
___Northern Rough-winged Swallow
___Purple Martin
___Tree Swallow
___Barn Swallow
___Cliff Swallow
___swallow sp.
Kinglets
___Ruby-crowned Kinglet
___Golden-crowned Kinglet
Nuthatches
___Red-breasted Nuthatch
___White-breasted Nuthatch
Gnatcatchers
___Blue-gray Gnatcatcher
Wrens
___House Wren
___Carolina Wren
___Bewick's Wren
Starlings and Mynas
___European Starling

 Catbirds, Mockingbirds, and
Thrashers
___Gray Catbird
___Brown Thrasher
___Northern Mockingbird
Thrushes
___Eastern Bluebird
___Swainson's Thrush
___Wood Thrush
___American Robin
Waxwings
___Cedar Waxwing
Old World Sparrows
___House Sparrow
Finches, Euphonias, and Allies
___House Finch
___American Goldfinch
New World Sparrows
___Chipping Sparrow
___Lark Sparrow
___Dark-eyed Junco
___White-throated Sparrow
___Savannah Sparrow
Blackbirds
___Eastern Meadowlark
___Orchard Oriole
___Baltimore Oriole
___Red-winged Blackbird
___Brown-headed Cowbird
___Common Grackle
___Great-tailed Grackle

This field checklist was generated using eBird (ebird.org)
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Wood-Warblers
___Louisiana Waterthrush
___Black-and-white Warbler
___Prothonotary Warbler
___Tennessee Warbler
___Orange-crowned Warbler
___Nashville Warbler
___Kentucky Warbler
___Common Yellowthroat
___American Redstart
___Northern Parula
___Yellow Warbler
___Yellow-rumped Warbler
___Yellow-throated Warbler
___Black-throated Green Warbler
___Wilson's Warbler
Cardinals, Grosbeaks, and Allies
___Summer Tanager
___Northern Cardinal
___Blue Grosbeak
___Indigo Bunting
___Painted Bunting
___Dickcissel

  

This field checklist was generated using eBird (ebird.org)
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APPENDIX D  Maps Showing Wetlands within the Pensacola Project Boundary 
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APPENDIX E  Shoreline Management Classification Maps 



0 1 2 3 4
Miles

Pensacola Project - Overview
Shoreline Management Classification Map

Grand River Dam Authority

P
at

h:
 X

:\4
43

26
00

\2
10

66
5.

01
\T

E
C

H
\G

IS
\A

rc
G

IS
_P

ro
\S

ho
re

lin
e 

M
an

ag
em

en
t C

la
ss

ifi
ca

tio
n\

G
R

D
A

 S
ho

re
lin

e 
M

an
ag

em
en

t C
la

ss
ifi

ca
tio

n\
G

R
D

A
 S

ho
re

lin
e 

M
an

ag
em

en
t C

la
ss

ifi
ca

tio
n.

ap
rx

ESRI: World Topographic Map, World Hillshade

¹
Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management

Shoreline Management Classification



Map Sheet Index

Map Sheet: 1

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Neosho River

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 2

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Pensacola Dam

Scotty's
Cove

K
etchum

 C
ove

Party
Cove

Ghost
Hollow

Sawmill
Hollow

Check-In
Bay

R
aper H

ollow

Fishtail
Cove

Spinnaker
Point

Welch
Point

Tia Juana
Cove

Neosho River

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 3

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Gray's Hollow

Lawhead
Hollow

Dripping
Springs

Windmill Cove
Summerfield

Hollow

Fox
Hollow

Wood Springs
Branch

Lakemont
Shores

Spinnaker
Point

D
row

ning Creek

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 4

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

The Turn

Bass
Hollow

Arrowhead Point

Cherokee
Creek

Goat
Island

Saddle
Island

Johnson
Hollow

Locus Cove

Paradise
Cove

Woodland
Shores

Gran
Terra

Abi
Island

Neosho River

Duc
k 

C
re

ek

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 5

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Big Hollow

Sweetwater
Hollow

West Point
Cove

Davis
Cove

Stoney
Point

Serenity Point

Hidden
Cove

Woodward
Hollow

Woodward
Point

Shangra-La
Point

Dinosaur
Point

Neosho River

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management





Map Sheet Index

Map Sheet: 7

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3Blackberry
Island

Snake
Island

Governor's
Island

Chigger
Cove

Jayhawk Cove

West
Bay

Sleepy
Hollow

Port
Duncan

East
Bay

Willow
Island

Rabbit
Island

Red Arrow
Cove

Cleora
Mud Flats

Wallen
Point

Tera
Miranda

Echo Bay

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 8

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Cedar
Point

Horse Creek

Fly
Creek

Horse Creek
Cove

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 9

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

West Point
Cove

Smitty's
Cove

Elm Branch

Jones
Cove

Flat Rock
Hollow

Sleepy
Hollow

Port
Duncan

Patricia
Island

Weed
Island

Bad
Island

Paris
Cove

Carey Bay

Shoal Islands

Wolf Creek

S
p

rin
g B

ranch

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 10

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Echo Bay Blue
Point

The Quarry

Catfish
Cove

Bear's
Den

Royal
Bay

Grove
Port

Little
Hickory

Hickory
Island

Neosho R
iv

er

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 11

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Hickory
Point

Hickory
Grove

Racoon
Cove

Reed
Point

Wolfe
Point

Paradise
Point

Cedar
Cove

Walnut
Cove

Ice Box
Point

Blue
Bluff

Elk River

N
eo

sh
o

 R
iver

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 12

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Benbrook
Cove

Cowskin
Island

Elk River

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 13

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Three Finger
Cove

Broad Hollow

Osage
Hollow

Wildcat
Hollow

Wilson
Point

Council
Cove

Bee Creek

Neosho River

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 14

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Campbell
Point

Sycamore
Point Sycamore

Creek

Gauntlet
Bend

Ogeechee Straight

Neosho River

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 15

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Bee
Creek

Ogeechee
Bay

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 16

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

S
p

ri
n

g
 R

iv
er

Neo
sh

o 
Riv

er

Lost Creek

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 17

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Spring River

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 18

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Neosho River

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



Map Sheet Index

Map Sheet: 19

Shoreline Management
Classification Map

Pensacola Project

Basemap: ESRI, World Topographic Map

0 0.25 0.5 0.75

Miles

¹

19 17
18 16
15 14

13

8 10 11 12
7 9

4 5 6

2
1

3

Neosho River

Shoreline Management Classification

Project Operations

Public

Responsible Growth

Responsible Growth - Sensitive

Stewardship

Wildlife Management



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
APPENDIX F Suggested BMPs for Non-Project Lands 



Buffer Zones and Vegetation Management 

 
Vegetated shorelines are an important component of a healthy reservoir 

ecosystem. These natural buffers act as filters, facilitating the absorption and processing 

of runoff pollutants. This filtering reduces the amount of potentially harmful 

contaminants that enter the lake and contribute to water quality degradation. In addition 

to filtering pollutants, vegetation (preferably native species) works to preserve the 

physical integrity of the shoreline, preventing excessive erosion that can lower water 

quality and degrade aquatic habitat. Naturally, vegetated shorelines improve the 

aesthetic integrity of the reservoir and provide habitat for aquatic and terrestrial species. 

The following practices are an integral part of GRDA’s efforts to maintain and improve 

lands, water quality protection, shoreline stabilization, aesthetics, and wildlife habitat 

within the Project boundary. As such, GRDA recommends these practices to property 

owners outside the Project boundary as well. 

 
• Plant native trees, shrubs, and flowers for landscaping and gardens to reduce 

watering as well as chemical and pesticide use.   

 
• Preserve or establish an unmanaged filter strip of natural vegetation along the 

shoreline and keep clearing of native trees and vegetation to a minimum. GRDA 

recommends a buffer measuring a minimum of 35 feet horizontally from the top of 

the normal pool elevation.   

 

• Maintain existing or establish new native milkweeds and/or flowering nectar plants 

that may provide habitat for rare butterflies. 

 
• Plant a low maintenance, slow growing grass recommended for soil conditions and 

climate. 

 
• Maintain the grass as high as possible to shade out weeds and improve rooting so 

less fertilizing and watering are required. 

 
• Avoid dumping leaves or yard debris on or near the shoreline. 

 

  



        The introduction or planting of invasive plant species is prohibited on GRDA lands 

and waters. In addition to any species designated by the Oklahoma Department of 

Wildlife Conservation, a list of such species includes: 

(1) Invasive or pest plants: Russian Olive; Sumac; Paper Mulberry; Saltcedar or 

Tamarisk; Siberian Elm; Eastern Redcedar; Poison Ivy; Poison Oak; Poison 

Sumac. 

(2) Noxious aquatic plants: 

Azolla pinnata — Mosquito Fern (aka — Water Velvet, Water Fern); Cawlerpa 

taxifolia — Caulerpa (aka — Mediterranean Clone of Caulerpa); Eichhornia azure — 

Anchored  Water Hyacinth (aka Rooted Water Hyacinth, Blue Water Hyacinth, 

Saw-petal Water Hyacinth); Hydrilla verticillata — Hydrilla (aka — Florida Elodea, 

Star Vine, Oxygen Plant, Oxygen Weed); Hygrophila polysperma — Hygro (aka — 

Miramar Weed, Green Hygro, Oriental Ludwigia, East Indian Hygrophila); 

Ipomoea aquatica Water Spinach (aka - Swamp Morning Glory, Chinese Water 

Spinach, Water Bindweed, Aquatic Morning Glory); Lagarosiphon major — 

African Elodea (aka — Oxygen Weed); Limnophila species — Ambulia (aka — 

Asian Marshweed, Limno, Red Ambulia, Indian Ambulia); Lythrum salicaria — 

Purple Loosestrife (aka — Loosestrife); Marsilea quadrifolia — Marsilea (aka — 

European Waterclover, Four-leaf Clover Fern, Water Fern, Water Clover, Hairy 

Pepperwort); Marsilea mutica — Australian Waterclover (aka — Varigated Water- 

clover,  Mardoo); Marsilea  minuta Waterclover; Melaleuca quinquenervia 

Paperbark Tree (aka — melaleuca, Cajeput, Punk); Monochoria hastate — Cat’s 

Claw (aka — Monochoria); Ottellia alismoides — Duck Lettuce; Sagittaria 

sagittifolia — Japanese Arrowhead (aka — Hawaiian Arrowhead, Common 

Arrowhead,  Chinese  Arrowhead); Salvinia auriculata Gian Salvinia (aka 

Butterfly, Fenn, Water Fenn, Water Moss); Salvinia biloba — Gioan Salvinia (aka — 

Salvinia);  Salvinia herzogii Gian Salvinia (aka Salvinia); Salvinia molesta 

Gian Salvinia (aka — Salvinia, Water Velvet, Karibaweed, Koi Kandy); Solanum 

tampicense — Wetland Nightshade; Sparganium erectum — Exotic Bur-reed; 

Glossostigma diandrum — Mud Mat. 

(3) Noxious non-aquatic plants: Musk Thistle; Canada Thistle; Scotch Thistle. 



Water Quality 

 
 

Water quality is an important indicator of the overall health of Grand Lalce.  

Water quality not only affects aquatic and terrestrial wildlife, but also the health and well-

being of individuals and communities that surround the Project. Water quality can be 

impaired in several ways, one of which is through the introduction of pollutants from 

nonpoint sources GNPS). Water run-off introduces NPS pollution into these reservoirs. 

Agriculture, forestry, construction, and various other land use activities contribute to non- 

point pollution. As water runs off surrounding lands, it picks up sediment, bacteria, oi1, 

grease, and other pollutants as well as nutrients such as nitrogen and phosphorus. 

Excessive levels of NPS pollution can overwhelm a reservoir’s natural filtering abilities 

and can lead to a decrease in water quality levels. For a complete technical reference 

concerning water quality on Grand Lake, please see the water quality reports on the 

Oklahoma Office of the Secretary of the Environment website. 



APPENDIX E-22 Recreation Study Report 
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1. Project Introduction and Background 

Grand River Dam Authority (GRDA, Licensee) holds a license issued by the Federal Energy Regulatory 

Commission (FERC, Commission) to operate and maintain the Pensacola Hydroelectric Project (Project). 

The Project is owned, operated, and maintained by the Licensee. The current license, which designates 

the Project as FERC No. 1494, expires on May 31, 2025 (FERC, 2018).  

 

As part of the Integrated Licensing Process being utilized to relicense the Project, the Licensee prepared a 

proposed study plan and subsequently a revised study plan that included a Recreation Facilities Inventory 

and Use Study (Study) to gather information as part of the relicensing process. The Commission issued a 

study plan determination approving the study on November 8, 2018. 

 

According to the approved study plan, GRDA completed the following: 

• A recreation observation survey during the 2020 recreation season from May through September. 

• Interviews during observation surveys. 

• A recreation facility inventory at each of the 20 surveyed recreation sites in September 2020. 

• A facility condition assessment during the inventory. 

• Data collection on the effect of high water on recreation site usability. 

 

Grand Lake O’ the Cherokees (Grand Lake) was formed in 1940 when the Pensacola Dam was completed 

and impounded two primary perennial waterbodies. These waterbodies include the Neosho River and 

Spring River, as well as numerous secondary perennial and intermittent tributary streams. Grand Lake 

contains approximately 45,200 surface acres of water and spans Ottawa, Craig, Delaware, and Mayes 

Counties in Oklahoma. The Pensacola Dam is a hydroelectric facility with a capacity of 120 megawatts. 

The main span of Pensacola Dam includes a spillway containing twenty-one radial gates, a non-overflow 

gravity section, and two non-overflow abutments. There is an additional span located one mile east of the 

main dam that includes a gravity-type spillway section containing twenty-one radial gates (GRDA, 2018).  

 

Northeast Oklahoma is locally known as the Green Country and includes the counties of Ottawa, Craig, 

Delaware, Mayes, Tulsa, Creek, Rogers, Pawnee, Osage, Washington, Nowata, Wagoner, Cherokee, 

Adair, Sequoyah, Muskogee, Okmulgee, and McIntosh (TravelOK, n.d.). Grand Lake is the premier 

recreational lake in northeast Oklahoma (GRDA, 2017). There are numerous public recreation facilities on 

Grand Lake, which offer locals and visitors opportunities for fishing, camping, swimming, trail riding, and 

other outdoor and water activities.  

 

The Recreation Facilities Inventory and Use Study includes 20 recreation sites1 in the vicinity of Grand 

Lake. GRDA operates and maintains five FERC-approved public access sites for the Pensacola Project. 

The remaining sites are not related to the Pensacola Project and are owned, operated, and maintained by 

the State of Oklahoma, local municipalities, or private owners. These sites include six state parks with a total 

of nine areas, five public access sites, and various channel sites located downstream of the Pensacola 

Dam along the Grand River. The name of each recreation site is included Table 1-1.  

 

  

 
1 Twin Bridge State Park was separated into two site locations for survey purposes (Twin Bridge Upper and Twin Bridge Lower) 

and Cherokee State Park was separated into three site locations (Cherokee Main, Cherokee Lakeside, and Cherokee Riverside). 
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Table 1-1: Recreation Facilities Inventory and Use Study Sites 

FERC-Approved Sites 
 State Park Sites  

(non-project) 

 Public Access Sites 
(non-project) 

• Big Hollow Public Access  • Bernice  • Connors Bridge 

• Duck Creek Bridge Access Area  • Disney  • Council Cove 

• Monkey Island Public Boat Ramp  • Honey Creek  • Riverview Park 

• Seaplane Base Public Access  • Little Blue  • Spring River 

• Wolf Creek Public Access   • Twin Bridges Lower  • Willow Park 

  • Twin Bridges Upper   

  • Cherokee Main  Downstream Sites 
(non-project)   • Cherokee Lakeside  

  • Cherokee Riverside  • Channel Sites 

 

 

2. Study Objectives 

GRDA filed a Pre-Application Document (PAD) with the FERC in February 2017 as part of the relicensing 

effort. In the PAD, GRDA proposed a Recreation Facilities Inventory and Use Study to characterize 

recreation resources within the Project Boundary.  

 

The FERC, in its April 2018 Scoping Document 2, identified environmental resource issues that are related 

to recreation and are to be analyzed for the Project relicensing.  

 

These environmental resource issues include the following: 

• Whether existing recreation facilities and public access are adequate to meet current and future 

recreation demand; 

• Effects of Project operation (reservoir fluctuation) on access to existing recreation facilities;  

• Effects of Project operation on the visitor experience at Grand Lake; and  

• Adequacy of the existing Recreation Management Plan to manage development and use of the 

Project’s recreation facilities.  

 

The goals of the study are to gather information regarding current recreational use and identify recreation 

resources and activities that may be affected by the continued operation of the Project.  

 

The specific study objectives are to: 

• Characterize current recreational use of the Project area; 

• Estimate future demand for public recreation use at the Project; 

• Gather information on the condition of GRDA’s FERC-approved recreation facilities and identify any 

need for improvement; and 

• Evaluate the potential effects of continued operation of the Project on recreation resources and public 

access in the project area. 
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3. Study Area 

The 20 recreation sites included in the Study are located around Grand Lake in Delaware, Mayes, and 

Ottawa Counties in northeastern Oklahoma. The recreation sites are listed in Table 3-1 in a general north 

to south direction and a map showing the general location of each site is included as Figure 3-1.  

 

The recreation sites were divided into north and south groups, based on relative proximity to each other, 

to build in surveying efficiencies. Distance between sites in the north group ranged from 0.1 miles 

between the Twin Bridges Upper site and Twin Bridge Lower site and up to 16 miles between Bernice 

State Park and Connors Bridge. Distance between sites in the south group ranged from 0.2 miles 

between Cherokee Main State Park and Disney State Park and up to 21 miles between Little Blue State 

Park and Big Hollow.  

 

The north and south site groups were rearranged to east and west site groups for the last three survey 

dates. This was necessary to accommodate more efficient travel distances due to the closing of State 

Highway 28 for bridge deck reconstruction. The recreations sites were accessible from the east side and 

west side of the Pensacola Dam. 

 

Table 3-1: Study Site List 

Site Name County Site Operator 
Site Group 

Original Hwy Closed 

Spring River Ottawa Ottawa County North West 

Riverview Park  Ottawa City of Miami North West 

Twin Bridges Lower State Park Ottawa OTRD2  North West 

Twin Bridges Upper State Park Ottawa OTRD North East 

Connors Bridge Ottawa Ottawa County North West 

Council Cove Ottawa Ottawa County North East 

Bernice State Park Delaware OTRD North West 

Wolf Creek* Delaware GRDA South East 

Seaplane Base* Delaware GRDA North West 

Honey Creek State Park Delaware OTRD South East 

Monkey Island* Delaware GRDA North East 

Duck Creek* Delaware GRDA North West 

Big Hollow* Delaware GRDA South East 

Willow Park Mayes Town of Ketchum North West 

Cherokee Main State Park Mayes OTRD South East 

Disney State Park Mayes OTRD South East 

Cherokee Lakeside State Park Mayes OTRD South East 

Little Blue State Park Mayes/Delaware OTRD South East 

Cherokee Riverside State Park Mayes OTRD South West 

Channel Sites Mayes GRDA South East 

* FERC-approved site  

 
2 Oklahoma Tourism and Recreation Department 
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Figure 3-1: Recreation Site General Location Map  
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4. Methodology 

Mead & Hunt was retained by GRDA to conduct the Study which included undertaking the recreation 

observation surveys and facility condition assessments between May and September 2020. Two teams of 

two people completed the surveys on pre-determined days, one team at the north end of Grand Lake and 

the other at the south end. Each team completed paper forms and visitor interviews to assess the use of 

each recreation site. Recreation visitor-use data was collected using an electronic form on a tablet. 

Photos were taken at each site on each survey day to document water level impacts on site use at the 

time of the survey and provide additional site detail. 

 

Per the FERC-approved study plan, six surveys per month were completed for the five-month survey 

period. Three surveys were to be completed on a weekday (Monday, Tuesday, Wednesday, Thursday) 

and three on a weekend day (Friday, Saturday, Sunday). Three surveys were mandatory on certain 

weekends including Memorial Day, Independence Day, and Labor Day. All 20 recreation sites were 

visited on each of the six monthly survey days by the survey teams. Surveys were completed on each 

day between the hours of 07:00 and 19:00 and an hour was spent at each site, unless the roads to a site 

were inundated and impassable due to high water events3. A typical survey day was 12 to 14 hours of 

combined survey work and associated travel. Efforts were made to vary the survey times for each of the 

sites throughout the five-month survey period. 

 

A bimonthly assessment along channel sites below the Pensacola Dam and spillways was included in the 

survey efforts. There are multiple access points to numerous off-road, rough terrain trails along the 

channel sites, as provided in Appendix A. Channel site surveys focused on recreation areas and 

activities that involved the usage of a variety of off-road vehicles, including all-terrain vehicles (ATV), 

Jeeps, and highly modified four-wheel drive vehicles. One survey per month was conducted on a 

weekday and the other on a weekend day. Morning and afternoon survey times were alternated each 

month. There were limited opportunities to undertake interviews in these settings due to the small number 

of recreationists who use ATVs in these extremely rugged areas.  

 

Recreation site surveys included counting individuals and vehicles, classifying primary and secondary 

activities, and interviewing people at the sites. Photos were taken at each recreation site during each 

survey, which focused on public access boat ramps, water level at boat ramps, typical activities, or the lack 

of people and activity.  

 

The 20 recreation sites around Grand Lake varied greatly in size and available facilities. Nine recreation 

sites are part of the Oklahoma Tourism and Recreation Department park system and offer a range of 

facilities including camping sites with electricity and water, primitive tent sites, gazebos, bathroom and 

shower facilities, day use picnic areas, covered picnic facilities, nature centers, fishing docks, and boat 

ramps. Photos of each of the 20 surveyed recreation sites are provided in Appendix B. Photos represent 

an overview of activities and the level of occupancy at the sites over the course of the study.  

 

  

 
3 High water events generally occur when the water level is higher than the ordinary high-water mark of the reservoir and channel 

and is inundating the floodplain. 
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4.1 Recreation Observation Survey  

Each recreation site listed in Table 3-1 was surveyed for usage six times per month between May and 

September 2020, as stated in Section 3. Specific survey dates are listed below in Table 4.1-1. The forms 

provided in Appendix C were used to collect information regarding the primary and secondary activities 

at each recreation site and to record an approximate number of people and vehicles at each site.  

 

Table 4.1-1: Survey Dates (2020) 

Month Day of Week Date 

May 

Tuesday May 12 

Sunday May 17 

Friday May 22 

Saturday May 23 

Wednesday May 27 

Saturday May 30* 

June 

Friday June 5 

Sunday June 7 

Wednesday June 10 

Thursday June 18 

Saturday June 27 

Sunday June 28 

July 

Thursday July 2 

Sunday July 5* 

Tuesday July 7 

Saturday July 18 

Saturday July 25 

Thursday July 30 

August 

Wednesday August 5 

Saturday August 8 

Monday August 10 

Sunday August 16 

Saturday August 22 

Thursday August 27 

September 

Friday September 4 

Sunday September 6* 

Sunday September 13 

Tuesday September 15 

Tuesday September 22 

Saturday September 26 

* Mandatory holiday survey dates. 
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4.2 Recreation Visitor Use Interviews 

GRDA developed an interview derived from the general concepts provided in the National Visitor Use 

Monitoring Field Guide (USFS, 2007) and relicensing studies approved by the FERC for other 

hydroelectric projects. Survey questions were developed for all 20 recreation sites. These questions were 

combined in the electronic form but depending on the interview site, certain and specific questions related 

to the type of site were triggered in the form.  

 

The questions were designed to collect information regarding the following: 

• General use information 

• Resident or visitor 

• Purpose and duration of visit 

• Distance traveled 

• Day use or overnight lodging 

• History of site/area visitation 

• Types of recreational activity participation, including primary and secondary activities; 

• Other recreational sites that were or were intended to visit 

• General satisfaction with recreational opportunities, facilities, overall perceptions, and areas that 

need improvement 

• Effects of project operations on recreation use and access 

• Accessibility of facilities 

 

Visitor interviews were conducted at all five FERC-approved recreation sites, state parks, and other public 

access sites identified in Table 3-1. The survey was an electronic, multi-page form that consisted of 

questions predetermined by GRDA and is provided in Appendix D. Participants were asked various 

questions based on their input for sites visited. If additional sites were visited in the Project area, other 

than the interview site location, the survey required visitors to input additional information for each site. 

Due to COVID-194 safety precautions, survey questions were asked by Mead & Hunt personnel who then 

entered the visitor response into the electronic form. Tablets were not handled by the public. 

 

4.3 Facility Condition Assessment 

During at least one site visit to the five FERC-approved recreation sites, state parks, and other public 

access sites, the condition of each recreation facility and its immediate vicinity were assessed. Each site 

facility was assigned a rating according to the following scale: 

• N: needs replacement (broken or missing components, or nonfunctional) 

• R: needs repair (structural damage or otherwise in obvious disrepair) 

• M: needs maintenance (ongoing maintenance issue, primarily cleaning) 

• G: good working condition (functional and well maintained) 

 

A note was added to the assessment form for any facility that received a rating of needs replacement, 

needs repair, or needs maintenance, which stated additional attention is required. The assessment form 

was also used to capture information about parking and signs, as well as the age of facilities and if any 

showed signs of overuse. The available facilities at each site and the associated ratings are summarized 

in Section 5.6. The completed facility condition assessment forms are provided in Appendix E. 

 
4 https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/prevention.html 
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4.4 Boat Launch Elevation Data Collection 

Boat launch elevation data was collected at the recreation sites to document the effects of high water on 

access to existing recreation facilities. Daily water level data were accessed online from two sources 

which include the United States Army Corps of Engineers (USACE) Tulsa District Water Control Data 

System for Pensacola (Grand Lake) and the Grand Lake website (Grand Lake, n.d.). Data from USACE 

were recorded in a spreadsheet and are summarized in Section 5.9. Photos were taken of water levels at 

boat ramps for comparison to Grand Lake water levels and are provided in Appendix F.  

 

 

5. Study Results 

Data gathered for the recreational use survey, facility condition assessment, lake elevation boat ramp 

comparisons, and photo documentation meet the study data objectives described in Section 2. The 

following sections provide both general information and details to meet the study objectives.  

 

5.1 Current Project Area Recreation Use 

Surveyed recreation sites range in size, usage, facilities, and accessibility. Survey results indicate the most 

popular sites include three state parks (Bernice, Honey Creek, Little Blue) and one FERC-approved site 

(Wolf Creek). Most of these sites are relatively large, easily accessible, and have diverse facilities. Little 

Blue State Park has one of the highest number of visitors even though it is a smaller site. This site cannot 

be expanded due to topography. Little Blue State Park provides a scenic setting and the high volume of 

visitors can be attributed to its seasonal access point to channels and water below the easternmost spillway 

of the Pensacola Dam system. It is a popular destination for swimming and shoreline fishing, as well as ATV 

and off-road vehicles since the location allows access to off-road and rock exploration activities.  

 

5.2 Future Demand for Recreation Use 

Available census data indicates the northeast region of Oklahoma is projected to have a minimum to 

moderate population growth of 4.3% over the period of 2010 to 2019, as shown in Table 5.2-1. The 

growth is considered minimum to moderate when compared to the projected growth of 5.5% for all of 

Oklahoma and 6.3% for the United States during the same time frame (US Census, n.d.).  

 

Table 5.2-1: Projected Population Growth in Northeast Region of Oklahoma 2010-2019 

County 

Population Projected Population Growth  

2010 
2019 

Projected 
Percent* People* 

Ottawa 31,848 31,127 (2.3%) (721) 

Craig 15,027 14,142 (5.9%) (885) 

Delaware 41,498 43,009 3.6% 1,511 

Mayes 41,266 41,100 (0.4%) (166) 

Tulsa 603,340 651,552 8.0% 48,212 

Creek 69,992 71,552 2.2% 1,560 

Rogers 86,914 92,459 6.4% 5,545 

Pawnee 16,570 16,376 (1.2%) (194) 

Osage 47,473 46,963 (1.1%) (510) 

Washington 50,979 51,527 1.1% 548 
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County 

Population Projected Population Growth  

2010 
2019 

Projected 
Percent* People* 

Nowata 10,536 10,076 (4.45%) (460) 

Wagoner 73,082 81,289 11.2% 8,207 

Cherokee 46,992 48,657 3.5% 1,665 

Adair 22,668 22,194 (2.1%) (474) 

Sequoyah 42,428 41,569 (2.0%) (859) 

Muskogee 70,997 67,997 (4.2%) (3,000) 

Okmulgee 40,062 38,465 (4.0%) (1,567) 

McIntosh 20,247 19,596 (3.2%) (651) 

Total 1,331,919 1,389,650 4.3% 57,731 

* Numbers in parentheses indicate a negative value (decrease) 

 

 

A comparison of projected population data for Ottawa, Craig, Delaware, and Mayes Counties shows that 

between the years 2010 and 2019, these counties have projected population growth of (2.3%), (5.9%), 

3.6%, and (0.4%) respectively (US Census, n.d.).  

 

If the projected population growth experienced from 2010 to 2019 continues at this rate, the public can 

further utilize any of the surveyed recreation sites that have unused capacity, which would absorb the 

needs of the growing population. It is generally not feasible to expand the highly-used sites due to 

physical and/or geographical barriers, seasonal high water events, and private property surrounding most 

sites. Very few visitor comments referenced overcrowding at recreation sites. Data indicates additional 

recreation sites or addition of camping sites to existing state parks is not necessary.  

 

5.3 Recreation Observation Survey  

The most popular recreational activities at the surveyed sites include camping5, shoreline fishing, boat 

fishing, boating, and picnicking. Visitors and vehicles that visited the sites during the 30 survey dates 

were counted. The counts are approximate and were tallied at each site over the course of the 30 one-

hour visits. Recreational activities were classified using the forms provided by the GRDA. A blank form of 

the survey and a copy of survey results are provided in Appendix C.  

 

Figure 5.3-1 on the following page shows the total visitor count of each surveyed recreation site for all 

survey days. The top five sites with the greatest number of visitors are all state parks and include Little Blue, 

with the greatest number of visitors at 2,674, followed by Bernice with 1,860 visitors, Honey Creek with 

1,026 visitors, Twin Bridges Upper with 888 visitors, and Cherokee Lakeside with 859 visitors.  

 

Any surveyed recreation site listed in Figure 5.3-1 that received more than 300 total visitors over the 30 

survey days is included in Table 5.3-1, which shows the limiting capacity factor and explains the ability to 

improve capacity through expansion.  

  

 
5 Camping was characterized by general activities in and around recreational vehicle (RV)-capable and primitive campsites or the 

presence of vehicles, campers, trailers, and tents at predesignated sites. Camping was not an option on the FERC-approved 
form; it was added in the “other” column and used on most survey dates due to its popularity as a recreation use activity. 
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Figure 5.3-1: Total Visitors at Each Surveyed Site for All Survey Days 

 

 

 

Figure 5.3-2 on the following page shows the total number of vehicles counted at each surveyed 

recreation site for all survey days. The top five sites with the greatest number of vehicles include four 

state parks and one FERC-approved site. Honey Creek State Park had the greatest number of vehicles 

with a total of 2,036, followed by Bernice State Park with 1,989 vehicles, Wolf Creek (FERC-Approved) 

with 1,587 vehicles, Little Blue State Park with 1,454 vehicles, and Twin Bridges Upper State Park with 

1,168 vehicles.  

 

Any surveyed recreation site listed in Figure 5.3-2 that received more than 300 total vehicle counts over 

the 30 survey days is included in Table 5.3-1, which shows the limiting capacity factor and explains the 

ability to improve capacity through expansion. 

 

Sites with the highest vehicle counts were those that offered numerous recreation opportunities. Bernice 

State Park, for example, provides opportunities for swimming, camping, boat launching, shoreline fishing, 

as well as access to a one-mile paved trail system, playground equipment, and a nature center. Those 

sites that only provide parking for boat access, including Duck Creek, Disney State Park, Seaplane Base, 

and Monkey Island had lower vehicle counts overall due to limited, longer-term uses and specific 

recreation activities.  
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Figure 5.3-2: Total Vehicles Counted at Each Surveyed Site for All Survey Days 

 

 

 

Table 5.3-1 includes only the surveyed recreation sites that received more than 300 visitors (eight sites) 

and/or more than 300 vehicles were counted (same eight sites) during the 30 days included in the survey 

period. Table 5.3-1 shows the limiting capacity factor and explains the ability to improve capacity through 

expansion. The surveyed recreation sites listed in the table include one FERC-approved site and seven 

state park sites. The FERC-approved site is listed first, followed by the state park sites. 

 

All but one highly utilized recreation site (Little Blue State Park) has an average of at least 25% parking 

capacity available. Based on this average parking space availability and the projected population growth 

of less than 25% over the next 10 years6, parking availability will not be limited at the highly used 

recreation sites. Little Blue State Park has additional parking capacity on the rocky bottom of the channel 

and along the side of the entry road coming into the site. Potential development of formal additional 

parking capacity at this site is limited by topography and would be challenging because additional 

capacity could reduce the appeal of swimming in the creek.  

 

  

 
6 Census data for 2020 is not yet available to project growth for 2020-2030; however, growth is not expected to exceed 25%.  

0 300 600 900 1200 1500 1800 2100

Big Hollow (FERC-Approved)

Riverview Park B (Public Access)

Duck Creek (FERC-Approved)

Monkey Island (FERC-Approved)

Council Cove (Public Access)

Seaplane Base (FERC-Approved)

Connors Bridge (Public Access)

Riverview Park A (Public Access)

Channel Sites (Public Access)

Spring River (Public Access)

Willow Park (Public Access)

Cherokee Main (State Park)

Disney (State Park)

Cherokee Lakeside (State Park)

Cherokee Riverside (State Park)

Twin Bridges Lower (State Park)

Twin Bridges Upper (State Park)

Little Blue (State Park)

Wolf Creek (FERC-Approved)

Bernice (State Park)

Honey Creek (State Park)



Pensacola Hydroelectric Project  Recreation Facilities Inventory and Use Study 
FERC No. 1494  Grand River Dam Authority 
 

  

115567590v1  12 

Table 5.3-1: Limiting Factors to Vehicle Capacity at Highly Utilized Recreation Sites 

Recreation 
Site 

Limiting Capacity Factor 
Average Use Capacity 
and Percent Capacity 

Capacity Improvement 
Expansion Needs 

Wolf 
Creek 

Primary Activity: Boat Launch 
Vehicle parking spaces: 15 
Trailer parking spaces: 857 

Total vehicles:  1,587 
Boat Launching is well-utilized. 
Parking available for all users. 
Expansion not needed. 

Vehicle/30 days: 53 

Site Capacity: 100 

% Capacity: 53% 

Bernice 
Creek 

State Park 

Primary Activity: Camping 
RV sites w/ parking: 33 
Primitive sites w/ parking: 28 
Additional parking spaces: 28 

Total vehicles:  1,989 
Camping sites are well-utilized. 
Parking available for all users. 
Expansion not needed. 

Vehicle/30 days: 66 

Site Capacity: 89 

% Capacity: 74% 

Honey 
Creek 

State Park 

Primary Activity: Camping 
RV sites w/ parking: 30  
Primitive sites w/ parking: 150 
Trailer parking spaces: 20 

Total vehicles:  2,036 
Camping sites are well-utilized. 
Parking available for all users. 
Expansion not needed. 

Vehicle/30 days: 68 

Site Capacity: 200 

% Capacity: 34% 

Little Blue 
State Park 

Primary Activity: Swimming 
Camp sites w/ parking: 18 
Additional parking spaces: 5 

Total vehicles:  1,454 
Overflow parking on road, at State 
Park entrance, and Reservoir bottom.  
Site restricted by topography and 
geography. Expansion not feasible. 

Vehicle/30 days: 48 

Site Capacity: 23 

% Capacity: 200% 

Twin 
Bridges 
Lower 

State Park 

Primary Activity: Camping 
RV sites w/ parking: 17  
Primitive sites w/ parking: 10 
Vehicle parking spaces: 12  
Trailer parking spaces: 538 

Total vehicles:  761 
Camping sites are well-utilized. 
Parking available for all users. 
Expansion not needed. 

Vehicle/30 days: 25 

Site Capacity: 39 

% Capacity: 64% 

Twin 
Bridges 
Upper 

State Park 

Primary Activity: Camping 
RV sites w/ parking: 46 
Primitive sites w/ parking: 54 
Vehicle parking spaces: 72 

Total vehicles:  1,168 
Camping sites are well-utilized. 
Parking available for all users. 
Expansion not needed. 

Vehicle/30 days: 39 

Site Capacity: 105 

% Capacity: 37% 

Cherokee 
Lakeside 

State Park 

Primary Activity: Camping 
Small RV sites w/ parking: 11  
Primitive sites with parking: 6 
Trailer parking spaces: 30 

Total vehicles:  666 
Camping sites are well-utilized. 
Parking available for all users. 
Expansion not needed. 

Vehicle/30 days: 22 

Site Capacity: 47 

% Capacity: 47% 

Cherokee 
Riverside 
State Park 

Primary Activity: Camping 
RV sites w/ Parking: 33 
Additional parking spaces: 5 

Total vehicles:  686 
Camping sites are well-utilized. 
Parking available for all users. 
Expansion not needed. 

Vehicle/30 days: 23 

Site Capacity: 38 

% Capacity: 61% 

 

 

5.4 Downstream Channel Sites Observation Results 

Ten surveys were completed at various channel sites downstream of the Pensacola Dam along the 

Grand River stream channels, a map is provided in Appendix A. The primary recreation in the area was 

ATV and off-road vehicle use. Access to primary gravel roads into the channel areas are well maintained 

and accessible. Water flow over the spillways can directly impact the available area for recreation; these 

flows may make the area temporarily inaccessible and unavailable for recreation use. 

 

 
7  The parking at Wolf Creek was expanded significantly to accommodate fishing tournament traffic. The smaller lot includes 85 

trailer parking spaces, the expanded lot includes 208 spaces. Only those trailer parking spaces in the smaller lot are considered 

for capacity calculations. 
8  Counting the boat launch trailer parking spaces (53) would skew the capacity results at Twin Bridges State Park Lower, as the 

primary recreation activity was camping. Therefore, the calculation did not include the boat launch parking spaces. 



Pensacola Hydroelectric Project  Recreation Facilities Inventory and Use Study 
FERC No. 1494  Grand River Dam Authority 
 

  

115567590v1  13 

5.5 Interview Results 

Visitor interviews were conducted at sites between May and September 2020, except for Big Hollow and 

Willow Park. The observed use at Big Hollow is minimal; no visitors were observed during survey times 

and therefore no visitors could be interviewed. Willow Park is a boat launch facility, and although visitors 

were observed, they generally were not available for interviews as they were on the water. The interview 

questions are provided in Appendix D. 

 

5.5.1 Number of Visitor Interviews 

The number of visitor interviews conducted at each surveyed recreation site is shown in Figure 5.5.1-1. A 

total of 163 visitor interviews were conducted, with the majority (23) conducted at Bernice State Park. The 

number of interviews at each site reflects the availability of visitors at that recreation site. Sites with a 

greater number of campsites had more visitors to interview, while sites with high boating usage had fewer 

visitors to interview, as they were typically on the water. Repeat and regular site visitors were not 

interviewed more than once. Most repeat visitors utilized smaller sites such as Spring River, Connors 

Bridge, Riverview Park, Seaplane Base, and Council Cove. First time visitors were more likely to visit 

larger sites such as Bernice State Park and Honey Creek State Park. Regular visitors traveled an 

average of 48.8 miles to recreate in the vicinity of Grand Lake. By comparison, first time visitors traveled 

an average of 177.06 miles. On survey days with excessive amounts of rain and/or high water, no visitors 

were available for interviews.  

 

Figure 5.5.1-1: Total Number of Visitor Interviews Conducted at Survey Sites 
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5.5.2 Visitor Rating for Primary Recreation Use Fishing and/or Boating  

If a visitor indicated their primary recreation use at the interview site that day was for fishing and/or 

boating, which includes 71 visitors, they were asked to rate that use based on the following criteria: 

safety, enjoyment, crowding, and overall experience. The tables below summarize what percentage of 

visitors at each recreation site rated fishing and/or boating as totally acceptable (TA), acceptable (A), 

neutral (N), unacceptable (UN), and totally unacceptable (TU). If a visitor chose not to provide a rating, it 

is indicated under the not rated (NR) column. Table 5.5.2-1 includes the percentages for the FERC-

approved sites, Table 5.5.2-2 includes the state park sites (non-project), and Table 5.5.2-3 includes the 

public access sites (non-project). All interview sites, except for Big Hollow (FERC-Approved site) and 

Willow Park (Public Access site), included at least one visitor who indicated their primary recreational use 

was fishing and/or boating. Therefore, Big Hollow is not included in Table 5.5.2-1 and Willow Park is not 

included in Table 5.5.2-3. 

 

Table 5.5.2-1: Visitor Rating Percentages for Fishing and/or Boating as Primary Recreation Use at FERC-Approved Sites 

 Interview Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

TA A N U TU NR 

FERC-Approved Sites 

• Duck Creek 
(1 Visitor) 

Safety  100%     

Enjoyment  100%     

Crowding   100%    

Overall Experience   100%    

• Monkey Island 
(2 Visitors) 

Safety  100%     

Enjoyment 50% 50%     

Crowding  100%     

Overall Experience 50% 50%     

• Seaplane Base 
(3 Visitors) 

Safety 34% 66%     

Enjoyment 100%      

Crowding 66% 34%     

Overall Experience 66% 34%     

• Wolf Creek 
(4 Visitors) 

Safety 100%      

Enjoyment 25% 75%     

Crowding 25% 75%     

Overall Experience 50% 50%     
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Table 5.5.2-2: Visitor Rating Percentages for Fishing and/or Boating as Primary Recreation Use at State Park Sites 

 Interview Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

TA A N U TU NR 

State Park Sites (non-project) 

• Bernice 
(4 Visitors) 

Safety 50% 25% 25%    

Enjoyment 50% 25% 25%    

Crowding   50% 25% 25%9   

Overall Experience 50% 25% 25%    

• Disney 
(2 Visitors) 

Safety  100%     

Enjoyment  100%     

Crowding  100%     

Overall Experience  100%     

• Honey Creek 
(4 Visitors) 

Safety  100%     

Enjoyment  100%     

Crowding  75% 25%    

Overall Experience   75%  25%10   

• Little Blue 
(3 Visitors) 

Safety  66% 34%    

Enjoyment 66%  34%    

Crowding  66% 34%    

Overall Experience  66% 34%    

• Twin Bridges Lower 
(12 Visitors) 

Safety  17% 58% 17%  8%11  

Enjoyment  25% 42% 8% 17%12, 13 8%11  

Crowding 8% 75% 8%  8%11  

Overall Experience  25% 42% 17% 8%13 8%11  

• Twin Bridges Upper 
(1 Visitor) 

Safety 100%      

Enjoyment 100%      

Crowding 100%      

Overall Experience  100%     

• Cherokee Main 
(4 Visitors) 

Safety  100%     

Enjoyment 50% 50%     

Crowding  25% 50%  25%14   

Overall Experience 50% 50%     

• Cherokee Lakeside 
(3 Visitors) 

Safety 33% 33%    33% 

Enjoyment 33% 33%    33% 

Crowding  66%    34% 

Overall Experience 66%     34% 

• Cherokee Riverside 
(10 Visitors) 

Safety 20% 60% 20%    

Enjoyment 30% 60% 10%    

Crowding 40% 60%     

Overall Experience 20% 80%     

 

  

 
9  Bernice State Park: Visitor interview date 5/23/2020. No documented comment for the unacceptable crowding rating. 
10 Honey Creek State Park: Visitor interview date 5/27/2020. See Table 5.5.5-2 for visitor comment. 
11  Twin Bridges Lower State Park: Visitor interview date 5/30/2020. See Table 5.5.5-2 for visitor comment. 
12  Twin Bridges Lower State Park: Visitor interview date 5/30/2020. See Table 5.5.5-2 for visitor comment. 
13  Twin Bridges Lower State Park: Visitor interview date 7/5/2020. See Table 5.5.5-2 for visitor comment. 
14  Cherokee Main State Park: Visitor interview date 7/18/2020. No documented comment for the unacceptable crowding rating.  
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Table 5.5.2-3: Visitor Rating Percentages for Fishing and/or Boating as Primary Recreation Use at Public Access Sites 

 Interview Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

TA A N U TU NR 

Public Access Sites (non-project) 

• Connors Bridge 
(6 Visitors) 

Safety  83%    17%15  

Enjoyment  83%   17%15   

Crowding 17% 66% 17%    

Overall Experience  17% 66%  17%15   

• Council Cove 
(1 Visitor) 

Safety  100%     

Enjoyment  100%     

Crowding 100%      

Overall Experience  100%     

• Riverview Park 
(4 Visitors) 

Safety 25% 50% 25%    

Enjoyment 50% 50%     

Crowding  50% 50%    

Overall Experience 50% 50%     

• Spring River 
(6 Visitors) 

Safety  17% 50% 17%  17%16  

Enjoyment 50% 50%     

Crowding  17% 66%   17%17  

Overall Experience 33% 50% 17%    

• Channel Sites 
(1 Visitor) 

Safety 100%      

Enjoyment 100%      

Crowding  100%     

Overall Experience 100%      

 

 

5.5.3 Visitor Ratings for Reservoir Water Level at Interview Sites 

Each of the 163 interviewed visitors were asked to rate whether the reservoir water level was a problem 

at the interview site for the visitor’s ability to safely swim, launch or take out a boat, safely boat, fish along 

the shoreline, access the shoreline, and use the docks, as well as the scenic quality of the shoreline. The 

tables below summarize what percentage of visitors rated the reservoir water level at the interview sites 

as not a problem (NP), small problem (SP), neither (N), moderate problem (MP), large problem (LP), or 

no opinion /not applicable (NA). Table 5.5.3-1 includes the ratings for the FERC-approved sites, Table 

5.5.3-2 includes the state park sites (non-project), and Table 5.5.3-3 includes the public access sites 

(non-project). All interview sites, except for Big Hollow and Willow Park, included at least one visitor who 

rated the reservoir water level impact on the recreational use of the site. 

 

  

 
15  Connors Bridge: Visitor interview date 8/22/2020. See Table 5.5.5-3 for visitor comment. 
16  Spring River: Visitor interview date 6/7/2020. See Table 5.5.5-3 for visitor comment. 
17  Spring River: Visitor interview date 5/27/2020. No documented comment for the totally unacceptable crowding rating. 
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Table 5.5.3-1: Visitor Rating Percentages for Reservoir Water Level at FERC-Approved Sites 

Interview Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

NP SP N MP LP NA 

FERC-Approved Sites (12 interviewed visitors) 

• Duck Creek 
(1 Visitor) 

Safely Swim      100% 

Launch/Take Out Boat      100% 

Safely Boat      100% 

Fish Along Shoreline      100% 

Access Shoreline      100% 

Use Docks      100% 

Scenic Quality      100% 

• Monkey Island 
(2 Visitors) 

Safely Swim 50%     50% 

Launch/Take Out Boat 50%     50% 

Safely Boat 100%      

Fish Along Shoreline 50%     50% 

Access Shoreline 100%      

Use Docks 100%      

Scenic Quality 100%      

• Seaplane Base 
(3 Visitors) 

Safely Swim 66% 34%     

Launch/Take Out Boat 66%   34%18   

Safely Boat 100%      

Fish Along Shoreline  100%     

Access Shoreline  34%  66%18,19   

Use Docks   34%   66% 

Scenic Quality 66% 34%     

• Wolf Creek 
(6 Visitors) 

Safely Swim 83%   17%20   

Launch/Take Out Boat 50%   17%21 17%20 17% 

Safely Boat 50%    17%20 34% 

Fish Along Shoreline 50% 17%   17%20 34% 

Access Shoreline 33% 17%  17%22 17%20 17% 

Use Docks 17%   17%22  66% 

Scenic Quality 33% 17%    50% 

  

 
18  Seaplane Base: Visitor interview date 5/17/2020. No documented comment for either moderate problem ratings. 
19  Seaplane Base: Visitor interview date 5/17/2020. No documented comment for the moderate problem rating. 
20  Wolf Creek: Visitor interview date 5/30/2020. See Table 5.5.5-1 for visitor comment. 
21  Wolf Creek: Visitor interview date 6/5/2020. See Table 5.5.5-1 for visitor comment. 
22  Wolf Creek: Visitor interview date 6/7/2020. See Table 5.5.5-1 for visitor comment. 
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Table 5.5.3-2: Visitor Rating Percentages for Reservoir Water Level at State Park Sites 

Interview Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

NP SP N MP LP NA 

State Park Sites (non-project) (129 interviewed visitors) 

• Bernice 
(23 Visitors) 

Safely Swim 70% 9% 4% 4%23  13% 

Launch/Take Out Boat 30%  39% 4%24 9%25,26 17% 

Safely Boat 39%  43%   17% 

Fish Along Shoreline 52% 4% 17%   26% 

Access Shoreline 78% 9%  4%27  9% 

Use Docks 4% 4% 57%  4%24 30% 

Scenic Quality 87%     13% 

• Disney 
(6 Visitors) 

Safely Swim 33%  67%    

Launch/Take Out Boat   83% 17%28   

Safely Boat   83% 17%28   

Fish Along Shoreline  17% 83%    

Access Shoreline 67%  17% 17%18   

Use Docks 17%  83%    

Scenic Quality 100%      

• Honey Creek 
(13 Visitors) 

Safely Swim 54% 8% 31%   8% 

Launch/Take Out Boat 31%  46% 8%29 8%30 8% 

Safely Boat 46%  46%   8% 

Fish Along Shoreline 23% 8% 54% 8%31  8% 

Access Shoreline 31% 8% 38% 8%31  15% 

Use Docks 31% 8% 38% 8%29  15% 

Scenic Quality 69% 8% 15%   8% 

• Little Blue 
(18 Visitors) 

Safely Swim 78% 6% 6%   11% 

Launch/Take Out Boat 6% 11% 32% 6%32  44% 

Safely Boat 11% 6% 28% 6%32  50% 

Fish Along Shoreline 44% 6% 6%   44% 

Access Shoreline 61% 11%    28% 

Use Docks 6% 6% 33% 6%32  50% 

Scenic Quality 72%     28% 

 

Table 5.5.3-2 continued next page 

 
23  Bernice State Park: Visitor interview date 6/28/2020. See Table 5.5.5-2 for visitor comment. 
24  Bernice State Park: Visitor interview date 8/16/2020. See Table 5.5.5-2 for visitor comment. 
25  Bernice State Park: Visitor interview date 9/4/2020. See Table 5.5.5-2 for visitor comment. 
26  Bernice State Park: Visitor interview date 9/4/2020. See Table 5.5.5-2 for visitor comment. 
27  Bernice State Park: Visitor interview date 9/4/2020. See Table 5.5.5-2 for visitor comment. 
28  Disney State Park: Visitor interview date 5/17/2020. See Table 5.5.5-2 for visitor comment. 
29  Honey Creek State Park: Visitor interview date 6/7/2020. No documented comment for either moderate problem rating.  
30  Honey Creek State Park: Visitor interview date 5/27/2020. No documented comment for the large problem rating. 
31  Honey Creek State Park: Visitor interview date 6/28/2020. No documented comment for either moderate problem rating. 
32  Little Blue State Park: Visitor interview date 5/12/2020. No documented comment for any moderate problem rating. 
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Interview Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

NP SP N MP LP NA 

State Park Sites (non-project) (129 interviewed visitors) 

• Twin Bridges Lower 
(17 Visitor) 

Safely Swim 24%  29% 18%33,37,38 6%34 24% 

Launch/Take Out Boat 35% 6% 35% 12%35,36  12% 

Safely Boat 53%  35%   12% 

Fish Along Shoreline 47%  12% 18%37,38,39 6%34 18% 

Access Shoreline 41% 6% 12% 12%37,38  29% 

Use Docks 24% 6% 35%  6%34 29% 

Scenic Quality 59% 6% 12% 6%39  18% 

• Twin Bridges Upper 
(7 Visitors) 

Safely Swim 29%  43%   29% 

Launch/Take Out Boat 29%  43%   29% 

Safely Boat 29%  43%   29% 

Fish Along Shoreline 14%  57%   29% 

Access Shoreline 14%  57%   29% 

Use Docks 14%  57%   29% 

Scenic Quality 14% 29% 43%   14% 

• Cherokee Main 
(10 Visitors) 

Safely Swim 70%  10%   20% 

Launch/Take Out Boat 40% 10% 20%   30% 

Safely Boat 30% 10% 20% 10%40  30% 

Fish Along Shoreline 40% 10% 30%   20% 

Access Shoreline 70%  10%   20% 

Use Docks 20%  40%   40% 

Scenic Quality 60% 10%    30% 

• Cherokee Lakeside 
(16 Visitors) 

Safely Swim 81%  13%  6%41  

Launch/Take Out Boat 31% 6% 44%   19% 

Safely Boat 25%  44% 6%42  25% 

Fish Along Shoreline 31%  38%   31% 

Access Shoreline 38% 19% 19%   25% 

Use Docks 25%  44%   31% 

Scenic Quality 63%  6%  6%42 25% 

 

Table 5.5.3-2 continued next page 

 

  

 
33  Twin Bridges Lower State Park: Visitor interview date 6/27/2020. No documented comment for the large problem rating. 
34  Twin Bridges Lower State Park: Visitor interview date 5/30/2020. See Table 5.5.5-2 for visitor comment. 
35  Twin Bridges Lower State Park: Visitor interview date 7/2/2020. No documented comment for the moderate problem rating. 
36  Twin Bridges Lower State Park: Visitor interview date 8/22/2020. No documented comment for the moderate problem rating. 
37  Twin Bridges Lower State Park: Visitor interview date 7/5/2020. See Table 5.5.5-2 for visitor comment. 
38  Twin Bridges Lower State Park: Visitor interview date 9/4/2020. See Table 5.5.5-2 for visitor comment. 
39  Twin Bridges Lower State Park: Visitor interview date 6/5/2020. See Table 5.5.5-2 for visitor comment. 
40  Cherokee Main State Park: Visitor interview date 7/18/2020. No documented comment for the moderate problem rating. 
41  Cherokee Lakeside State Park: Visitor interview date 5/17/2020. No documented comment for the large problem rating. 
42  Cherokee Lakeside State Park: Visitor interview date 5/17/2020. No documented comment for moderate or large problem ratings. 
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Interview Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

NP SP N MP LP NA 

State Park Sites (non-project) (129 interviewed visitors) 

• Cherokee Riverside 
(19 Visitors) 

Safely Swim 21% 5% 37%  5%43 32% 

Launch/Take Out Boat  11% 42%  5%43 42% 

Safely Boat 11% 11% 42%   37% 

Fish Along Shoreline 37% 11% 21% 5%44  26% 

Access Shoreline 32% 26% 16% 5%44  21% 

Use Docks 11%  42%   47% 

Scenic Quality 53% 11% 11%   26% 

 

 

 

Table 5.5.3-3: Visitor Rating Percentages for Reservoir Water Level at Public Access Sites 

Interview Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

NP SP N MP LP NA 

Public Access Sites (non-project) (22 interviewed visitors) 

• Connors Bridge 
(6 Visitors) 

Safely Swim 17%  33%   50% 

Launch/Take Out Boat 17% 17% 50%   17% 

Safely Boat  17% 50%   33% 

Fish Along Shoreline 50%   17%45  33% 

Access Shoreline 67%   33%45,46   

Use Docks   50%   50% 

Scenic Quality 67% 17%    17% 

• Council Cove 
(3 Visitors) 

Safely Swim 33%  33%   33% 

Launch/Take Out Boat 33%  33% 33%47   

Safely Boat 67%  33%    

Fish Along Shoreline 33%  33%   33% 

Access Shoreline 100%      

Use Docks   100%    

Scenic Quality 100%      

 

Table 5.5.3-3 continued next page  

 
43 Cherokee Riverside State Park: Visitor interview date 5/30/2020. See Table 5.5.5-2 for visitor comment. 
44  Cherokee Riverside State Park: Visitor interview date 5/27/2020. See Table 5.5.5-2 for visitor comment. 
45  Connors Bridge: Visitor interview date 8/22/2020. See Table 5.5.5-3 for visitor comment. 
46  Connors Bridge: Visitor interview date 5/17/2020. No documented comment for the moderate problem rating. 
47  Council Cove: Visitor interview date 8/16/2020. See Table 5.5.5-3 for visitor comment. 
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Interview Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

NP SP N MP LP NA 

Public Access Sites (non-project) (22 interviewed visitors) 

• Riverview Park 
(5 Visitors)  

Safely Swim  20% 20% 40%48,49,50 20%50  

Launch/Take Out Boat 20%   20%49 20%51 40% 

Safely Boat 40%   20%49  40% 

Fish Along Shoreline 60% 20%  20%52   

Access Shoreline 60% 20%  20%52   

Use Docks 40%    20%51 40% 

Scenic Quality 60%  20%  20%52  

• Spring River 
(6 Visitors) 

Safely Swim 17% 17% 17%  33%53,54 17% 

Launch/Take Out Boat 50%  17% 33%53,55   

Safely Boat 50% 17% 17%  17%54  

Fish Along Shoreline 83% 17%     

Access Shoreline 67% 33%     

Use Docks   50%  17%54 33% 

Scenic Quality 83% 17%     

• Channel Sites 
(2 Visitors) 

Safely Swim     50%56 50% 

Launch/Take Out Boat     50%56 50% 

Safely Boat     50%56 50% 

Fish Along Shoreline 50%     50% 

Access Shoreline    50%56  50% 

Use Docks     50%56 50% 

Scenic Quality 50%     50% 

 

 

 

 

 

  

 
48  Riverview Park: Visitor interview date 7/18/2020. See Table 5.5.5-3 for visitor comment. 
49  Riverview Park: Visitor interview date 5/12/2020. No documented comment for any moderate problem ratings. 
50  Riverview Park: Visitor interview date 7/18/2020. See Table 5.5.5-3 for visitor comment. 
51  Riverview Park: Visitor interview date 8/8/2020. No documented comment for either large problem rating. 
52  Riverview Park: Visitor interview date 5/23/2020. No documented comment for any moderate or large problem ratings. 
53  Spring River: Visitor interview date 5/23/2020. No documented comment for either moderate or large problem rating. 
54  Spring River: Visitor interview date 5/27/2020. No documented comment any large problem ratings. 
55  Spring River: Visitor interview date 8/22/2020. See Table 5.5.5-3 for visitor comment. 
56  Channel Sites: Visitor interview date 5/17/2020. No documented comment for any moderate or large problem ratings. 
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5.5.4 Visitor Rating for Recreation Activities in the Grand Lake Area 

Each of the 163 interviewed visitors were asked to rate the following ten recreation activities the visitor 

has participated in at any survey site in the Grand Lake area57: bank fishing, boat fishing, pleasure 

boating, personal water crafting, picnicking, swimming, sight-seeing, hunting, rafting, and wildlife viewing. 

All ten recreation activities may or may not be formally available at each surveyed site. Table 5.5.4-1 

includes which activities are formally available at each site; these are indicated with an “x”. The rating 

choices for each of the ten recreation activities include totally acceptable (TA), acceptable (A), neutral 

(N), unacceptable (UN), and totally unacceptable (TU). If a visitor chose not to provide a rating, it is 

indicated under the not rated (NR) column. Table 5.5.4-2 includes information collected for the FERC-

approved sites, Table 5.5.4-3 includes the state park sites (non-project), and Table 5.5.4-4 includes the 

public access sites (non-project). No visitors indicated they participated in any recreation activities at 

Willow Park; therefore, this site is not included in Table 5.5.4-3.  

 

Table 5.5.4-1: Formal Recreation Amenities at Surveyed Sites in the Grand Lake Area 

Survey Site 

Formal Recreation Amenities58 
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FERC-Approved Sites 

• Big Hollow x x x x       

• Duck Creek x x x x       

• Monkey Island x x x x       

• Seaplane Base x x x x       

• Wolf Creek x x x x x x     

State Park Sites (non-project)59  

• Bernice x x x x x x x   x 

• Disney x x x x x      

• Honey Creek x x x x x x    x 

• Little Blue x    x x     

• Twin Bridges Lower x x x x x  x   x 

• Twin Bridges Upper x    x  x   x 

• Cherokee Main x    x      

• Cherokee Lakeside x x x x x x     

• Cherokee Riverside x x x x x      

Public Access Sites (non-project) 

• Connors Bridge x x x x       

• Council Cove x x x x x      

• Riverview Park x x x x x      

• Spring River x x x x       

• Willow Park x x x x       

• Channel Sites x          

 
57 Data collected on 5/27/2020 at the Spring River recreation site (objectid 71) is suspect (i.e., all recreation sites received the 

identical rating for each of the 10 recreation activities). Data regarding recreation in the Grand Lake area for objectid 71 is not 

included in any Section 5.5.4 table. 
58  Information obtained from site visit. 
59  Additional information obtained from www.travelOK.com.  

http://www.travelok.com/
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Visitors were asked to rate hunting and wildlife viewing to gain useful data for off-season participation in 

land-based activities. One visitor listed hunting as a previous activity at Seaplane Base (FERC-approved 

site), one visitor listed hunting as both a current and previous activity at Bernice State Park, and two visitors 

listed hunting as a previous activity at Little Blue State Park. Hunting was rated as acceptable at Honey 

Creek State Park, Little Blue State Park, Riverview Park, and channel sites. Hunting was rated as 

unacceptable at Twin Bridges Lower State Park. It is worth noting hunting is not allowed at any of the 

sites included in this survey, with exception of the channel sites. Wildlife viewing was a popular recreation 

use, with 13 visitors reporting the activity as both a current and past use at Seaplane Base (FERC-approved 

site), Twin Bridges State Upper Park, Honey Creek State Park, Cherokee Lakeside State Park, Little Blue 

State Park, Cherokee Riverside State Park, Spring River, Riverview Park, and Connors Bridge. Wildlife 

viewing was rated as a totally acceptable and/or acceptable activity at all 20 recreation sites. 

 

Table 5.5.4-2: Visitor Ratings for Recreation Activities at FERC-Approved Sites in the Grand Lake Area 

Survey Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

TA A N U TU NR 

FERC-Approved Sites  

• Big Hollow 
(2 visitor responses) 

Bank Fishing  50% 50%    

Boat Fishing 50%  50%    

Pleasure Boating 50% 50%     

Water Crafting 50% 50%     

Picnicking   50% 50%60   

Swimming  50% 50%    

Sight-Seeing  50% 50%    

Hunting   100%    

Rafting   100%    

Wildlife Viewing   100%    

• Duck Creek 
(6 visitor responses) 

Bank Fishing 17% 50% 33%    

Boat Fishing 17% 33% 50%    

Pleasure Boating 17% 17% 67%    

Water Crafting 17% 33% 50%    

Picnicking 17% 33% 33%  17%61  

Swimming  67% 33%    

Sight-Seeing 17% 67% 17%    

Hunting   100%    

Rafting   100%    

Wildlife Viewing   100%    

 

Table 5.5.4-2 continued next page 

 
60  Big Hollow: this FERC-approved site does not provide formal picnicking amenities, unacceptable rating received 5/12/2020. 
61  Duck Creek: this FERC-approved site does not provide formal picnicking amenities, totally unacceptable rating received 5/13/2020. 
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Survey Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

TA A N U TU NR 

FERC-Approved Sites  

• Monkey Island 
(7 visitor responses) 

Bank Fishing 14% 43% 43%    

Boat Fishing 14% 29% 57%    

Pleasure Boating 14% 29% 57%    

Water Crafting 14% 43% 43%    

Picnicking  43% 57%    

Swimming 29% 29% 43%    

Sight-Seeing  57% 43%    

Hunting   100%    

Rafting  14% 86%    

Wildlife Viewing  14% 86%    

• Seaplane Base 
(2 visitor responses) 

Bank Fishing  100%     

Boat Fishing  100%     

Pleasure Boating  50% 50%    

Water Crafting 50%  50%    

Picnicking 50% 50%     

Swimming 50% 50%     

Sight-Seeing 50%  50%    

Hunting 50%  50%    

Rafting   100%    

Wildlife Viewing 50%  50%    

• Wolf Creek 
(11 visitor responses) 

Bank Fishing 18% 73% 9%    

Boat Fishing 18% 18% 55%   9% 

Pleasure Boating 9% 27% 55%   9% 

Water Crafting 9% 9% 73%   9% 

Picnicking 9% 18% 64%   9% 

Swimming 9% 36% 55%    

Sight-Seeing 18% 18% 64%    

Hunting   91%   9% 

Rafting 18% 9% 73%    

Wildlife Viewing 9% 9% 73%   9% 
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Table 5.5.4-3: Visitor Ratings for Recreation Activities at State Park Sites in the Grand Lake Area 

Survey Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

TA A N U TU NR 

State Park Sites (non-project) 

• Bernice 
(37 visitor responses) 

Bank Fishing 3% 43% 49% 5%62   

Boat Fishing 3% 24% 68%   5% 

Pleasure Boating 5% 22% 68%   5% 

Water Crafting 5% 16% 73%   5% 

Picnicking 5% 49% 43% 3%63   

Swimming 5% 54% 35% 5%64   

Sight-Seeing 5% 32% 59% 3%65   

Hunting   97%   3% 

Rafting  11% 86%   3% 

Wildlife Viewing 3% 3% 92%   3% 

• Disney 
(14 visitor responses) 

Bank Fishing 7% 50% 36%   7% 

Boat Fishing 7% 36% 57%    

Pleasure Boating 7% 7% 86%    

Water Crafting 7% 7% 79%   7% 

Picnicking 7% 21% 71%    

Swimming 7% 21% 71%    

Sight-Seeing 7% 50% 36%   7% 

Hunting   93%   7% 

Rafting  7% 71% 7%66  14% 

Wildlife Viewing  21% 79%    

• Honey Creek 
(24 visitor responses) 

Bank Fishing 8% 33% 54% 4%67  4% 

Boat Fishing 12% 20% 60% 8%68   

Pleasure Boating 8% 28% 64%    

Water Crafting  12% 88%    

Picnicking 8% 64% 28%    

Swimming 4% 40% 44% 12%69   

Sight-Seeing 8% 36% 52%   4% 

Hunting  4% 88%   8% 

Rafting  8% 84% 8%70   

Wildlife Viewing  24% 76%    

 
62 Bernice State Park: bank fishing unacceptable ratings received 7/5/2020 (no documented visitor comment) and 8/16/2020 (see 

Table 5.5.5-2 for visitor comment). 
63 Bernice State Park: picnicking unacceptable rating received 7/25/2020, see Table 5.5.5-2 for visitor comment. 
64  Bernice State Park: swimming unacceptable ratings received 8/6/2020 and 9/4/2020, see Table 5.5.5-2 for visitor comments. 
65  Bernice State Park: sight-seeing unacceptable rating received 7/5/2020, no documented visitor comment. 
66  Disney State Park: this site does not provide formal rafting amenities, unacceptable rating received 5/17/2020.  
67  Honey Creek State Park: bank fishing unacceptable rating received 5/17/2020, no documented visitor comment. 
68  Honey Creek State Park: boat fishing unacceptable ratings received 7/2/2020 and 8/8/2020, see Table 5.5.5-2 for visitor comments. 
69  Honey Creek State Park: swimming unacceptable ratings received 6/27/2020, 7/25/2020, and 8/8/2020, no documented visitor comments. 
70  Honey Creek State Park: this site does not provide formal rafting amenities, unacceptable ratings received 6/10/2020 and 6/27/2020.  



Pensacola Hydroelectric Project  Recreation Facilities Inventory and Use Study 
FERC No. 1494  Grand River Dam Authority 
 

  

115567590v1  26 

Survey Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

TA A N U TU NR 

State Park Sites (non-project) 

• Little Blue 
(29 visitor responses) 

Bank Fishing 31% 34% 31%   3% 

Boat Fishing 14% 10% 76%    

Pleasure Boating 10% 7% 79% 3%71   

Water Crafting 7% 7% 86%    

Picnicking 28% 38% 31%  3%72  

Swimming 31% 55% 14%    

Sight-Seeing 31% 31% 34%   3% 

Hunting 7%  93%    

Rafting 10% 10% 79%    

Wildlife Viewing 14% 24% 62%    

• Twin Bridges Lower 
(32 visitor responses) 

Bank Fishing 16% 50% 25% 9%73   

Boat Fishing 13% 38% 38% 6%74 3%75 3% 

Pleasure Boating 13% 19% 63% 3%76  3% 

Water Crafting 6% 9% 78%  3%77 3% 

Picnicking 3% 34% 56% 3%78  3% 

Swimming 6% 19% 63% 6%79 3%80 3% 

Sight-Seeing 3% 25% 66%   6% 

Hunting   91% 3%81  6% 

Rafting  6% 84% 6%82  3% 

Wildlife Viewing  19% 78%   3% 

• Twin Bridges Upper 
(14 visitor responses) 

Bank Fishing 7% 21% 57% 7%83  7% 

Boat Fishing 7% 21% 57%   14% 

Pleasure Boating  21% 71%   7% 

Water Crafting  14% 79%   7% 

Picnicking 7% 57% 29%   7% 

Swimming  29% 64%   7% 

 
71  Little Blue State Park: this site does not provide formal pleasure boating amenities, unacceptable rating received 5/12/2020. 
72  Little Blue State Park: picnicking totally unacceptable rating received 8/22/2020, no documented visitor comment. 
73 Twin Bridges Lower State Park: bank fishing unacceptable ratings received 5/30/2020 (no documented visitor comment), 

8/10/2020 (no documented visitor comment), and 9/4/2020 (see Table 5.5.5-2 for visitor comments). 
74 Twin Bridges Lower State Park: boat fishing unacceptable ratings received 8/8/2020 (no documented visitor comment) and 

8/22/2020,(see Table 5.5.5-2 for visitor comments). 
75 Twin Bridges Lower State Park: boat fishing totally unacceptable rating received 6/27/2020, no documented visitor comment.  
76 Twin Bridges Lower State Park: pleasure boating unacceptable rating received 5/12/2020, no documented visitor comment. 
77 Twin Bridges Lower State Park: water crafting totally unacceptable rating received 5/17/2020, no documented visitor comment. 
78 Twin Bridges Lower State Park: picnicking unacceptable rating received 8/22/2020, no documented visitor comment. 
79 Twin Bridges Lower State Park: this site does not provide formal swimming amenities, both unacceptable ratings received 5/17/2020.  
80 Twin Bridges Lower State Park: this site does not provide formal swimming amenities, totally unacceptable rating received 5/30/2020. 
81 Twin Bridges Lower State Park: this site does not provide formal hunting amenities, totally unacceptable rating received 5/17/2020. 
82 Twin Bridges Lower State Park: this site does not provide formal rafting amenities, totally unacceptable rating received 5/17/2020. 
83  Twin Bridges Upper State Park: bank fishing unacceptable ratings received 5/17/2020, no documented visitor comment. 
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Survey Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

TA A N U TU NR 

• Twin Bridges Upper 
 (14 visitor responses) 

Sight-Seeing 7% 43% 50%    

Hunting   71%   29% 

Rafting 7%  86%   7% 

Wildlife Viewing 21%  71%   7% 

• Cherokee Main 
(17 visitor responses) 

Bank Fishing 12% 29% 47%   12% 

Boat Fishing 12% 29% 47%   12% 

Pleasure Boating 18% 12% 65%   6% 

Water Crafting 18% 6% 71%   6% 

Picnicking  47% 41%   12% 

Swimming  41% 47%   12% 

Sight-Seeing 6% 41% 53%    

Hunting   88%   12% 

Rafting  6% 82%   12% 

Wildlife Viewing  12% 82%   6% 

• Cherokee Lakeside 
(26 visitor responses) 

Bank Fishing 8% 27% 50% 4%84 4%85 8% 

Boat Fishing 12% 8% 73%   8% 

Pleasure Boating 12% 12% 77%    

Water Crafting 8% 8% 77%   8% 

Picnicking 12% 50% 35%   4% 

Swimming 4% 62% 27%   8% 

Sight-Seeing 12% 23% 58%   8% 

Hunting   92%   8% 

Rafting 4%  88%   8% 

Wildlife Viewing 4% 4% 85%   8% 

• Cherokee Riverside 
(22 visitor responses) 

Bank Fishing 18% 41% 36% 5%86   

Boat Fishing 5% 23% 73%    

Pleasure Boating  18% 82%    

Water Crafting   95%   5% 

Picnicking 5% 41% 50% 5%87   

Swimming 5% 27% 64%   5% 

Sight-Seeing 18% 27% 55%    

Hunting   100%    

Rafting 5%  86%   9% 

Wildlife Viewing 5%  91%   5% 

 

 
84  Cherokee Lakeside State Park: bank fishing unacceptable rating received 6/27/2020, no documented visitor comment. 
85  Cherokee Lakeside State Park: bank fishing totally unacceptable rating received 5/23/2020, no documented visitor comment. 
86  Cherokee Riverside State Park: bank fishing unacceptable rating received 5/27/2020, see Table 5.5.5-2 for visitor comments. 
87  Cherokee Riverside State Park: picnicking unacceptable rating received 5/22/2020, see Table 5.5.5-2 for visitor comments. 
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Table 5.5.4-4: Visitor Ratings for Recreation Activities at Public Access Sites in the Grand Lake Area 

Survey Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

TA A N U TU NR 

Public Access Sites (non-project) 

• Connors Bridge 
(9 visitor responses) 

Bank Fishing 33% 67%     

Boat Fishing 22% 11% 67%    

Pleasure Boating 11% 11% 78%    

Water Crafting  11% 89%    

Picnicking  11% 89%    

Swimming  33% 67%    

Sight-Seeing  33% 67%    

Hunting   100%    

Rafting  11% 89%    

Wildlife Viewing  33% 67%    

• Council Cove 
(3 visitor responses) 

Bank Fishing 33% 33% 33%    

Boat Fishing  33% 33% 33%88   

Pleasure Boating   100%    

Water Crafting   100%    

Picnicking   100%    

Swimming 33%  67%    

Sight-Seeing   100%    

Hunting   100%    

Rafting   100%    

Wildlife Viewing   100%    

• Riverview Park 
(4 visitor responses) 

Bank Fishing 25% 25% 25% 25%89   

Boat Fishing 50%  50%    

Pleasure Boating  25% 75%    

Water Crafting   75% 25%90   

Picnicking  50% 50%    

Swimming  25% 50% 25%91   

Sight-Seeing  100%     

Hunting  25% 75%    

Rafting   75% 25%92   

Wildlife Viewing  50% 50%    

 

Table 5.5.4-4 continued next page 

 
88 Council Cove: boat fishing unacceptable rating received 8/22/2020, see Table 5.5.5-3 for visitor comments. 
89  Riverview Park: bank fishing unacceptable rating received 8/8/2020, see Table 5.5.5-3 for visitor comments. 
90  Riverview Park: water crafting unacceptable rating received 5/17/2020, no documented visitor comment. 
91  Riverview Park: this site does not provide formal swimming amenities, unacceptable rating received 5/17/2020. 
92  Riverview Park: this site does not provide formal rafting amenities, unacceptable rating received 5/17/2020. 
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Survey Site  Rating Criteria 

Rating Scale Percentages 
 

(some criteria may not add up to 100% due to rounding) 

TA A N U TU NR 

Public Access Sites (non-project) 

• Spring River 
(5 visitor responses) 

Bank Fishing 20% 60% 20%    

Boat Fishing 20%  80%    

Pleasure Boating   100%    

Water Crafting  20% 80%    

Picnicking   80%   20% 

Swimming  20% 80%    

Sight-Seeing  40% 60%    

Hunting   100%    

Rafting   100%    

Wildlife Viewing  20% 80%    

• Channel Sites 
(5 visitor responses) 

Bank Fishing 40% 40% 20%    

Boat Fishing 60% 20% 20%    

Pleasure Boating 40%  40%  20%93  

Water Crafting 40%  40% 20%94   

Picnicking 40% 20% 40%    

Swimming 40% 60%     

Sight-Seeing 40% 40% 20%    

Hunting 20% 20% 60%    

Rafting 20% 20% 60%    

Wildlife Viewing 20% 20% 60%    

 

 

  

 
93 Channel sites: this site does not provide formal pleasure boating amenities, unacceptable rating received 5/17/2020. 
94  Channel sites: this site does not provide formal water crafting amenities, unacceptable rating received 5/17/2020. 
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5.5.5 Visitor Comments for Survey Site and Recreation Amenities  

Visitors were given the opportunity to provide comments on any of the 20 recreation sites included in the 

survey. Overall, most visitors were satisfied with the recreation sites and the available recreation 

amenities provided in the Grand Lake area. Favorable ratings of facilities and positive comments were 

received regarding specific campsites, nature trails, shoreline accessibility, clean bathrooms, and 

swimming areas. All the comments received from the visitor interviews are listed in the tables below. 

Table 5.5.5-1 includes the comments for the FERC-approved sites, Table 5.5.5-2 includes the state park 

sites (non-project), and Table 5.5.5-3 includes the public access sites (non-project). 

 

Table 5.5.5-1: Visitor Comments for FERC-Approved Sites 

Interview Site 
Comment 

Date (2020) 
Visitor Interview Comments 

 FERC-Approved 

• Big Hollow - No additional comments received.  

• Duck Creek - No additional comments received. 

• Monkey Island - No additional comments received. 

• Seaplane Base 5/30 It’s a pretty decent lake. 

• Wolf Creek  

5/23 Great place to fish. 

5/30 Flooding often bad. 

6/5 It’s very accessible and from what I can see the boats can be launched easily. 

6/7 
Open more fishing spots. Open more places around Jay area.  
Docks are always flooded, only used once in the past four years. 

7/7 No public sandy beaches like at other lakes. 

 

 

Table 5.5.5-2: Visitor Comments for State Park Sites (non-project) 

Interview Site  
Comment 

Date (2020) 
Visitor Interview Comments 

State Park Sites (non-project) 

• Bernice 
 

*unless noted otherwise 

5/23 Like it here. Great park.  

5/30 
Would like to see the rock cleared by the shoreline.  
Love the camp host! Very safe for kids. Great place to fish.  

6/5 
We like it! Nice campground. One of our favorite campgrounds.  
Did not like the dumpster right by the shoreline view.  

6/10 Don’t close the dam.  

6/10 Love the online reservation! Shoreline view ten out of ten. 

6/28 Swimming sometimes hazardous. 

6/28 Need to remove the merry go round, it’s a safety issue.  

7/2 
Nice nature center. Plenty area to swim. Favorite place to go.  
Put in bathroom connection for RVs/campers.  

7/5* Bernice is crowded to camp. (Interview site: Twin Bridges Upper) 

7/25 
Love the nature walk! It has some great views of the lake.  
Loved being close to the restrooms. 
Picnic table is very unstable and not trustworthy to sit on.  

7/25 
Really like the camp host.  
Really great access to shoreline, one of the best we have seen so far.  
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Interview Site  
Comment 

Date (2020) 
Visitor Interview Comments 

State Park Sites (non-project) 

8/5 
Need more trees and landscaping closer to the exit for shade.  
Great peaceful, not a crowded area. Has great access to the shoreline.  

8/10 Add a water slide, add a floating trampoline. Trash.  

8/16 Beach is a little rocky would like more sand or something easier to walk on.  

8/16 
More shade trees for camping spots.  
Add boat dock for fishing and loading into boats.  

8/22 
Bathroom needs better locks for female bathroom.  
Shade trees are great, might want to add more for other camping spots.  
Love this area, it is on our list for places to stay!  

8/22* 
Location underneath the bridge needs more sideline bank fishing.  
Mainly find more places for people to fish on the bank.  
(Interview site: Connors Bridge) 

9/4 
Trash left by other visitors.  
More lighting for the kids to go to the bathroom.  
Rock on the beach makes it painful to swim.  

9/4 

Online program is awful and needs to be fixed. I had reservation and got 
kicked out because of a mistake. The camp host was not understanding.  
Camping sites needs more trees.  
Boat ramps are terrible, open up Snowdale (a great park with boat ramps). 

9/4 
Please add sewers to each camp spot.  
Boat ramps are awful, I pay $5 at the other side of the lake to put my boat in.  
Quiet park on the weekdays.  

• Disney 
 
*unless noted otherwise 

5/17 I love it! Dam hotel is a great place to shop!  

5/17 Like the fresh air! Nice scenic areas.  

5/17 
When the flood gates are open there are no places to use boat ramp on other 
side that are close, have to travel drowning creek.  

5/17* “Cops are kinda jerks at Disney.” (Interview site: channel sites) 

6/7 
Nice seating areas. Roads are nice and curve. 
Need more trash cans and coolers at each picnic table.  

6/27 Don’t think there are enough motoring.  

8/8 It’s beautiful out by the lake.  

• Honey Creek 
 

*unless noted otherwise 

5/17 All good. 

5/27 

Better bathroom cleaning, floor can be slippery. 
Need lock on some bathrooms since restrooms are public, the town will take 
showers and leave the restrooms unusable to the campers. 
Online reservation is hard for seniors.  
Love the camp host!  

6/7 Turn off on Main Street is a little tight.  

6/10* Honey creek can be crowded. (Interview site: Bernice) 

6/27 It’s absolutely beautiful.  

6/27 Women’s shower does not work. 

6/28 Cleanest bathroom. Bathrooms are very clean.  

6/28 Bathrooms are always clean.  

7/2* 
Honey creeks boat ramp has a very big drop off, do not like to use it because 
of it. (Interview site: Twin Bridges Lower) 

7/18 It’s good place to come.  
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Interview Site  
Comment 

Date (2020) 
Visitor Interview Comments 

State Park Sites (non-project) 

7/25* Honey creek can be a little cramped together. (Interview site: Bernice) 

8/8 
Liked when we could park the trailer after unloading.  
It is hard to unload by yourself and can feel very rushed because of no 
available parking after unloading boat close to the boat ramp.  

8/8 
RV site closest to the water has a tree way too close to the RV station that 
needs to be taken down.  

• Little Blue 
 

*unless noted otherwise 

5/12 Use of trash cans, people need to use them. 

5/17 Love to swim in little blue! Great place for a family.  

5/22 Brings back childhood memories. Nice clean facilities.  

5/22 It’s close to my ice cream store.  

5/23 Noise complaint at night on the county road leading to the park. 

5/27 It’s beautiful down here. Nice people!  

7/5* 
Little Blue is not as nice, left over trash and dead fish everywhere.  
(Interview site: Cherokee Main) 

6/27 Put in showers.  

7/7 
Trashy and bathrooms are gross.  
Have to be careful getting down to swimming area. 

7/25 Need more grass.  

7/25 
Need more tables. 
Keep dogs on leash. 
Like scenic quality of waterfall. 

8/22* 
Little Blue a has a lot of trash around at site.  
(Interview site: Twin Bridges Lower) 

8/27 Need RV hook ups, more parking, better roads to get to sites. 

• Twin Bridges 
Lower 
 

*unless noted otherwise 
 

5/23 Crowed RV camping on the riverside of the facility.  

5/30 

Bathrooms not open due to Covid-19.  
Camps need to sell more groceries.  
Firewood is super wet.  

5/30 

Boat ramps ruin the fishing for the shoreline.  
Cannot fish off the dock which doesn’t allow for little kids to learn.  
Not safe for little kids to swim due to boating.  
Can become very packed and people can become rude.  
Open up the other restrooms.  

6/5 

Area is great to fish when it’s not flooded.  
Boat ramp needs to be fixed. 
There is a hole on the bottom section of the boat ramp.  
Fix the top part not the bottom!  

6/10 It’s enjoyable. Relaxing. 

6/27 No parking fees. Dislike them. Too much. 

7/5 

More handicap accessible spots/locations for fishing and swimming.  
Cannot get down to the water.  
Bathrooms are decent shape. 

7/25 
Swimming areas designated at Twin Bridges Lower would be nice.  
Nice spaces for camping.  

8/10* Trash. (Interview site: Bernice) 
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Interview Site  
Comment 

Date (2020) 
Visitor Interview Comments 

State Park Sites (non-project) 

8/16 

Would be nice if you could have someone pick up along the shorelines.  
It’s sad that people do not take care of their own trash.  
Trash along the shoreline.  

8/16 Can get really crowded. Visitor cleans fish at Twin Bridges.  

8/22 

Unlock the bathrooms. 
Fix the boat ramp underneath the water.  
Please give another alternative for people who do not use technology to 
reserve camping spots. 
A lot of trash around the site. 

8/22 Fix boat ramps. 

9/4 

More wooden picnic tables would be nice for larger groups.  
Bank fishing needs more areas to fish without all the extra stuff in the way.  
Could use some more docks for boaters.  
It’s a nice park. 

9/6 Probably the best campgrounds in the state.  

• Twin Bridges 
Upper 
 

*unless noted otherwise 

6/10 Take really good care of the facility.  

7/5 

Nice roads for hiking.  
Nature trail is unsafe for kids.  
Would like the office to sell ice. 
Like the online reservation.  
Does not like fee increases. 
Fee increase could be deciding factor between state parks and Corps parks.  

7/25 Does not like crossing the highway to go to the restroom.  

7/30 Love this area the best. Has great shade and is not crowded.  

8/5 
Do it every year.  
Twin bridges upper does not see much shoreline.  

8/10* Trash. (Interview site: Bernice) 

8/16 
Clean up around the shoreline would be nice.  
Bathrooms are old but clean.  

9/6* Would like more showers. (Interview site: Twin Bridges Lower) 

• Cherokee Main 

5/17 Usually fishes at Hudson Lake.  

5/22 Place is clean, people are nice.  

5/22 Need dump station hook up supply.  

5/22 Need water supply to connect to.  

7/18 Trash cans would be nice!  

7/25 
Dock at Cherokee main. 
Raise speed limit over bridge. 
Less police harassment.  

8/8 
Water connection for the RVs would be nice.  
Bigger signage would be nice.  

• Cherokee 
Lakeside 

5/12 Beautiful place with beautiful people! 

5/30 Prefers sand back. 

6/7 Bathrooms are great! Very taken care of.  

6/27 Reservation locations are not right on website.  

6/27 
Kids are crazy with the bikes.  
Revamping in bathrooms. Showers are great.  
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Interview Site  
Comment 

Date (2020) 
Visitor Interview Comments 

State Park Sites (non-project) 

6/27 
Open up Snowdale!  
Online reservations are confusing with locations.  

6/27 Need 50 Amp service. 

7/5 Thankful it’s here. 

7/5 A problem with accessibility for handicapped people. 

7/18 
Like the accessibility of it.  
People can be a little noisy.  

8/5 “The website sucks”, keep having to put in your information repeatedly.  

8/8 Websites to reserve is trash, it is very misleading.  

• Cherokee 
Riverside 

 

5/12 Enjoyed the scenic qualities and wildlife. 

5/17 

Beautiful space. First time experience was awesome. 
Trash on fishing banks and bridge.  
Would like recycling options.  
Emergency light goes off in camp that makes me concerned.  

5/17 Great spacing from other neighbors. Trees are very scenic.  

5/22 More picnic areas. More play grounds.  

5/23 
Spent 3 hours here morning and evening, bathrooms are never cleaned.  
There is a lot of trash litter. 

5/27 

Was told we could fish in flooded area by camp host, but was asked to leave 
by police. Had to access the shoreline on the non-flooding side (east) to fish. 
Wish Oklahoma would put more money into their state parks since so many 
people use them.  

5/27 
Other side of riverside needs electric!  
Concerned with random people that are not park campers driving though or 
staying in the park.  

5/30 

Need electrics at west side. 
Need more boat access, need boat ramp access when park is closed.  
Need keypad on bathroom.  
Public restroom needed at other sites in area to avoid late night traffic. 

6/5 
When the water is low, I’m frustrated the yellow gate is closed because I can’t 
get to the fishing spots downstream in my boat. 

6/7 Everything is fine.  

6/27 Bathrooms are gross.  

6/28 
Nice shade and green!  
Improve bathrooms and put in showers.  

6/28 Being close to the restrooms. Location is misleading.  

7/5 Really clean. 

7/5 Upset that you can’t camp Lindley’s point anymore.  

7/25 
Make shoreline/fishing spots more accessible for elderly people.  
Level areas to walk on/dock or bridge to cross over towards the dam area.  
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Table 5.5.5-3: Visitor Comments for Public Access Sites (non-Project) 

Interview Site 
Comment 

Date (2020) 
Visitor Interview Comments 

 Public Access Sites (non-project) 

• Connors Bridge 

5/23 
Need trash can to limit trash around site.  
Concerned about the people fishing from the bridge area.  
Place can get really muddy and tends to smell.  

5/30 Floods once or twice if it rains enough. 

7/5 
Trash cans would be nice.  
Cut some tree limbs, but not too much because we like the shade.  
Would like if they would clear the grass near the shore more often.  

8/22 
Sailboat bridge - put some places for people to fishing. 
Clean out brush for access and safer use.  
Mainly find more places for people to fish on the bank.  

• Council Cove 
 

*unless noted otherwise 

5/23 
Trash cans. Lots of trash around the sight.  
Would not trust cars going down to the boat ramp due to eroded roads.  

6/27 Not as crowded as Sycamore. 

8/16 
It is more difficult to launch a boat, but this makes people come here less so it 
is less crowded to fish. 

8/22* Fix boat ramps. (Interview site: Spring River). 

• Riverview Park 

7/18 Site A: complaints about losing tackle because of river debris. 

8/8 Site A: boat ramp needs dock to access boats when muddy. 

7/18 Site B: mow along the shoreline and raise the water level. 

• Spring River 

5/17 Public docks not user friendly. 

6/7 Shimmer horn95 swimming problematic due to current, venomous snakes. 

6/10 
Areas can become trashy due to people not taking care of their own trash.  
Great view of the river. 

8/22 

Would like to see the trash at the locations be improved.  
Put out trash cans and signs to help with the trash issue.  
Boat ramp needs to be widened and fixed below the water.  
Add senior fishing. 

• Willow Park - No comments received. 

• Channel Sites 5/17 It’s an awesome lake! 

 

 

5.5.6 Visitor Usage of the Grand Lake Area (12-month period) 

While most interview questions compiled data for specific activities and recreation sites visited between 

May and September, input regarding visitor usage of the Grand Lake area over a 12-month period was 

also collected during visitor interviews. Figure 5.5.6-1 summarizes the usage data collected from visitors. 

Based on those interviewed, visitors recreated in the Grand Lake all year-round. Based on a calendar 

year, visitor use gradually increased from January to April, more often from April through August, with a 

notable increase in use from April to May and a notable decrease from May to June. 

 

  

 
95  Unable to interpret if this comment is referring to the Spring River recreation site. 
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Figure 5.5.6-1: Grand Lake Area Recreation Site Usage for a 12-Month Period 

 

 

5.6 Recreation Facility Inventory  

An inventory of recreation facilities at each of the 20 sites was completed on September 22 and 23, 2020. 

As discussed in Section 4.3, each facility was assigned a rating according to the following scale: 

• N: Needs Replacement (broken or missing components, or nonfunctional) 

• R: Needs Repair (structural damage or otherwise in obvious disrepair) 

• M: Needs Maintenance (ongoing maintenance issue, primarily cleaning) 

• G: Good Working Condition (functional and well maintained) 

 

5.6.1 FERC-Approved Sites 

Table 5.6.1-1 summarizes each FERC-approved site facility condition assessment and lists the number of 

amenities available at each site. All amenities are assigned a rating of G, unless noted otherwise in a footnote. 

The following sections provide additional information gathered at each site during the assessment. 

 

Table 5.6.1-1: FERC-Approved Site Facility Condition Assessment Summary   

 Grand Lake Area Recreation Site 
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 FERC-Approved  

• Big Hollow 196 - - - - - - 

• Duck Creek 1 - - - - - - 

• Monkey Island 197 - - - - - - 

• Seaplane Base 1 - - - - - - 

• Wolf Creek98 6 1 4 1 6 1 7 

 
96  Big Hollow boat launch ramp/lane rating = M, gravel needs grading. 

97  Monkey Island boat launch ramp/lane rating = M, washed out gravel. 

98  Wolf Creek: each facility type provides barrier-free access. 
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5.6.1.1 Big Hollow 

Big Hollow is located on the east side of Grand Lake in a rural and relatively remote area in Delaware 

County. The site is maintained by GRDA. The one facility at this site is a concrete boat launch ramp with 

a gravel approach. The boat launch ramp was rated G and is in good condition; however, the gravel 

needs grading. There is no parking at the site. There are no signs directing the public to the site or at the 

site. No visitors were observed using Big Hollow during the site surveys or the assessment. This site is 

directly surrounded by private homes and a private boat ramp. 

 

5.6.1.2 Duck Creek  

Duck Creek is located north of the town of Ketchum and is maintained by GRDA. The one facility at the 

site is a boat launch ramp which was rated as G and is in good condition. A note was made that some of 

the boat ramp concrete is broken99, most likely due to the deep channel. The gravel parking lot has 

approximately six double/trailer parking spaces. The parking area was rated G and is in good condition. 

Signage includes one wooden Facility ID sign, one regulation sign regarding deep water, and two 

directional signs along State Highway 85. All but one sign is in good condition. 

 

5.6.1.3 Monkey Island 

Monkey Island is located centrally on Grand Lake and is maintained by GRDA. The one facility at the site 

is a boat launch ramp which was rated as M and needs maintenance. The parking area is asphalt and 

unmarked with approximately 15 double/trailer parking spaces. The parking area was rated as M and 

needs maintenance. There are no signs at or near the site. One golf course sign near the entrance of the 

public access area notes that pedestrian access is prohibited, which may cause confusion as to 

accessing Monkey Island site.  

 

5.6.1.4 Seaplane Base 

Seaplane Base is located on the west side of Grand Lake in a rural and relatively remote area northeast 

of the town of Cleora. The site is maintained by GRDA. The one facility at the site is a concrete boat 

launch ramp with a gravel approach. The boat ramp was rated as G and is in good condition. The parking 

area has a gravel surface with approximately nine unmarked double/trailer parking spaces. The parking 

area was rated as M and needs maintenance. There is no signage at or near the site. 

 

5.6.1.5 Wolf Creek 

Wolf Creek is located on the northeastern portion of Grand Lake in the city of Grove and is maintained by 

the City. Site facilities include six boat launch ramps, one dock/pier, four mooring docks, one pavilion with 

a weighing live tank, six picnic tables, one large restroom facility, and seven trash receptacles. This site 

includes three areas dominated by parking. The north area includes only parking. The south area 

includes parking, restrooms, and camping refuse depository. The area also includes parking sites, barrier-

free ramps and docks, and a swimming area. The restrooms, trash receptacles, and one picnic table are 

also barrier-free. All facilities were rated as G and in good condition.  

 

The extensive parking areas are surfaced with both asphalt and concrete. There are a total of 413 parking 

spaces within the three areas. Most (353) of the parking spaces are double/trailer spaces; there are 51 

standard parking spaces and 17 barrier-free parking spaces (standard and double sized). Signage at the 

site includes one Facility ID sign, six directional signs, and multiple regulation signs. Directional signs are 

also present along the major road outside the facility. 

 

 
99  The boat ramp was re-surfaced by GRDA in late 2020, after the facility assessment was completed on September 22, 2020. 
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5.6.2 State Park Sites 

Table 5.6.2-1 summarizes each state park site facility condition assessment and lists the number of 

amenities available at each site. All amenities are assigned a rating of G, unless noted otherwise in a footnote. 

The following sections provide additional information gathered at each site during the assessment. 

 

Table 5.6.2-1: State Park Site Facility Condition Assessment Summary   

 Grand Lake Area Recreation Site 

Amenity 
(assigned a G rating, unless noted otherwise) 
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 State Park Sites (non-project) 

• Bernice100  2101 1102 - 1 Many 3 5 

• Disney  3 - - - 2 - - 

• Honey Creek  1 1 1 2 Many 3 5 

• Little Blue  - - - - - 5 3 

• Twin Bridges Lower103 2 - 1  1  4 1 2 

• Twin Bridges Upper104 - - - 5 Many 10 5 

• Cherokee Main105  - - - 1 - 1 - 

• Cherokee Lakeside106 1 - - 1 3 1 3 

• Cherokee Riverside107 - - - 1 1 3 4 

 

5.6.2.1 Bernice State Park 

Bernice State Park is part of the OTRD state park system and is maintained by OTRD. The site is 

centrally located on the east side of Grand Lake in the town of Bernice. Facilities include two boat launch 

ramps, one dock, one pavilion, multiple picnic tables, three restrooms, four dumpsters, and one trash can. 

There are also 33 RV campsites and 27 tent campsites, each include electricity and water hookup and 

picnic tables. Additionally, the site includes playground equipment, a nature center, a barrier-free nature 

trail, two wildlife watch towers, and a swimming area. 

 

All parking areas are asphalt paved and include spaces at each campsite, five regular and two barrier-

free parking spaces at the pavilion, 15 spaces at the nature center and trailhead, and regular and barrier-

free parking at restroom locations. Parking near the boat ramp is asphalt paved but spaces are not well 

marked. Parking also occurs on unpaved areas in and around the boat ramps. There are many signs 

including a large Facility ID sign at the park entrance, which is visible from the road; multiple regulation 

signs, including lakeside; and metal interpretive signs at the trailhead and along the trail. All signs were 

rated as G and in good condition. 

 
100  Bernice State Park: restroom provides barrier-free access. 
101  Bernice State Park boat launch rating = G / M, one launch is in good condition, the other needs concrete work.  

102  Bernice State Park dock/pier was not in place at the time of the survey and therefore the condition could not be rated. 
103  Twin Bridges State Park Lower: mooring dock, pavilion, and restroom provide barrier-free access. 
104  Twin Bridges State Park Upper: pavilion provides barrier-free access. 
105  Cherokee State Park, Main: pavilion provides barrier-free access. 
106  Cherokee State Park, Lakeside: pavilion and restroom provide barrier-free access. 
107  Cherokee State Park, Riverside: pavilion, restroom, and trash receptacles provide barrier-free access. 
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5.6.2.2 Disney State Park 

Disney State Park is part of the OTRD state park system and is maintained by OTRD. The small site is 

located on the southern end of Grand Lake, is divided by State Highway 28, and is adjacent to one of the 

Pensacola spillways. All facilities are located on the north side of the highway and include three boat 

launch lanes, two picnic tables, and four primitive campsites with picnic tables and grills. No facilities are 

located on the south side. The parking area is asphalt paved and parking spaces are not defined. The site 

includes a roadside Facility ID sign, regulation signs, and one interpretive sign (south side of highway). 

Facilities, parking, and signage are all rated as G and in good condition. 

 

5.6.2.3 Honey Creek State Park 

Honey Creek State Park is part of the OTRD state park system and is maintained by OTRD. The site is 

centrally located on the east side of Grand Lake in the city of Grove. This site has high usage and many 

facilities that include one boat launch ramp, one dock, one mooring dock, two pavilions, three restroom 

facilities (one with showers), and five trash receptacles. There are 39 RV campsites, each include 

electricity and water hookup and picnic tables. There are multiple primitive tent campsites and day use 

picnic tables. The park also has a swimming pool, playground, visitor center/office/gift shop, fishing pier, 

and fish cleaning station. The boat ramp has broken concrete in some areas but is usable. All the facilities 

were rated as G and in good condition. 

 

Parking areas are all asphalt paved. The parking area designated for boats is not well marked and has 

approximately eight to ten double/trailer parking spaces. There are also marked regular and barrier-free 

parking spaces at the restroom facilities and pool. The site includes regulation signs, as well as 

directional signs on the State Park Road leading to the site. Parking and signage were rated as G and in 

good condition. 

 

5.6.2.4 Little Blue State Park 

Little Blue State Park is part of the OTRD state park system and is maintained by OTRD. The site is 

located south of the town of Tijuana on the channel below a spillway. This site has high usage and 

minimal facilities that include five restrooms (four portable and one latrine) and three trash receptacles. 

There are 18 primitive campsites, each with a picnic table, grill, and fire ring but no designated parking. 

The only marked and maintained parking area is located along the western end of a paved loop road. 

This area is asphalt paved and includes five standard parking spaces. Most parking at the site occurs on 

unpaved areas along the loop road and to the west of the loop closer to the river channel. Swimming is a 

popular activity at the site but there is no designated swimming area(s). The site includes one Facility ID 

sign at the park entrance and some interpretive/regulation signs along Summer Creek. All the facilities, 

parking, and signage were rated as G and in good condition. 

 

5.6.2.5 Twin Bridges Lower State Park 

Twin Bridges Lower State Park is part of the OTRD state park system and is maintained by OTRD. The 

lower portion has lake access and is located on the north end of Grand Lake at the convergence of the 

Neosho and Spring Rivers. Facilities include two boat launch ramps, one mooring dock, one pavilion, four 

picnic tables, one restroom, and two trash receptacles. There are also 16 camping sites with electric and 

water hook ups, grills, and picnic tables, as well as one fish cleaning station. All facilities were rated as G 

and in good condition.  
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The parking area and roads were paved with asphalt and in good condition. There are multiple parking 

spaces associated with each camping spot and 36 marked, double parking spaces near the boat ramps. 

Approximately 25 single parking spaces are available near the park entrance and five single spaces 

associated with a pavilion. Parking is also available in a gravel lot on the east side of the site along the 

water. Signage at the site includes a Facility ID sign that is visible from the road and multiple regulation 

signs regarding fishing. 

 

5.6.2.6 Twin Bridges Upper State Park 

Twin Bridges Upper State Park is part of the OTRD state park system and is maintained by OTRD. The 

upper portion does not have lake access and is divided into east and west areas by State Highway 137. 

Facilities include five pavilions, numerous picnic tables, ten restrooms, and at least five trash receptacles. 

There are also 18 tent camping sites with picnic tables, five cabins, multiple playgrounds, one volleyball 

court, one basketball court, a nature center/office building and 35 RV campsites with electricity, water, 

and picnic tables. All facilities were rated as G and in good condition.  

 

Most parking is associated with campsite, restroom, and pavilion locations; they are asphalt paved. There 

are approximately 72 single parking spaces and five barrier-free parking spaces. The site includes Facility 

ID, directional, regulations, and interpretive signs. The interpretive signs are located at the nature center. 

The signs are constructed of a combination of wood and metal. Parking areas and signs were rated as G 

and in good condition. 

 

5.6.2.7 Cherokee State Park, Main 

Cherokee State Park, Main is part of the OTRD state park system and is maintained by OTRD. The site is 

located on the southern end of Grand Lake (no lake access) on the east side of the town of Disney and is 

adjacent to one of the Pensacola spillways. Facilities include one pavilion and one restroom facility with 

showers. Ten campsites are available, each with a picnic table and grill; four have electricity hookup. A 

gravel parking area near the pavilion is unmarked. The site includes one roadside Facility ID sign and a few 

regulation signs. Facilities, parking, and signage are all rated as G and in good condition. 

 

5.6.2.8 Cherokee Lakeside State Park 

Cherokee Lakeside State Park is part of the OTRD state park system and is maintained by OTRD. The 

site is located on the southern end of Grand Lake on the west side of the town of Disney. It is immediately 

above the Pensacola Dam and spillway. Facilities include one boat launch ramp, one pavilion, three 

picnic tables with grills in the designated day use swimming area, one restroom with showers, and three 

trash receptacles. There is also a playground, as well as ten RV campsites, which each include electricity 

and water hookup and a picnic table with a grill. All the facilities were rated as G and in good condition. 

 

Approximately 20 unmarked, double parking spaces are available for boaters on an asphalt paved lot. 

More unorganized parking occurs along the road and the edge of the swimming area. The pavilion also 

has an asphalt paved, unmarked parking area. The site includes a roadside Facility ID sign, regulation 

sign, and directional signs. Parking and signage are all rated as G and in good condition. 

 

5.6.2.9 Cherokee Riverside State Park 

Cherokee Riverside State Park is part of the OTRD state park system and is maintained by OTRD. The 

site is directly below the Pensacola Dam and spillway and is divided by the Grand River. The site includes 

an area on the west side of the river and another on the east side. 
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West Side 

The west side provides river access and facilities include one pavilion, two restrooms (latrine), and two trash 

receptacles. There are 18 primitive campsites, each with a picnic table, grill, and fire ring. Water is available 

on-site. The facilities are all rated as G and in good condition. Parking includes a small asphalt paved area, 

unorganized parking along the paved loop through the site, and in unpaved areas among trees. The loop 

and parking was rated as R and needs repair. The site includes a wooden, roadside Facility ID sign, multiple 

regulation signs, some directional signs, and an invasive species sign. The signs were rated as G and in 

good condition except for one of the regulation signs, the paddle fish sign, which needs replacement. 

 

East Side 

The east side does not provide river access and facilities include one picnic table, one restroom (with 

shower), and two trash receptacles. There are 12 RV campsites with electricity and water hookup, picnic 

table, grill, and fire ring. All facilities were rated as G and in good condition. The site is asphalt paved and 

includes parking at each of the 12 campsites, as well as five parking spaces at the restroom, two of which 

are barrier-free. The parking area was rated as G and is in good condition. Three campsites were closed 

due to an eroding bank and related safety hazards. The site includes wooden and aluminum directional 

roadside signs and multiple regulation signs. The signs were rated as G and in good condition. 

 

5.6.3 Public Access Sites 

Table 5.6.3-1 summarizes each public access site facility condition assessment and lists the number of 

amenities available at each site. All amenities are assigned a rating of G, unless noted otherwise in a footnote. 

The following sections provide additional information gathered at each site during the assessment. 

 

Table 5.6.3-1: Public Access Site Facility Condition Assessment Summary   

 Grand Lake Area Recreation Site 

Amenity 
(assigned a G rating, unless noted otherwise) 
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 Public Access Sites (non-project) 

• Connors Bridge108 2 1 - - - - - 

• Council Cove 1109 - - - 2110 - - 

• Riverview Park A111 1 - - 2 7 3 2 

• Riverview Park B112 1 - - - 1 - 1 

• Spring River 1 - - - - - - 

• Willow Park 1 - 1 -    

• Channel Sites - - - - - - - 

 

 

 
108  Connors Bridge: boat launch ramp/lane provides barrier-free access. 
109  Council Cove boat launch ramp/lane rating = R, rutted gravel. 
110  Council Cove picnic table rating = N, the east table should be replaced and the west table should be relocated. 
111  Riverview Park A: pavilion and restroom provide barrier-free access. 
112  Riverview Park B: boat launch ramp/lane provides barrier-free access. 
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5.6.3.1 Connors Bridge 

Connors Bridge is located northeast of the town of Fairland on the Neosho River and is maintained by 

GRDA. Facilities include two parallel boat launch ramps and one barrier-free embarkation pier. All 

facilities were rated as G and in good condition. The parking area is asphalt paved and provides 13 

marked parking spaces, which include five standard and eight double spaces. The site includes four 

metal regulation signs: two near the riverbank regarding paddlefish rules, one regarding no vehicular 

access to the southwest side of the parking area, and one on the east side of the site marking a Wildlife 

Management Area boundary. Parking and signs were rated as G and in good condition.  

 

5.6.3.2 Council Cove 

Council Cove is located at the north end of Grand Lake, south of the town of Wyandotte. The site is 

maintained by Ottawa County. Facilities are minimal and include a user-developed informal boat launch 

ramp with a gravel surface and two picnic tables. The user-developed boat ramp surface was rated as R 

and was in a state of disrepair. The two picnic tables were rated as N and need to be replaced. The 

parking area surface is gravel and has approximately ten, unmarked standard spaces. The parking area 

was rated as M and needs maintenance. There are no trash receptacles at the site and trash and litter 

were present. There are no signs present at the site or along the roadway for the public boat ramp. 

 

5.6.3.3 Riverview Park 

Riverview Park is located on the southeast side of the city of Miami and is maintained by the City. It spans 

both sides of the Neosho River, south of the highway bridge over the river. For surveying purposes, the site 

was assessed based on which side of the river it is located. Site A is on the east and Site B is on the west.  

 

Site A 

Facilities include one boat launch ramp (not barrier-free), two pavilions, seven picnic tables, three 

restrooms, and two trash receptacles. The site also includes playground equipment, a disc golf course, 

and five baseball fields. All the facilities were rated as G and in good condition.  

 

Parking areas are asphalt paved and no parking spaces are barrier-free defined. The east pavilion 

provides approximately 30 unmarked parking spaces. The central pavilion provides approximately 27 

unmarked parking spaces. One baseball field provides 43 marked parking spaces, the remaining four 

fields provide no organized parking. The boat ramp parking area is paved but unmarked. These parking 

areas were rated as G and in good condition. A parking area along the river and near the low water dam 

is paved and was rated as R because it needs repair. Site A includes one monument-type Facility ID sign 

near the park entrance, which is visible from the road, and several regulation signs that are area-specific. 

The signs were rated as G and in good condition.  

 

Site B 

Facilities include one boat launch ramp (barrier-free, elevated pier for embarkation), one picnic table, and 

one trash receptacle. The boat launch ramp and picnic table were rated as G and were in good condition. 

The trash receptacle was rated as M and needs maintenance. The county fairgrounds are adjacent to the 

site with restrooms within walking distance from Site B.  

 

The parking area is asphalt paved and has approximately 21 unmarked spaces that include one space 

that is barrier-free parking, approximately 15 double/trailer spaces, and up to five additional spaces. The 

site includes regulation signage. Parking and signs were rated as G and in good condition. 
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5.6.3.4 Spring River 

Spring River is located north of Grand Lake along the Spring River and is maintained by Ottawa County. 

The one facility at the site is a boat launch ramp and is not barrier-free. This facility was rated as G and is 

in good condition. There is no directional signage on the roads approaching the site, nor any signage at 

the site. The road leading into the site and the western portion of the site are paved and in good condition. 

 

5.6.3.5 Willow Park 

Willow Park is a small site located on the southeast portion of Grand Lake in the town of Ketchum and is 

maintained by the Town. Facilities include one paved boat launch ramp and one mooring dock. The facilities 

were rated as G and in good condition. The site includes a gravel parking area with approximately 15 

unmarked parking spaces. The parking area was rated as G and in good condition. There are no signs at 

the site.  

 

5.6.3.6 Channel Sites 

Multiple sites below the dam and along channels are accessible mainly to off-road and four-wheel drive 

vehicles. There are no facilities in this area. Water access provides opportunities for fishing and ATV 

recreation. It is not possible to launch a boat in this area. Primary roads leading into these channel areas 

are well-maintained gravel roads that quickly change to unimproved roads and trails. Regulatory signs 

regarding high water hazards and access in the channels are present along the roads. 

 

5.7 FERC-Approved Recreation Site Condition Assessments 

Both a recreation facility inventory and site condition assessment were completed at each of the five 

FERC-approved recreation sites on either September 22 or 23, 2020. A summary of the recreation facility 

inventory is provided in Section 5.6.1. The paragraphs below summarize each site condition assessment 

and any subsequent recommendations. The photos provided in the paragraphs below, as well as 

additional site-specific photos, are also included in Appendix B. 

 

5.7.1 Big Hollow 

Big Hollow is a rarely-used narrow boat launch site located along the middle of a peninsula with 

residential homes on each side (photo below, left). The launch has a hard-surface approach and is 

relatively steep (photo below, right). No property is available for parking. 
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5.7.2 Duck Creek Public Access 

Duck Creek is a primitive boat launch site with a gravel parking area and hard-surface launch. The boat 

launch was resurfaced in late 2020. The current sign does not meet Part 8 recreation sign standards and 

the steep drop-off sign needs repairs. 

 

A member of the public contacted GRDA through social media to request a barrier-free dock be added at 

this site. However, the gravel surface and steep drop into the channel do not make this site amenable to 

barrier-free facilities. 

 

5.7.3 Monkey Island 

Monkey Island is a boat launch site located on a shoreline buffer waterward of a residential area. The site 

is accessed through a housing development and the access road is very narrow. The asphalt road is in 

poor condition and the concrete ramp needs to be cleaned of loose gravel.  

 

No Part 8 recreation sign was identified at the site and directional signage to the site was lacking. A 

private property owner installed a sign next to the fence (photo below, left). The fence separates private 

property on the left, which includes a concrete sidewalk, from public property on the right, which includes 

the asphalt road (photo below, right). The public may interpret this sign to mean the boat launch is on 

private property and not open to the public.  
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5.7.4 Seaplane Base 

Seaplane Base is a boat launch site with a gravel access road that leads to a gravel parking area. The boat 

launch was resurfaced in late 2020. No part 8 sign was identified and the gravel parking area needed to be 

graded. Visitor interview responses on May 17 and 30, 2020 indicate a moderate problem with launching or 

taking out a boat and accessing the shoreline, but no similar comments were subsequently provided. 

 

 

5.7.5 Wolf Creek 

Wolf Creek is a boat launch site that has been recently updated and is designed to handle recreation needs 

for fishing tournaments. The site is a well-designed and maintained facility. No Part 8 sign was identified.  

 

 

 

Visitor interview responses on May 30, 2020 and June 7, 2020 indicate a moderate problem with safely 

swimming and the scenic quality of the shoreline during high water events, and a large problem with 

launching or taking out a boat (docks are flooded), safely boating, and shoreline fishing (would like more 

fishing spots) during high water events. One of these two visitors indicated a moderate problem with 
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accessing the shoreline, while the other indicated this is a large problem during high water events. Both 

visitors indicated when water is higher than normal, it is an issue at this site. A visitor interview response 

on July 7 indicated the site does not include a public sandy beach like other locations do. Currently the 

main activity at this recreation site is boat launching. 

 

5.8 Boat Launch Elevation Data 

Boat launch elevations were photo-documented at all recreation sites with a boat launch. Photos showing 

high water and low water elevations at these sites are provided in Appendix F. Twin Bridges Upper State 

Park, Little Blue State Park, Cherokee Main State Park, and channel sites do not have a boat launch. 

 

The top of the reservoir conservation pool is 745.00 feet above the Pensacola Datum (PD). Over the 

course of the survey dates, Grand Lake elevation fluctuated between 742.20 and 748.29 feet above PD. 

Table 5.8-1 lists all survey dates and the corresponding reservoir elevation acquired from USACE 

(USACE, n.d.). The highest reservoir elevation was recorded on May 30, 2020 and the lowest on 

September 26, 2020 (last survey day), both are bolded in Table 5.8-1. Minor inundation of the sites 

occurred at various sites on May 27 and May 30, 2020.  

 

GRDA assessed boat launch elevations to evaluate the reservoir surface elevation range at which the 

boat ramps are accessible. At the lowest recorded water elevation during the survey of 742.2 feet PD all 

boat launches appeared to be accessible. At the highest and second highest recorded water elevations 

during the survey of 748.29 or 747.83 feet PD nine of the sixteen boat launch sites are accessible.  

 

Table 5.8-1: Survey Day and Corresponding Reservoir Elevation 

Month Day of Week Date (2020) Reservoir Elevation (PD) 

May 

Tuesday May 12 745.02 

Sunday May 17 747.43 

Friday May 22 745.34 

Saturday May 23 745.73 

Wednesday May 27 747.83 

Saturday May 30 748.29 

June 

Friday June 5 745.16 

Sunday June 7 744.91 

Wednesday June 10 744.60 

Thursday June 18 744.07 

Saturday June 27 743.97 

Sunday June 28 744.02 

July 

Thursday July 2 744.07 

Sunday July 5 744.07 

Tuesday July 7 744.01 

Saturday July 18 743.95 

Saturday July 25 744.05 

Thursday July 30 744.01 
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Month Day of Week Date (2020) Reservoir Elevation (PD) 

August 

Wednesday August 5 743.60 

Saturday August 8 743.50 

Monday August 10 743.29 

Sunday August 16 743.01 

Saturday August 22 742.96 

Thursday August 27 743.06 

September 

Friday September 4 743.07 

Sunday September 6 743.00 

Sunday September 13 743.01 

Tuesday September 15 742.95 

Tuesday September 22 742.55 

Saturday September 26 742.20 
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APPENDIX A: Downstream Channel Map  





Pensacola Hydroelectric Project  Recreation Facilities Inventory and Use Study 
FERC No. 1494  Grand River Dam Authority 
 

115567590v1  

 

APPENDIX B: Representative Site Photos  



 

FERC-Approved Sites 

  



Big Hollow Public Access Site Representative Photos 
 
  

1 
 

  

1. Big Hollow – May 12, 2020. View northwest of boat 
ramp access. 

2. Big Hollow – May 30, 2020. View northwest of flooded 
boat ramp access. 

  

3. Big Hollow – September 6, 2020. View northwest of boat 
ramp. 

4. Big Hollow – September 6, 2020. View southwest of 
adjacent property. 



Duck Creek Public Access Area Representative Site Photos 
 
  

1 
 

  

1. Duck Creek - May 23, 2020. View south of parking area 
and boat ramp. 

2. Duck Creek - June 7, 2020. View south of boat ramp. 

  

3. Duck Creek – August 8, 2020. View southeast of parking 
area. 

4. Duck Creek – September 26, 2020. View north of 
parking area. 



Duck Creek Public Access Area Representative Site Photos 

2 
 

 

 

5. Duck Creek – May 17, 2020. View south of flooding. 

 



Monkey Island Public Access Representative Photos 
 
  

1 
 

  

1. Monkey Island – May 23, 2020. View west of parking 
area toward ramp. 

2. Monkey Island – May 30, 2020. View east of parking 
area. 

 
 

3. Monkey Island – September 6, 2020. View south of boat 
ramp. 

4. Monkey Island – September 2020. Signage near 
entrance of site. 



Seaplane Base Public Access Site Representative Photos 
 
  

1 
 

  

1. Seaplane Base – June 5, 2020. View east of boat ramp. 2. Seaplane Base – June 10, 2020. View east of boat ramp. 

  

3. Seaplane Base – July 2, 2020. View southeast of parking 
area. 

4. Seaplane Base – September 6, 2020. View east of boat 
ramp. 



Wolf Creek Public Access Site Representative Photos 
 
  

1 
 

  

1. Wolf Creek – May 12, 2020. View south of park signage. 2. Wolf Creek – May 12, 2020. View north of mini pavilion. 

  

3. Wolf Creek – May 12, 2020. View north of bathroom 
facility with RV dump site on right side. 

4. Wolf Creek – May 23, 2020. View southeast of boat 
ramps.  



Wolf Creek Public Access Site Representative Photos 

2 
 

5. Wolf Creek – May 23, 2020. View south of mini pavilion 
from dock. 

6. Wolf Creek – May 30, 2020. View northwest of north 
parking lot from picnic table area. 

  

7. Wolf Creek – June 7, 2020. View north of docks from 
boat ramps. 

8. Wolf Creek – September 4, 2020. View northeast of 
boat ramps. 



Wolf Creek Public Access Site Representative Photos 
 

 

3 
 

  

9. Wolf Creek – September 4, 2020. View northeast of boat 
ramps. 

10. Wolf Creek – September 4, 2020. View northeast of 
boat ramps. 

  

11. Wolf Creek – September 6, 2020. View southwest from 
dock toward east parking lot. 

12. Wolf Creek – September 13, 2020. View east of south 
parking area and restroom facility. 



 

State Park Sites (non-project) 
  



Bernice State Park Representative Site Photos 
 
  

1 
 

  

1. Bernice State Park – May 12, 2020. View west of east 
end of Nature Center. 

2. Bernice State Park – May 23, 2020. View east of 
campsites from boat ramp parking area. 

 

 

3. Bernice State Park – June 5, 2020. View northeast of 
campsites from west end of park near entrance. 

4. Bernice State Park – June 7, 2020. View south of boat 
ramp from unpaved portion of boat ramp parking area. 



Bernice State Park Representative Site Photos 
 

2 
 

  

5. Bernice State Park – July 2, 2020. View southeast of RV 
campsites. 

6. Bernice State Park – July 25, 2020. View east of tent 
campsites. 

  

7. Bernice State Park – August 8, 2020. View northeast of 
boat ramp parking area. 

8. Bernice State Park – September 6, 2020. View 
southwest of boat ramp 



Bernice State Park Representative Site Photos 
 

 

3 
 

  

9. Bernice State Park – June 2020. Coyote on display at 
nature center. 

10. Bernice State Park – June 2020. Opal the opossum at 
nature center 



Disney State Park Representative Site Photos 
 
  

1 
 

  

1. Disney State Park – View east of facility signage. 
2. Disney State Park – May 12, 2020. View east of area on 
south side of State Highway 28. 

  

3. Disney State Park – May 12, 2020. View northeast of 
parking and day use area on north side of State Highway 
28. 

4. Disney State Park – July 5, 2020. View south of parking 
area on north side of State Highway 28 
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Disney State Park Representative Site Photos 
 

2 
 

 

5. Disney State Park – September 26, 2020. View north of 
boat ramp. 
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Honey Creek State Park Site Representative Photos 
 
  

1 
 

  

1. Honey Creek State Park – May 12, 2020. View northwest 
of office and gift shop. 

2. Honey Creek State Park – May 12, 2020. View west of 
pavilion. 

  

3. Honey Creek State Park – May 12, 2020. View south of 
restroom facility in boat trailer parking/camping area. 

4. Honey Creek State Park – May 12, 2020. View 
southeast of swimming pool facility. 



Honey Creek State Park Site Representative Photos 
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5. Honey Creek State Park – May 12, 2020. View northwest 
of restroom/shower facility. 

6. Honey Creek State Park – May 12, 2020. View north of 
pavilion near shower facility and camp sites. 

  

7. Honey Creek State Park – May 12, 2020. View south of 
playground equipment near swimming pool. 

8. Honey Creek State Park – May 23, 2020. View 
southwest of boat trailer parking area and campsites. 
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9. Honey Creek State Park – August 8, 2020. View 
northeast of RV campsites at west end of park. 

10. Honey Creek State Park – June 7, 2020. View north of 
fishing dock and fish cleaning station at north end of boat 
trailer parking area. 

  

11. Honey Creek State Park – September 13, 2020. View 
north of boat trailer parking area and campsites. 

12. Honey Creek State Park – May 30, 2020. View south of 
boat ramp. 



Little Blue State Park Representative Site Photos 
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1. Little Blue State Park – View northeast of facility sign. 
2. Little Blue State Park – June 18, 2020. View north of 
Summerfield Creek on north side of park. 

  

3. Little Blue State Park – July 5, 2020. View northeast of 
campsites, trash receptacle. 

4. Little Blue State Park – July 25, 2020. View northwest of 
campsites and unorganized parking. 
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2 
 

  

5. Little Blue State Park – July 25, 2020. View west of 
swimming at confluence of Summerfield Creek and main 
channel from spillway. 

6. Little Blue State Park – August 16, 2020. View west of 
swimming area. 

 

 

7. Little Blue State Park – August 16, 2020. View north of 
sign. 

8. Little Blue State Park – View west of regulation sign. 



Little Blue State Park Representative Site Photos 
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9.  Little Blue State Park – May 23, 2020. View west of 
swimming during water release from spillway. 

10. Little Blue State Park – September 6, 2020. View 
northwest of ATVs on rock. 

  



Twin Bridges State Park, Lower, Representative Site Photos 
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1. Twin Bridges State Park, Lower – May 22, 2020. View 
northeast of camping sites from boat ramps. 

2. Twin Bridges State Park, Lower – August 5, 2020. View 
southeast of boat trailer parking area. 

  

3. Twin Bridges State Park, Lower – August 8, 2020. View 
south of camping and boat access area. 

4. Twin Bridges State Park, Lower – September 6, 2020. 
View southwest from boat ramps. 



Twin Bridges State Park, Lower, Representative Site Photos 
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5. Twin Bridges Lower – May 17, 2020. Facility signage. 



Twin Bridges State Park, Upper Representative Site Photos 
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1. Twin Bridges State Park, Upper – June 5, 2020. View 
northeast of RV camping area on east side of SH137. 

2.Twin Bridges State Park, Upper – June 10, 2020. View 
southwest of tent camping area on west side of SH137. 

  

3. Twin Bridges State Park, Upper – August 8, 2020. View 
west of RV camping area on west side of SH137. 

4. Twin Bridges State Park, Upper – September 6, 2020. 
View north of RV camping area on east side of SH137.  



Twin Bridges State Park, Upper Representative Site Photos 
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5. Twin Bridges State Park, Upper – May 2020. 
Administrative offices and Nature Center 

6. Twin Bridges State Park, Upper – May 2020. 
Interpretive signage at building. 

  

7. Twin Bridges State Park, Upper – May 2020. 
Interpretive signage at building. 

8. Twin Bridges State Park, Upper – May 2020. 
Interpretive signage at building. 



Twin Bridges State Park, Upper Representative Site Photos 
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9. Twin Bridges State Park – View southwest of facility 
signage. 



Cherokee State Park, Main Representative Site Photos 
 
  

1 
 

  

1. Cherokee State Park, Main – May 30, 2020. View west of 
pavilion.  

2. Cherokee State Park, Main – June 18, 2020. View west 
of primitive campsites and bathroom facility. 

  

3. Cherokee State Park, Main – August 8, 2020. View north 
of RV campsites. 

4. Cherokee State Park, Main – May 12, 2020. View north 
from State Highway 28 of facility sign and campsites.  



Cherokee State Park, Lakeside Representative Site Photos 
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1. Cherokee State Park, Lakeside – May 12, 2020. View 
north of restroom/shower facility.  

2. Cherokee State Park, Lakeside – May 23, 2020. View 
north day use picnic area, campsites and boat trailer 
parking area. 

  

3. Cherokee State Park, Lakeside – July 18, 2020. View 
southwest of swimming beach. 

4. Cherokee State Park, Lakeside – September 4, 2020. 
View east from parking area of RV campsites.  



Cherokee State Park, Lakeside Representative Site Photos 
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5. Cherokee State Park, Lakeside – Facility signage 

 



Cherokee State Park, Riverside (East and West) Representative Site Photos 
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1. Cherokee State Park, Riverside (west) – May 12, 2020. 
View north of campsites.  

2. Cherokee State Park, Riverside (west) – May 12, 2020. 
View south from parking area of restroom. 

  

3. Cherokee State Park, Riverside (west) – May 12, 2020. 
View northeast of pavilion. 

4. Cherokee State Park, Riverside (west) – June 27, 2020. 
View north of parking and riverbank.  



Cherokee State Park, Riverside (East and West) Representative Site Photos 
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5. Cherokee State Park, Lakeside (east) – May 27, 2020. 
View northeast of restroom facility. 

6. Cherokee State Park, Lakeside (east) – May 27, 2020. 
View southeast of campsites.  

  

7. Cherokee State Park, Lakeside (east) – June 18, 2020. 
View northwest of RV campsites. 

8. Cherokee State Park, Riverside. Facility ID signage 



 

Public Access Sites and Channel Sites (non-project)
  



Connors Bridge Public Access Representative Site Photos 
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1. Connors Bridge – May 17, 2020. View north of partially 
flooded parking lot. 

2. Connors Bridge – May 23, 2020. View southeast of 
parking area.  

  

3. Connors Bridge – May 23, 2020. View west of parking 
area and ramp. 

4. Connors Bridge – September 4, 2020. View southeast of 
parking area from boat ramp. 



Connors Bridge Public Access Representative Site Photos 
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5. Connors Bridge – View east of signage. 6. Connors Bridge – View south of signage. 



Council Cove Public Access Representative Site Photos 
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1. Council Cove – May 22, 2020. View east of boat ramp 
access. Parking area above and to left. 

2. Council Cove – June 27, 2020. View west of boat ramp.  

  

3. Council Cove – July 30, 2020. View north of parking area 
and State Highway 10. 

4. Council Cove – September 4, 2020. View west of boat 
ramp. 



Council Cove Public Access Representative Site Photos 
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5. Council Cove – picnic table in need of replacement 6. Council Cove – picnic table in need of replacement 

  



Riverview Park, Site A, Representative Site Photos 
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1. Riverview Park Site A – May 17, 2020. View south from 
park entrance. Park closed due to flooding of Neosho River. 

2. Riverview Park Site A – May 22, 2020. View west of 
parking area from top of boat ramp. Mud due to flooding. 

 
 

3. Riverview Park Site A – June 5, 2020. View southeast 
from parking area. 

4. Riverview Park Site A – August 8, 2020. View west from 
parking area near boat ramp. 



Riverview Park, Site B, Representative Site Photos 
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1. Riverview Park Site B – July 5, 2020. View east of boat 
ramp from parking area. 

2. Riverview Park Site B – July 5, 2020. View northwest of 
parking area. 

  

3. Riverview Park Site B – August 22, 2020. View south 
from parking area. 

4. Riverview Park Site B – September 6, 2020. View 
northwest of parking area. 



Spring River Access Representative Site Photos 
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1. Spring River – May 17, 2020. View SW from parking area. 
2.Spring River – May 23, 2020. View west of Spring River. 
Site had minor flooding. 

  

3. Spring River – July 5, 2020. View northwest from parking 
area. 

4.Spring River - August 22, 2020. View west of Spring 
River. 



Willow Park Representative Site Photos 
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1. Willow Park – May 30, 2020. View north of boat ramp 
and mooring dock. 

2. Willow Park – June 5, 2020. View northwest of boat 
docks from parking area. 

  

3. Willow Park – August 10, 2020. View west of parking 
area. 

4. Willow Park – September 13, 2020. View north of 
parking area with ramp and mooring dock to left. 



Willow Park Representative Site Photos 
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5.  Willow Park – View west of signage. 

 



Channel Sites below Pensacola Dam and Spillways Representative Photos 
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1. Channel Site – June 18, 2020. View southeast of area 
below Pensacola dam spillway. 

2. Channel Site – July 5, 2020. Area south of golf course. 

  

3. Channel site – August 16, 2020. Area southeast of golf 
course. 

4. Channel Site – August 10, 2020. View north of 
Pensacola dam spillway. 



Channel Sites below Pensacola Dam and Spillways Representative Photos 
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5. Channel Site – September 6, 2020. View west from south 
end of Beach Road 

6. Channel Site – September 6, 2020. View south of Beach 
Road. 

 

 

7. Channel Site – September 6, 2020. View southwest of 
river from Beach Road area. 
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APPENDIX C: Recreation Observation Forms  
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APPENDIX D: Interview Question Results Spreadsheet   



 

Spreadsheet not included in PDF 
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e-filed in Spreadsheet Format as Appendix 8 in Accession # 20220930-5107 
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APPENDIX E: Facility Assessment Forms  



 

Page 1 of 1 

 

RECREATION FACILITY INVENTORY AND CONDITION ASSESSMENT 

Pensacola Hydroelectric Project (FERC No. 1494) 

 

Location:   

Date:    Surveyor:   

Photo Number(s):       

 

Type of Amenity  #  ADA  Condition Notes 

Boat Launch Ramp/Lane      N  /  R  /  M  /  G 

Dock/Pier      N  /  R  /  M  /  G 
 

Mooring Dock      N  /  R  /  M  /  G 
 

Pavilion      N  /  R  /  M  /  G 
 

Picnic Table      N  /  R  /  M  /  G 
 

Restroom      N  /  R  /  M  /  G 
 

Trash Receptacles      N  /  R  /  M  /  G 
 

Other       N  /  R  /  M  /  G 
 

 

PARKING  Total Spaces: _____   Standard: _____   ADA: _____   Double (trailer): _____   Other: _____    Condition

Surface Type:     Asphalt        Concrete           Gravel           Other:___________ N  /  R  /  M  /  G

Signs  #  Size  Material Condition Comments

FERC Project    wood  /  metal  /  other N  /  R  /  M  /  G

Facility ID    wood  /  metal  /  other N  /  R  /  M  /  G

Regulations    wood  /  metal  /  other N  /  R  /  M  /  G

Directional    wood  /  metal  /  other N  /  R  /  M  /  G

Interpretive    wood  /  metal  /  other N  /  R  /  M  /  G

N ‐ Needs replacement (broken or missing components, or non‐functional) 
R ‐ Needs repair (structural damage or otherwise in obvious disrepair) 
M ‐ Needs maintenance (ongoing maintenance issue, primarily cleaning) 
G ‐ Good condition (functional and well‐maintained) 
If a facility is given a rating of “N”, “R”, or “M”, provide specific details. 

 

ADDITIONAL COMMENTS/NOTES: 
Note the age of the facilities (if known) as well as any signs of overuse. 

 

 

20180924-5030 FERC PDF (Unofficial) 9/24/2018 9:33:00 AM



 

FERC-Approved Sites 

  













 

State Park Sites (non-project) 
  























 

Public Access Sites and Channel Sites (non-project)
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APPENDIX F: Water Level Photos 



Water Level Photos 
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1. Spring River Public Access - May 27, 2020; view west. 
High water recorded on May 30, 2020 at 748.29 feet but no 
photo due to site flooding. 

2. Spring River Public Access - September 26, 2020; view 
west. Low water level recorded at 742.2 feet.  

  

3. Riverview Park Site A – May 22, 2020; view west. High 
water recorded on May 30, 2020 at 748.29 feet. No photo 
due to site flooding. 

4. Riverview Park Site A – September 26, 2020; view west. 
Low water level recorded at 742.2 feet. 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

  

  



Water Level Photos 
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5. Riverview Park Site B – September 26, 2020; view east. 
Low water level recorded at 742.2 feet.  (no high water 
mark photo from May available) 

 

  

6. Twin Bridges State Park (lower) – May 30, 2020; view 
west. Site flooded. High water level recorded at 748.29 
feet. 

7. Twin Bridges State Park (lower) – September 26, 2020; 
view west. Low water level recorded at 742.2 feet. 

 

  



Water Level Photos 
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8. Connors Bridge Public Access – May 27, 2020; view 
south. High water level recorded on May 30, 2020 at 
748.29 feet, but site was flooded/inaccessible on that date. 

9. Connors Bridge Public Access – September 26, 2020; 
view south. Low water level recorded at 742.2 feet. 

 

 

10. Council Cove Public Access – May 30, 2020; view west. 
High water level recorded at 748.29 feet. 

11. Council Cove Public Access – September 26, 2020; 
view west. Low water level recorded at 742.2 feet. 

 

  



Water Level Photos 
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12. Wolf Creek – May 30, 2020; view northeast. High water 
level recorded at 748.29 feet. 

13. Wolf Creek – May 30, 2020; view northeast. High 
water level recorded at 748.29 feet. 

  

14. Wolf Creek – May 30, 2020; view northeast. High water 
level recorded at 748.29 feet. 

15. Wolf Creek – May 30, 2020; view northeast. High 
water level recorded at 748.29 feet. 

 

  



Water Level Photos 
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16. Wolf Creek – May 30, 2020; view northeast. Site 
flooding. High water level recorded at 748.29 feet. 

17. Wolf Creek – May 27, 2020; view southeast. Water 
level recorded at 747.83 feet. 

  

18. Wolf Creek – September 26, 2020; view northeast. Low 
water level recorded at 742.2 feet. 

19. Wolf Creek – September 26, 2020; view northeast. 
Low water level recorded at 742.2 feet. 

 

  



Water Level Photos 
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20. Wolf Creek – September 26, 2020; view northeast. Low 
water level recorded at 742.2 feet. 

21. Wolf Creek – September 26, 2020; view northeast. 
Low water level recorded at 742.2 feet. 

  

22. Wolf Creek – September 26, 2020; view northeast. Low 
water level recorded at 742.2 feet. 

23. Wolf Creek – September 26, 2020; view northeast. 
Low water level recorded at 742.2 feet. 

 

  



Water Level Photos 
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24. Honey Creek State Park – May 30, 2020; view north. 
High water level recorded at 748.29 feet. 

25. Honey Creek State Park – September 26, 2020; view 
north. Low water level recorded at 742.2 feet. 

  

26. Big Hollow – May 30, 2020; view northwest. High water 
level recorded at 748.29 feet. 

27. Big Hollow – September 26, 2020; view northwest. 
Low water level recorded at 742.2 feet. 

 

  



Water Level Photos 
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28. Cherokee State Park at Disney – May 30, 2020; view 
north. High water level recorded at 748.29 feet. Ramp 
closed. 

29. Cherokee State Park at Disney – September 26, 2020; 
view north. Low water level recorded at 742.2 feet. 

  

30. Cherokee State Park, Lakeside – May 27, 2020; view 
west. Second highest lake level recorded at 747.83 feet. 

31. Cherokee State Park, Lakeside – September 26, 2020; 
view west. Low water level recorded at 742.2 feet. 
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32. Cherokee State Park, Riverside – May 27, 2020; view 
from east portion of Riverside park; west side closed due to 
flooding. River level? 

33. Cherokee State Park, Riverside – September 26, 2020; 
view northeast. River level? 

  

34. Willow Park – May 30, 2020; view north. High water 
level recorded at 748.29 feet. 

35. Willow Park – September 26, 2020; view north. Low 
water level recorded at 742.2 feet. 
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Water Level Photos 
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36. Duck Creek – May 30, 2020; view east. High water level 
of 748.29 feet caused flooding and no access to site. 

37. Duck Creek – September 26, 2020; view south. Low 
water level recorded at 742.2 feet. 

  

38. Seaplane Base – May 30, 2020; view west. High water 
level recorded at 748.29 feet and flooded boat ramp. 

39. Seaplane Base – September 26, 2020; view west. Low 
water level recorded at 742.2 feet. 

 

  



Water Level Photos 
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40. Bernice State Park – May 30, 2020; view southwest of 
north ramp. High water level recorded at 748.29 feet. 

41. Bernice State Park – May 30, 2020; view southwest of 
south ramp. High water level recorded at 748.29 feet. 

  

42. Bernice State Park – September 26, 2020; view 
southwest of north ramp. Low water level recorded at 
742.2 feet. 

43. Bernice State Park – September 26, 2020; view 
southwest of south ramp. Low water level recorded at 
742.2 feet. 

 



Water Level Photos 
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44. Monkey Island – May 30, 2020; view south. High water 
level recorded at 748.29 feet. 

45. Monkey Island – September 26, 2020; view south. Low 
water level recorded at 742.2 feet. 
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1.0 Demography and Socioeconomic Conditions 
The Pensacola Hydroelectric Project (Pensacola Project or Project), owned and operated by the 
Grand River Dam Authority (GRDA), is licensed by the Federal Energy Regulatory Commission 
(FERC or Commission) as Project No. 1494. GRDA is a non-appropriated agency of the State of 
Oklahoma, created by the Oklahoma legislature in 1935 to be a “conservation and reclamation 
district for the waters of the Grand River.” As licensed by FERC, the Project serves multiple 
purposes, including hydropower generation, water supply, public recreation, and wildlife 
enhancement. As directed by Congress under the Flood Control Act of 1944, 58 Stat. 887, 890-
91, the U.S. Army Corps of Engineers (USACE) has exclusive jurisdiction over Grand Lake for 
flood control purposes. The Pensacola Project dam and hydroelectric generating facility are 
located northeast of Tulsa on the Grand (Neosho) River (Grand River) in Craig, Delaware, Mayes, 
and Ottawa counties, Oklahoma (see Figure 1). The Pensacola Dam creates the Grand Lake O’ 
The Cherokees, also known as Grand Lake. This section presents information on the 
socioeconomics, including land use patterns, population, and employment, of the Project and the 
State of Oklahoma (GRDA 2017a). The region of influence (ROI) for socioeconomic impacts are 
defined as Craig, Delaware, Mayes and Ottawa County, Oklahoma, where the project impacts is 
located (FERC 2018). Socioeconomic and demographic data utilized in this discussion to 
establish baseline conditions consist of publicly available information about the ROI and, to 
provide perspective, the state of Oklahoma (Attachment A).  

1.1 General Land Use Patterns 
As shown in Figure 2, primary land use and land cover types in the four-county ROI are 
agricultural and forest covering approximately 86.2 percent of the area. As listed in Table 1, 
developed areas cover 6.3 percent of the land and are indicative of residential, 
commercial/industrial, and recreational development. Land cover has changed very little between 
2001 and 2019, with most categories changing less than one percent. As of 2019, approximately 
66.8 percent of lands adjacent to Grand Lake are forested or woody wetlands, 14.6 percent are 
designated as agricultural/crop lands, and 9.6 percent are developed areas (MRCL 2021). Lands 
in the ROI are generally rural and undeveloped, but historically, mining for lead and zinc was 
prevalent in Ottawa County, mining for coal was prevalent in Craig County, and agriculture played 
a major role in Delaware and Mayes counties (Oklahoma Historical Society 2020). 

Table 1: Land Use Land Cover 

Land Cover Category 2019 Percentage 2001 Percentage 

Open Water 3.8 3.76 

Developed, Open Space 3.59 3.88 

Developed, Low Intensity 1.6 1.03 

Developed, Medium Intensity 0.79 0.34 

Developed, High Intensity 0.27 0.12 

Barren Land 0.23 0.22 

Deciduous Forest 26.95 28.07 

Evergreen Forest 0.27 0.26 
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Land Cover Category 2019 Percentage 2001 Percentage 

Mixed Forest 1.16 1.18 

Shrub/Scrub 0.89 0.24 

Herbaceous 2.49 1.92 

Hay/Pasture 52.86 54.88 

Cultivated Crops 3.95 3.06 

Woody Wetlands 1 0.92 

Emergent Herbaceous Wetlands 0.14 0.11 

Northeastern Oklahoma is commonly referred to as the “Green Country,” denoting its rolling green 
hills, tumbling rivers, expansive lakes, tallgrass prairies, and mild climate. Green Country includes 
18 counties, including Craig, Delaware, Mayes, and Ottawa counties (TOK 2021). The ROI 
contains eight state parks, 20 city parks, six local recreational areas such as ballparks, Lake 
Eucha Park, Fort Gibson Lake, Fort Gibson Public Hunting Area & Waterfowl Refuge Portion, the 
Spavinaw Game Management Area, and the Spavinaw Public Hunting Area. As shown in Figure 
3, of these recreational areas, five state parks and four local parks are adjacent to Grand Lake. 
The Ozark Plateau National Wildlife refuge has one of its nine units in the ROI, adjacent to Grand 
Lake (USFWS 2021; USGS 2020).  

Grand Lake is a premier recreational lake in northeastern Oklahoma that is wholly or partially 
within Craig, Delaware, Mayes and Ottawa counties in Oklahoma. There are five state parks 
located around the shoreline and more than a dozen privately operated facilities. There are also 
numerous boat launches, marinas, tailwater fishing facilities, and fishing piers available to the 
public, as well as several wildlife areas, two visitor centers, several public overlooks, and one golf 
course. There are also many sites that can be used to access Grand Lake, as well as many areas 
offering tent, trailer, and recreational vehicle sites. GRDA operates and maintains the Duck Creek 
Bridge Public Access Area, Seaplane Bass Public Access Area, Monkey Island Public Boat 
Ramp, Big Hollow Public Access, and Wolf Creek Public Access Area (GRDA 2017a). 

Development along the shoreline of Grand Lake primarily consists of residential, commercial, and 
business, with limited agricultural lands. Grand Lake is a popular location for recreation and 
residential development, particularly summer homes, due in part to the scenic quality of the 
reservoir and surrounding landscape, recreational fishing, and proximity to major population 
centers in Oklahoma, Kansas, Missouri, and Arkansas (GRDA 2017a). A comprehensive 
shoreline management plan was developed, submitted to FERC, and put in place to manage 
multiple resources (i.e., recreation, land use, aquatic habitat, terrestrial, cultural, etc.) and promote 
responsible growth-sensitive areas around Grand Lake (GRDA 2017d). The plan manages land 
use surrounding the lake by providing clear guidance to determine whether a proposed land use 
is appropriate. (GRDA 2008). 

1.2 Population Trends and Demography 
The population of the State of Oklahoma increased consistently between 2000 and 2020. As seen 
in Table 2, the state’s population increased since the previous decennial census in 2010 from 
3,751,351 to 3,959,353 in the latest decennial census in 2020. The previous estimated population 
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of Oklahoma was 3,956,971 persons in 2019 (USCB 2020a; USCB 2021). The population in the 
ROI increased between 2000 and 2010, but decreased between 2010 and 2020 (ODC 2015b). 
Based on the Demographic State of the State report, Oklahoma is expected to see a population 
increase up to 5,560,007 by 2075, with the population in the ROI expected to reach 198,444 for 
the same time period (ODC 2015b). Table 2 provides a summary of the population characteristics 
for the four counties that comprise the ROI and the state of Oklahoma. 

Table 2: Population Characteristics 

Characteristic Craig 
County 

Delaware 
County 

Mayes 
County 

Ottawa 
County Oklahoma 

2010 Population Total 
(Decennial)(a) 

15,029 41,487 41,259 31,848 3,751,351 

2019 Population Total 
(Estimate)(a) 

14,142 43,009 41,100 31,127 3,956,971 

2020 Population Total 
(Decennial)(b) 14,107 40,397 39,046 30,285 3,959,353 

2075 Population Total 
(Projection)(c) 

14,075 79,945 68,504 35,920 5,560,007 

White(b) 60.8% 62.9% 61.3% 63.9% 63.5% 

Black or African American(b) 2.7% 0.3% 0.5% 1% 7.3% 

American Indian and Alaska 
Native(b) 20.2% 21.5% 21.1% 18.8% 8.4% 

Asian(b) 0.5% 1.2% 0.5% 0.5% 2.3% 

Native Hawaiian and Other 
Pacific Islander(b) 0.02% 0.1% 0.1% 0.8% 0.2% 

Some Other Race(d) 1.1% 1.5% 1.1% 1.8% 5.4% 

Two or More Races(b) 14.6% 12.5% 15.5% 13.1% 12.8% 

Hispanic or Latino(b) 3.0% 4.0% 3.5% 5.6% 11.9% 

Poverty (Families)(d) 12.9% 13.3% 14.1% 15.8% 10.8% 

Poverty (Individual)(d) 18.6% 18.3% 18.1% 20.7% 15.2% 

Persons under 18 years(b) 21.5% 20.0% 24.0% 23.4% 24.0% 

Education – high school 
graduate or higher, percent of 
persons age 25 years+, 2014–
2018 estimate(a) 

86.6% 83.9% 86.6% 84.9% 87.8% 

a. USCB 2020a 

b. USCB 2021 

c. ODC 2015b 

d. USCB 2020b 
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1.2.1 Craig County 

Craig County is a predominantly rural county in northeastern Oklahoma. The population density 
of the county was 19.7 persons per square mile in 2010, and the population experienced a slight 
increase between 2000 and 2010. Craig County had a population of 17,404 in 1910 with a peak 
population of 21,083 in 1940. (ODC 2015b) As seen in Table 2, since the previous decennial 
census in 2010, Craig County’s population has decreased from 15,029 to 14,107 persons as 
indicated in the latest decennial census in 2020. During the same time period, the state of 
Oklahoma increased its population from 3,751,351 persons in 2010 to 3,959,353 persons in 2020. 
(USCB 2020a; USCB 2021) Based on the Demographic State of the State report, Craig County 
is expected to experience a decrease in population, reaching 14,075 by 2075 (ODC 2015b). 

In 2020, Craig County had 21.5 percent of its population under 18 years of age, which is less than 
the state of Oklahoma (24.0 percent) (USCB 2021). As of 2014 through 2018, Craig County was 
estimated to have persons 65 years and over represent 19.6 percent of the population, which is 
more than the state of Oklahoma (15.7 percent). As seen in Table 2, the state of Oklahoma has 
a higher percentage of persons who have high school diplomas (or higher attainment) than Craig 
County (87.8 percent and 86.6 percent, respectively). (USCB 2020a) 

1.2.2 Delaware County 

Delaware County is a predominantly rural county in northeastern Oklahoma. The population 
density of the county was 56.2 persons per square mile in 2010. As seen in Table 2, since the 
previous decennial census in 2010, Delaware County has decreased from 41,487 to 40,397 
persons in 2020. During the same time period, the state of Oklahoma has increased its population 
from 3,751,351 persons in 2010 to 3,959,353 persons in 2020. (USCB 2020a; USCB 2021) The 
population of Delaware County peaked in 1940 and started to decline, but had been increasing 
steadily since 1960 due to a surge in tourism, a tight labor market, aggressive action to attract 
employers, and a growing economy in northwestern Arkansas (OHS 2020). The latest decennial 
census indicates a decline in population. Based on the Demographic State of the State report, 
Delaware County is expected to experience an increase in population reaching 79,945 by 2075 
(ODC 2015b).  

In 2020, Delaware County had 20 percent of its population under 18 years of age, which is less 
than the state of Oklahoma (24.0 percent). From 2014 through 2018, Delaware County was 
estimated to have persons 65 years and over represent 25 percent of the population, which is 
more than the state of Oklahoma (15.7 percent). As seen in Table 2, the state of Oklahoma has 
a higher percentage of persons who have high school diplomas (or higher attainment) than 
Delaware County (87.8 percent and 83.9 percent, respectively). (USCB 2020a) 

1.2.3 Mayes County 

Mayes County is a predominantly rural county in northeastern Oklahoma. The population of 
Mayes County peaked in 1940 and started to decline, but has been increasing steadily since 
1960. (ODC 2015b) The population density of the county was 63.0 persons per square mile in 
2010, and the county experienced an increase in population between 2000 and 2010 (USCB 
2020a; ODC 2015b). As described in Table 2, since the previous decennial census in 2010, 
Mayes County decreased from 41,259 to 39,046 persons as indicated the latest decennial census 
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of 2020. During the same time period, the state of Oklahoma has increased its population from 
3,751,351 persons in 2010 to 3,959,353 persons in 2020. (USCB 2020a; USCB 2021) Based on 
the Demographic State of the State report, Mayes County is expected to experience an increase 
in population reaching 68,504 by 2075 (ODC 2015b). 

In 2020, Mayes County was estimated to have 24.0 percent of its population under 18 years of 
age, which is the same as the state of Oklahoma (24.0 percent) (USCB 2021). As of 2014 through 
2018, Mayes County was estimated to have persons 65 years and over represent 18.4 percent 
of the population, which is more than the state of Oklahoma (15.7 percent). As seen in Table 2, 
the state of Oklahoma has a higher percentage of persons who have high school diplomas (or 
higher attainment) than Mayes County (87.8 percent and 86.6 percent, respectively). (USCB 
2020a) 

1.2.4 Ottawa County 

Ottawa County is a predominantly rural county in northeastern Oklahoma. The population density 
of the county is 67.6 persons per square mile, and the population experienced a slight decrease 
between 2000 and 2010 (USCB 2020a; ODC 2015b). As described in Table 2, since the previous 
decennial census in 2010, the population of Ottawa County has decreased from 31,848 to 30,285 
persons in 2020. During the same time period, the state of Oklahoma has increased its population 
from 3,751,351 persons in 2010 to 3,959, 353 persons in 2020. (USCB 2020a) The population of 
Ottawa County declined until 1960, but had shown an increasing trend since that time. However, 
the latest three decennial censuses show a decline from 2000 through 2020. Based on the 
Demographic State of the State report, Ottawa County is expected to increase in population 
reaching 35,920 by 2075 (ODC 2015b). 

In 2020, Ottawa County had 23.4 percent of its population under 18 years of age, which is less 
than the state of Oklahoma (24.0 percent) (USCB 2021). From 2014 through 2018, Ottawa County 
was estimated to have persons 65 years and over represent 18.3 percent of the population, which 
is more than the state of Oklahoma (15.7 percent). As listed in Table 2, the state of Oklahoma 
has a higher percentage of persons who have high school diplomas (or higher attainment) than 
Ottawa County (87.8 percent and 84.9 percent, respectively). (USCB 2020a) 

1.3 Housing 
As presented in Table 3, the availability of vacant housing in the ROI has been consistent since 
2000. The 2020 percentage of available housing indicate that with any growth in population in the 
ROI, there are sufficient vacant homes available to keep up with any population increase. In 2020, 
availability of housing in Craig County was 14.8 percent, 30.8 percent in Delaware County, 16.7 
percent in Mayes County and 13.5 percent in Ottawa County. When compared to the State of 
Oklahoma, all four counties had higher housing availability. (USCB 2020c) 
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Table 3: Housing 

Name 2000 2010 2000 to 2010 
Change (%) 2020 2010 to 2020 

Change (%) 

Craig County      

Total Housing 
Units 

6,459 6,725 4.1 6,369 -5.3 

Occupied Units 5,620 5,682 1.1 5,424 -4.5 

Vacancy Units 839 1,043 24.3 945 -9.4 

Vacancy (percent) 13 15.5 2.5 14.8 -0.7 

Delaware County      

Total Housing 
Units 

22,290 24,534 10.1 24,086 -1.8 

Occupied Units 14,838 16,070 8.3 16,677 3.8 

Vacancy Units 7,452 8,464 13.6 7,409 -12.5 

Vacancy (percent) 33.4 34.5 1.1 30.8 -3.7 

Mayes County      

Total Housing 
Units 

17,423 19,015 9.1 18,263 -4.0 

Occupied Units 14,823 16,073 8.4 15,219 -5.3 

Vacancy Units 2,600 2,942 13.2 3,044 3.5 

Vacancy (percent) 14.9 15.5 0.6 16.7 1.2 

Ottawa County      

Total Housing 
Units 

14,842 14,253 -4.0 13,714 -3.8 

Occupied Units 12,984 12,164 -6.3 11,859 -2.5 

Vacancy Units 1,858 2,089 12.4 1,855 -11.2 

Vacancy (percent) 12.5 14.7 2.2 13.5 -1.2 

Oklahoma      

Total Housing 
Units 

1,514,400 1,666,205 10.0 1,746,807 4.8 

Occupied Units 1,342,293 1,432,959 6.8 1,535,830 7.2 

Vacancy Units 172,107 233,246 35.5 210,977 -9.5 

Vacancy (percent) 11.4 14 2.6 12.1 -1.9 

(USCB 2020c; USCB 2021) 

Table 4 details the rise in median housing values that has taken place over the years. Between 
2000 and 2010, the median house value rose by 67.0 percent in Craig County, 12.8 percent in 
Delaware County, 34.1 percent in Mayes County, and 66.7 percent in Ottawa County. Between 
2010 and 2019 the median housing values in Craig County rose by 25.3 percent; 27.6 percent in 
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Delaware County, 26.5 percent in Mayes County and 9.7 percent in Ottawa County. Of the four 
counties, as of 2019 Delaware County median house values are the highest ($117,900) and 
Ottawa County median house values are the lowest ($86,300). The State of Oklahoma had higher 
median housing values than all four counties. (USCB 2020c) 

Between 2000 and 2010, median monthly rents increased along with median housing values in 
the four counties. In Craig County, between 2000 and 2010 median monthly rents rose by 39.1 
percent; and rose again by 36.5 percent between 2010 and 2019. Delaware County rose by 37.2 
percent between 2000 and 2010, with an increase in the rise of median monthly rents between 
2010 and 2019 of 28.6 percent. Median rent in Mayes County rose by 47.5 percent between 2000 
and 2010, with an increase between 2010 and 2019 of 28.2 percent. In Ottawa County, between 
2000 and 2010 median monthly rents rose by 46.5 percent and rose by 30.2 percent between 
2010 and 2019. Of the four counties, Craig County has the highest median monthly rents ($752) 
and Ottawa County has the lowest monthly rents ($677). The State of Oklahoma had higher 
median monthly rent that all four of the counties. (USCB 2020c) 

Table 4: Housing Value and Rent 

Name 2000 2010 2000 to 2010 
Change (%) 

2019 
Estimate 

2010 to 2019 
Change (%) 

Craig County      

Median House Value ($) 52,100 87,000 67.0 109,000 25.3 

Median Rent ($/month) 396 551 39.1 752 36.5 

Delaware County      

Median House Value ($) 81,900 92,400 12.8 117,900 27.6 

Median Rent ($/month) 390 535 37.2 688 28.6 

Mayes County      

Median House Value ($) 66,500 89,200 34.1 112,800 26.5 

Median Rent ($/month) 394 581 47.5 745 28.2 

Ottawa County      

Median House Value ($) 47,200 78,700 66.7 86,300 9.7 

Median Rent ($/month) 355 520 46.5 677 30.2 

Oklahoma      

Median House Value ($) 70,700 111,400 57.6 147,000 32.0 

Median Rent ($/month) 456 659 44.5 814 23.5 

(USBC 2020c) 

1.4 Economic Activity 
The State of Oklahoma’s gross domestic product (GDP) for 2020 was $190.8 billion. In the last 
quarter of 2020, the top five non-farm industries contributing to earnings within Oklahoma were 
trade, transportation, and utilities (19.9 percent); government (19.8 percent); professional and 
business services (12.2 percent); educational and health services (12.17 percent); and 
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manufacturing (8.7 percent). Metropolitan areas contribute greatly to the state’s real GDP; the 
cities of Enid, Tulsa, Lawton, and Oklahoma City contribute approximately 71.5 percent to the 
state’s GDP, whereas the balance of the state contributes 28.5 percent. (OESC 2021) The job 
opportunities, low electricity rates (approximately 45 percent lower than the national average), 
and quality of life attract individuals to move to Oklahoma (ODC 2015a).  

In 2018, the GDP of Craig County was $437 million, Delaware County was $781.9 million, Mayes 
County was $1.4 billion, and Ottawa County $889.8 million. Economic activity in the ROI differs 
from economic activity throughout the State of Oklahoma. Government and agriculture are the 
dominant industries for Craig, Delaware, Mayes, and Ottawa counties; manufacturing, retail, 
construction, real estate, health care, transportation, arts and entertainment, forestry and utilities 
contribute to the local employment base. (NaCo 2020) GRDA also creates a multitude of jobs and 
careers within the ROI (GRDA 2017a). 

The popularity of water-based recreation at Grand Lake has resulted in significant economic 
development, particularly in real estate, goods, and services. Grand Lake is host to many marinas, 
resorts, and other commercial operations such as campgrounds and restaurants (GRDA 2017a). 
Grand Lake is the third largest reservoir in Oklahoma, with over one million visitors annually 
(GRDA 2017b). The primary reasons for visiting Grand Lake are camping, recreational fishing, 
boating, swimming, tournament fishing, off-roading, and canoeing or kayaking (GRDA 2017c). In 
2018, total spending on travel in the ROI includes $18.0 million in Craig County, $194.6 million in 
Delaware County, $49.8 million in Mayes County, and $337 million in Ottawa County (OTRD 
2019). 

The Oklahoma Department of Commerce published The Economic Impact of the Grand River 
Dam Authority in March 2015. This economic impact study summarizes the economic benefits 
associated with operating, constructing, and positive externalities from GRDA. Between 2015 and 
2020, the estimated impact of operating GRDA represents an annual economic activity of $510 
to $581 million (ODC 2015a). These values result from the employment and payroll associated 
with operating the GRDA. In addition, the estimated economic impact resulting from construction 
and investment activities associated with the construction of the combined-cycle gas generation 
plant at the Grand River Energy Center, are projected to generate $210 million in additional 
economic activity within the first year of construction and another $214 million in the second year. 
The estimated economic impact resulting from tourism, quality of life, and relative power costs—
all provided by GRDA, including its Grand Lake facility—are expected to contribute approximately 
$240–$260 million (ODC 2015a). 

1.5 Employment 
In 2016, the top specialized industry by employment in Craig (19.0 percent) and Ottawa (35.2 
percent) counties was state and local government. Delaware County’s top specialized industry by 
employment was agriculture at 8.4 percent, and manufacturing was the top specialized in Mayes 
County with 15.5 percent. (NACo 2020) In 2018, the largest total employment for the ROI was 
found in Mayes County (19,028), followed by Delaware County (17,360), Ottawa County (13,891), 
and Craig County (5,904). The largest labor force was found in Mayes County (19,694), followed 
by Delaware County (18,065), Ottawa County (14,389), and Craig County (6,115). (OKWorks 
2020) Table 5 summarizes the top five specialized industries by employment for the four counties 
within the ROI. 
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Table 5: Top Specialized Industry by Employment 

Industries Percent Jobs (thousands) 

Craig County   

State and Local Government  19 1.7 

Agriculture 14.3 1.3 

Health and Social Assistance 10.6 .95 

Transportation 2.7 .24 

Utilities 2 .18 

Delaware County   

Agriculture 8.4 1.4 

Construction 8.3 1.4 

Real Estate 4.8 .78 

Arts and Entertainment  2.2 .35 

Forestry and Fishing 0.5 .09 

Mayes County   

Manufacturing  15.5 2.8 

State and Local Government 13.6 2.5 

Retail 12.4 2.2 

Agriculture 9 1.6 

Construction 9 1.6 

Ottawa County   

State and Local Government 35.2 5.7 

Agriculture 7.4 1.2 

Manufacturing  7 1.1 

Other Services 5.9 .96 

Forestry and Fishing 0.5 .09 

(NACo 2020)   

As shown in Table 6, for 2014 through 2018, the four counties in the ROI all had a lower estimated 
population in the labor force than the state of Oklahoma (60.7 percent). Mayes County had the 
highest labor force participation (56.0 percent), followed by Ottawa County (55.5 percent), Craig 
County (51.9 percent), and Delaware County (48.1 percent). (USCB 2020a) 

Based on the most recent data available (2015 and 2016), GRDA supports over 7,100 jobs in 
Oklahoma’s economy. Of these 7,100 jobs, approximately 25 percent are directly related to 
construction of the Grand River Energy Center, approximately 40 percent of these jobs are day-
to-day operational positions, and approximately 35 percent of these jobs are derived from tourism, 
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amenities, low power costs combined with high quality of life benefits associated with living in 
close proximity to GRDA (ODC 2015a). 

1.6 Income and Poverty 
As listed in Table 5, the median household income for the four counties in the ROI is lower than 
the state of Oklahoma. All four counties had a lower per capita income than the state of Oklahoma. 
In 2020, the State of Oklahoma reported a higher unemployment rate than Craig County, 
Delaware County, Mayes County and Ottawa County. As listed in Table 5, the employment status 
of the four counties was lower than the state. The annual unemployment rate has nearly doubled 
statewide since 2019. The monthly unemployment rate peaked in April of 2020 for Oklahoma and 
all four counties in the ROI declined (USBLS 2020). The United States has experienced higher 
unemployment rates due to the effects of Covid-19 mitigation; however, the peak occurred in 
January of 2020 (OSU 2021). 

The percentage of people living below the poverty level is higher in Craig, Delaware, and Ottawa 
counties than in the state of Oklahoma. The percentage of people living below the poverty level 
in Mayes County is lower than the state. Figure 4 illustrates areas where the percent of people 
living below poverty exceed 20 percentage points above the state of Oklahoma’s poverty level 
(15.6 percent).  

Based on the most recent data available (2015 and 2016), disposable income, as a result from 
employment within GRDA, amounts to $310–$337 million. Approximately 50 percent of 
disposable income is generated from day-to-day operational positions. GRDA operations provide 
a wide variety of occupations, with an hourly rate ranging from $11.39 through $38.41 (ODC 
2015a). 
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Table 6: Employment and Income 

Measure Craig County Delaware County Mayes County Ottawa County Oklahoma 

2020 Unemployment Rate (annual average) 5.4 5.3 5.0 5.7 6.1 

2019 Unemployment Rate (annual average) 3.3 3.6 2.9 3.2 3.1 

Employment Status (civilian population 16 
years and over in labor force) 51.9% 48.1% 56.0% 55.5% 60.7% 

Median household income (in 2018 dollars) $41,701 $39,742 $48,853 $39,070 $51,424 

Per capita income in past 12 months  
(in 2018 dollars) $20,704 $22,976 $23,861 $20,209 $27,432 

Persons in poverty (percent) 19.5 20.7 15.5 20.6 15.6 

(USBLS 2020; USCB 2020a)      
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2.0 Agency and Stakeholder Outreach 
GRDA sent letters to various stakeholders, including local tribes, organizations, and businesses, 
in the ROI to request additional socioeconomic information. GRDA requested additional 
information on industry trends (e.g., goods and services, agricultural use), trends in land and 
resource values (e.g., hunting, fishing, ecotourism, outfitting, trapping, recreation, exploration, 
and mining activities), as well as other socioeconomic information that may be relevant to a 
socioeconomic analysis (GRDA 2020 letter). Responses were received from eight stakeholders 
and are included in Attachment B. A detailed list of stakeholders who were included in the 
outreach are provided in Table 7. 

Table 7: List of Contacts 

Organization Contact Date Mailed 

Federal Agencies   

Advisory Council on Historic Preservation Dr. John Eddins 7/15/20 

U.S. Army Corps of Engineers  Mr. Andrew Commer, Chief 7/15/20 

U.S. Bureau of Indian Affairs  Mr. Eddie Streater, Regional Director 7/15/20 

U.S. Bureau of Land Management  Mr. Robert Pawelek, Field Manager 7/15/20 

U.S. Department of the Army  U.S. Department of the Army 7/15/20 

U.S. Department of the Interior  Mr. Conor Cleary, U.S. Department of 
the Interior 

7/15/20 

U S Environmental Protection Agency Ms. Kimeka Price, NEPA Project 
Manager 

7/15/20 

U.S. Fish and Wildlife Service  Ms. Jonna Polk, U.S. Fish and Wildlife 
Service 

7/15/20 

U.S. Forest Service  Chief Tony Tooke, U.S. Forest Service 7/15/20 

U.S. Geological Survey  Jason Lewis, U.S. Geological Survey 7/15/20 

U.S. Natural Resources Conservation 
Service 

Acting Chief Leonard Jordan, U.S. 
Natural Resources Conservation 
Service 

7/15/20 

National Park Service  Sue Masica, Regional Director 7/15/20 

National Weather Service  Ms. Nicole McGavock, National 
Weather Service 

7/15/20 

State Agencies   

Oklahoma Archeological Survey  Dr. Kary Stackelbeck, State 
Archeologist 

7/23/20 

Oklahoma Department of Commerce  Ms. Deby Snodgrass, Executive 
Director 

7/23/20 

Oklahoma Conservation Commission Mr. Brooks Tramell, Director of 
Monitoring, Assessment & Wetlands 

7/23/20 

Oklahoma Corporation Commission  Mr. Tim Rhodes, Director of 
Administration 

7/23/20 
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Organization Contact Date Mailed 

Oklahoma Department of Agriculture Mr. Jim Reese, Commissioner 7/23/20 

Oklahoma Department of Environmental 
Quality 

Mr. Joe Long, Environmental Programs 
Manager 

7/23/20 

Oklahoma Office of Emergency 
Management 

Mr. Charles Kerns, Oklahoma Office of 
Emergency Management 

7/23/20 

Oklahoma Department of Health Ms. Valauna Grissom, Secretary 7/23/20 

Oklahoma Department of Transportation Mr. Mike Patterson, Executive Director 7/23/20 

Oklahoma Tourism and Recreation 
Department 

Mr. Dick Dutton, Executive Director 7/23/20 

Oklahoma Department of Wildlife 
Conservation  

Mr. JD Strong, Director 7/23/20 

Oklahoma Historical Society  Ms. Lynda Ozan, Deputy State Historic 
Preservation Officer 

7/23/20 

Oklahoma Water Resources Board  Ms. Julie Cunningham, Executive 
Director 

7/23/20 

Office of State Fire Marshal  Mr. Luke Tallant, Office of State Fire 
Marshal 

7/23/20 

Tribal Organizations   

Inter-Tribal Council Inc.  Inter-Tribal Council Inc. 7/23/20 

Alabama-Quassarte Tribal Town Chief Nelson Harjo, Alabama-
Quassarte Tribal Town 

7/23/20 

Apache Tribe of Oklahoma Chairman Bobby Komardley, Apache 
Tribe of Oklahoma 

7/23/20 

Caddo Nation of Oklahoma Chairman Tamara Francis-Fourkiller, 
Caddo Nation of Oklahoma 

7/23/20 

Caddo Nation Derek Hill, 106 Specialist 7/23/20 

Cherokee Nation Chief Chuck Hoskins, Cherokee Nation 7/23/20 

Delaware Nation Ms. Deborah Dotson, President 7/23/20 

Delaware Tribe of Indians  Chief Chester Brooks, Delaware Tribe 
of Indians 

7/23/20 

Eastern Shawnee Tribe of Oklahoma Chief Glenna J. Wallace, Eastern 
Shawnee Tribe of Oklahoma 

7/23/20 

Iowa Tribe of Oklahoma Chairman Bobby Walkup, Iowa Tribe of 
Oklahoma 

7/23/20 

Kiowa Tribe Ms. Kellie Lewis, Acting Tribal Historic 
Preservation Officer 

7/23/20 

Little Traverse Bay Bands of Odawa Indians Ms. Regina Gasco-Bentley, Little 
Traverse Bay Bands of Odawa Indians 

7/23/20 

Miami Tribe of Oklahoma Chief Douglas G. Lankford, Miami Tribe 
of Oklahoma  

7/23/20 
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Miami Nation Mr. Joe Halloran, Counsel for Miami 
Nation 

7/23/20 

Modoc Tribe of Oklahoma Chief Bill Follis, Modoc Tribe of 
Oklahoma 

7/23/20 

Muscogee (Creek) Nation Chief James Floyd, Muscogee (Creek) 
Nation 

7/23/20 

Osage Nation Chief Geoffrey Standing Bear, Osage 
Nation 

7/23/20 

Ottawa Tribe of Oklahoma Chief Ethel Cook, Ottawa Tribe of 
Oklahoma 

7/23/20 

Otoe-Missouria Tribe of Indians Chairman John Shotton, Otoe-
Missouria Tribe of Indians 

7/23/20 

Peoria Tribe of Oklahoma Chief Craig Harper, Peoria Tribe of 
Oklahoma 

7/23/20 

Quapaw Tribe of Oklahoma Chairman John Berrey, Quapaw Tribe 
of Oklahoma 

7/23/20 

Sac and Fox Nation of Oklahoma Chief Kay Rhoads, Sac and Fox Nation 
of Oklahoma 

7/23/20 

Seneca-Cayuga Nation Chief William Fisher, Seneca-Cayuga 
Nation 

7/23/20 

Shawnee Tribe of Oklahoma Chief Ron Sparkman, Shawnee Tribe 
of Oklahoma 

7/23/20 

Tonkawa Tribe of Oklahoma President Russell Martin, Tonkawa 
Tribe of Oklahoma 

7/23/20 

United Keetoowah Band of Cherokees Chief Joe Bunch, United Keetoowah 
Band of Cherokees 

7/23/20 

Wichita and Affiliated Tribes President Terri Parton, Wichita and 
Affiliated Tribes 

7/23/20 

Wyandotte Tribe of Oklahoma Chief Billy Friend, Wyandotte Tribe of 
Oklahoma 

7/23/20 

Wyandotte Nation  Mr. Norman Hildebrand, Jr., Second 
Chief; Wyandotte Nation 

7/23/20 

Additional Tribal Names   

Cherokee Nation Ms. Elizabeth Toombs, Cherokee 
Nation 

7/23/20 

Osage Nation Historic Preservation Office Mr. James Munkres, Archaeologist  7/23/20 

Osage Nation Historic Preservation Office Dr. Andrea Hunter, Tribal Historic 
Preservation Officer 

7/23/20 

Ottawa Tribe of Oklahoma Ms. Rhonda Hayworth, Tribal Historic 
Preservation Officer 

7/23/20 

Quapaw Tribe of Oklahoma Mr. Everett Bandy, Quapaw Tribe of 
Oklahoma 

7/23/20 
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Congressional Delegation   

The Honorable James Mountain Inhofe 
United States Senate 

The Honorable James Mountain Inhofe, 
United States Senate 

7/23/20 

The Honorable James Lankford United 
States Senate 

The Honorable James Lankford, United 
States Senate 

7/23/20 

The Honorable Jim Bridenstine The Honorable Jim Bridenstine 7/23/20 

The Honorable Markwayne Mullin The Honorable Markwayne Mullin 7/23/20 

The Honorable Michael Bergstrom 
Oklahoma State Senate, District 1 

The Honorable Michael Bergstrom, 
Oklahoma State Senate, District 1 

7/23/20 

The Honorable Marty Quinn 
Oklahoma State Senate, District 2 

The Honorable Marty Quinn, Oklahoma 
State Senate, District 2 

7/23/20 

The Honorable Wayne Shaw 
Oklahoma State Senate, District 3 

The Honorable Wayne Shaw, 
Oklahoma State Senate, District 3 

7/23/20 

The Honorable Josh West 
House of Representatives, District 5 

The Honorable Josh West, House of 
Representatives, District 5 

7/23/20 

The Honorable Chuck Hoskin 
House of Representatives, District 6 

The Honorable Chuck Hoskin, House of 
Representatives, District 6 

7/23/20 

The Honorable Ben Loring 
House of Representatives, District 7 

The Honorable Ben Loring, House of 
Representatives, District 7 

7/23/20 

The Honorable Tom Gann 
House of Representatives, District 8 

The Honorable Tom Gann, House of 
Representatives, District 8 

7/23/20 

Governor of Oklahoma The Honorable Kevin Stitt, Governor of 
Oklahoma 

7/23/20 

Secretary of Energy and Environment The Honorable Kenneth (Ken) Wagner, 
Secretary of Energy and Environment 

7/23/20 

Other Governmental Entities   

Afton Public Works Authority Afton Public Works Authority 7/23/20 

City of Grove Mr. Bill Keefer, City Manager, City of 
Grove 

7/23/20 

City of Miami Mayor Bless Parker, City of Miami 7/23/20 

Davis Wright Tremaine LLP Ms. Barbara S. Jost, Davis Wright 
Tremaine LLP 

7/23/20 

Coo-Y-Yah Museum Coo-Y-Yah Museum  7/23/20 

Craig County Commissioner, District 1 Mr. Lowell Walker, Craig County 
Commissioner District 1 

7/23/20 

Craig County Commissioner, District 2 Mr. Mike Fitzpatrick, Craig County 
Commissioner District 2 

7/23/20 

Craig County Commissioner, District 3 Mr. Dan Peetom, Craig County 
Commissioner District 3 

7/23/20 
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Craig County Mr. Morris Bluejacket, Craig County 
Flood Plain Manager 

7/23/20 

Craig County Conservation District Cambra Fields, District Conservationist 7/23/20 

Delaware County Commissioners, District 1 Mr. David Poindexter, Delaware County 
Commissioner District 1 

7/23/20 

Delaware County Commissioners, District 2 Mr. Russell Martin, Delaware County 
Commissioner District 2 

7/23/20 

Delaware County Commissioners, District 3 Martin Kirk, Delaware County 
Commissioner District 3 

7/23/20 

Delaware County Mr. Robert Real, Delaware County 
Floodplain Administrator 

7/23/20 

Delaware County Historical Society & 
Museum 

Delaware County Historical Society & 
Museum  

7/23/20 

Delaware County Conservation District Delaware County Conservation District 7/23/20 

Eastern Trails Museum Eastern Trails Museum 7/23/20 

Integris Health Center Mr. Jonas Rabel, Administrator 7/23/20 

Ketchum Public Works Authority Ms. Jill Lambert, Ketchum Public Works 
Authority 

7/23/20 

Mayes County Commissioners, District 1 Mr. Matt Swift, Mayes County 
Commissioner District 1 

7/23/20 

Mayes County Commissioners, District 2 Ms. Meredith Frailey, Mayes County 
Commissioner District 2 

7/23/20 

Mayes County Commissioners, District 3 Mr. Ryan Ball, Mayes County 
Commissioner 

7/23/20 

Mayes County Conservation District Mayes County Conservation District 7/23/20 

Mayes County Mr. Johnny Janzen, Mayes County 
Floodplain Manager 

7/23/20 

Miami Public Schools Mr. Jeremy Hogan, Superintendent 7/23/20 

Miami Regional Chamber of Commerce Mr. Steve Gilbert, Director 7/23/20 

NE Ward 1 Mr. David Davis, Council Member 7/23/20 

NE Ward 2  Mr. Doug Weston, Council Member 7/23/20 

SW Ward 3  Mr. Ryan Orcutt, Council Member 7/23/20 

SE Ward 4  Ms. Vicki Lewis, Council Member 7/23/20 

Ottawa County Emergency Management Mr. Joe Dan Morgan, Ottawa County 
Emergency Management 

7/23/20 

Ottawa County Commissioners, District 1 Chairman John Clarke, Ottawa County 
Commissioner, District 1 

7/23/20 

Ottawa County Commissioners, District 2 Mr. Chad Masterson, Ottawa County 
Commissioner District #2 

7/23/20 
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Ottawa County Commissioners, District 3 Mr. Russell Earls, Ottawa County 
Commissioner District #3 

7/23/20 

Ottawa County Conservation District Ottawa County Conservation District 7/23/20 

Ottawa County Historical Society (Dobson 
Museum)  

Ottawa County Historical Society, 
(Dobson Museum) 

7/23/20 

RWD #3 Delaware County  Mr. Matt Outhier, RWD #3 Delaware 
County 

7/23/20 

RWD #3 Mayes County – Disney  RWD #3 Mayes County – Disney 7/23/20 

Town of Afton  Town of Afton  7/23/20 

Town of Bernice  Town of Bernice  7/23/20 

Town of Disney  Town of Disney 7/23/20 

Town of Fairland  Town of Fairland  7/23/20 

Town of Ketchum  Town of Ketchum  7/23/20 

Town of Langley Ms. Melissa Yarbrough, Town of 
Langley  

7/23/20 

City of Vinita  City of Vinita  7/23/20 

Town of Wyandotte  Town of Wyandotte 7/23/20 

Non-Governmental Organizations   

American Rivers American Rivers 7/23/20 

American Whitewater American Whitewater 7/23/20 

Ducks Unlimited Dillon Schroeder, Ducks Unlimited 7/23/20 

Grand Lake Audubon Society Grand Lake Audubon Society  7/23/20 

Grand Lake Sail and Power Squadron Mr. Bruce Watson, Squadron 
Commander, Grand Lake Sail and 
Power Squadron 

7/23/20 

Grand Lake Watershed Alliance Foundation Grand Lake Watershed Alliance 
Foundation 

7/23/20 

Local Environmental Action Demanded Inc. Ms. Rebecca Jim, Local Environmental 
Action Demanded Inc. 

7/23/20 

The Nature Conservancy Ms. Melissa Shackford, Director of 
Land Protection 

7/23/20 

The Nature Conservancy -Tulsa Mike Fuhr 7/23/20 

Trout Unlimited  Mr. Chris Wood, President, Trout 
Unlimited 

7/23/20 

Tulsa Audubon Society  Mr. John Kennington, President, Tulsa 
Audubon Society 

7/23/20 

Public Citizens   

Larry Bork  Larry Bork, GSEP 7/23/20 
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Cherokee Grove Golf at Carey Bay  Mr. Clayton Garner, Cherokee Grove 
Golf at Carey Bay 

7/23/20 

Grand Bluffs Development  Grand Bluffs Development 7/23/20 

Shangri-La Management  Mr.Jason Sheffield, Shangri-La 
Management 

7/23/20 

Spinnaker Point  Mr. Robert Steinkirchner, Spinnaker 
Point, Manager 

7/23/20 

Shoreline, LLC  Mr. Andy Stewart, Shoreline, LLC 7/23/20 

Spinnaker Point Estates  Mr. Eric Grimshaw, Spinnaker Point 
Estates 

7/23/20 

Tera Miranda Shores Inc. Mr. Bruce Hensley, Tera Miranda 
Shores Inc. 

7/23/20 

The University of Oklahoma  Dr. Robert Nairn, School of Civil 
Engineering  

7/23/20 

Oklahoma State University Oklahoma State University, Burns 
Hargis, President 

7/23/20 

Northeastern Oklahoma A & M College Mr. Kyle Stafford, President 7/23/20 

OSU-A&M College Board of Regents Mr. Steve Stephens, General Counsel 7/23/20 

Rogers State University  Dr. Keith Martin, Dean, Professor of 
Biology 

7/23/20 

Miami Flood Mitigation Advisory Board Miami Flood Mitigation Advisory Board 7/23/20 

Grand Seaplanes, LLC  Grand Seaplanes, LLC 7/23/20 

Anglers in Action  Anglers in Action  7/23/20 

Grand Lake Association & Visitor Center Grand Lake Association & Visitor 
Center 

7/23/20 

Grand Lakers United Enterprise  Rusty Fleming Executive Director 7/23/20 

Grand Lake Association  Mr. Jay Cranke, Director Grand Lake 
Association 

7/23/20 

Grove Area Chamber of Commerce  Mr. Donnie Crain, President 7/23/20 

South Grand Lake Area Chamber of 
Commerce  

South Grand Lake Area Chamber of 
Commerce 

7/23/20 

Miami Area Chamber of Commerce  Director Michele Bolton, Miami Area 
Chamber of Commerce 

7/23/20 

Oklahoma Association of Realtors  Oklahoma Association of Realtors 7/23/20 

Har-Ber Village  Har-Ber Village 7/23/20 

Dr. Mark Osborn  Dr. Mark Osborn 7/23/20 

Mr. Jack Dalrymple  Mr. Jack Dalrymple 7/23/20 

Shangri-La Marina  Mr. Mike Williams, Director of 
Communications & Gov’t Relations 

7/23/20 
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Cherokee Yacht Club Marina  Mr. Tom McKibben, General Manager 7/23/20 

Port Carlos  Mr. Gary Stuart, Manager 7/23/20 

Arrowhead Yacht Club (North & South) Mr. Joe Harwood, Owner 7/23/20 

Clearwater Bay Marina  Mr. Mike Whorton, Owner 7/23/20 

Harbors View Marina  Ms. Robin Carpenter, General Manager 7/23/20 

Safe Harbor Marinas  Mr. Jeff Rose, Regional Manager 7/23/20 

Thunder Bay Marina LLC  Mr. Jason Macer, Manager 7/23/20 

Cedar Port Marina  Mr. Jerry Cookson, Manager 7/23/20 

Tera Miranda Marina Resort  Mr. Tom Berry, Manager 7/23/20 

Honey Creek Landing Marina  Ms. April Cummins, Manager 7/23/20 

Willow Park Marina  Mr. Greg Crenshaw 7/23/20 

Southwinds Marina  Mr. Ted Peitz, Owner 7/23/20 

The Landings Marina  Mr. Paul Staten, Owner 7/23/20 

Scotty’s Cove, Inc  Scotty’s Cove, Inc 7/23/20 

Hammerhead Marina  Mr. Nick Powell, Manager 7/23/20 

Grand Lakeside Marina Grand Lakeside Marina 7/23/20 

Indian Hills Resort and Marina Mr. Todd Elson, Manager 7/23/20 

Hi-Lift Marina LLC  Mr. Kevin McClure, Manager 7/23/20 

Dripping Springs Yacht Club  Mr. Harry Cole, Owner 7/23/20 

Red Arrow Marina  Mr. Sam Chapman, Owner 7/23/20 

Elk River Landing Mr. Russ Allard, Owner 7/23/20 
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3.0 Cumulative Socioeconomic Impacts 
Cumulative impacts analysis involves determining if there is an overlapping or compounding of 
the anticipated impacts of the continued operation of the Pensacola Dam during the proposed 
operating term with past, present, and reasonably foreseeable future actions, regardless of what 
agency (federal or non-federal) or person undertakes such actions.  

GRDA considered potential cumulative impacts during the renewal period in its socioeconomic 
analysis associated with the resources discussed in the previous sections. For the purposes of 
this analysis, past actions are those related to the resources at the time of hydro-power plant 
licensing and construction or to the earliest date of available data, present actions are those 
related to the resources at the time of current operation of the hydro-power plant, and future 
actions are considered to be those that are reasonably foreseeable through the end of hydro-
power plant operation. These criteria are in line with FERC guidance (FERC 2008). The 
geographic area over which past, present, and future actions would occur is dependent on the 
type of action considered and is described below for each impact area. The effects of past actions 
are already reflected in the socioeconomic analysis. 

As discussed previously, the presence of the Pensacola Project provides significant economic 
benefit to the economy in the ROI. Existing and ongoing studies provide extensive information for 
use in evaluation of Project operations. In addition, the City of Miami, tribes, and other interested 
parties have raised the issue of flooding in the area and potential economic impacts on the 
community. The proposed operations model and hydraulic model will provide information to 
evaluate any reasonably foreseeable effect that has a reasonably close causal relationship to 
hydroelectric project operations or USACE flood control operations. Initially the dam was 
developed to provide power to the region. Currently, in addition to power, the dam provides flood 
control for the region and allows for tourism around Grand Lake (GRDA 2017a). 

The cumulative socioeconomic impact analysis is described below in Section 3.1 through Section 
3.6. The result of this analysis has concluded that the continued operation of the Pensacola Dam 
will result in continued significant economic benefits for the region. 

3.1 General Land Use Patterns 
As discussed in Section 1.1, land use has changed by less than one percent for most land use 
categories between 2001 and 2019 in the ROI. As listed in Table 1, the pasture and hay category 
has declined the most (2.02 percent) followed by deciduous forest (1.12 percent). It would be 
reasonable for economic stimulation and population changes to drive land use changes and it 
would be reasonable to expect a similar amount of change as listed in Table 1. There are no 
expected projects related to the Pensacola Dam hydroelectric project that would require any 
changes in land use or zoning, and the shoreline management plan mitigates impacts related to 
shoreline land use changes. As such, relicensing the Pensacola Dam hydroelectric project would 
not likely contribute to any reasonably foreseeable effect that has a reasonably close causal 
relationship to land use changes along the shoreline and in the ROI.  

3.2 Population Trends 
Population increases due to the construction of the Pensacola Dam have already occurred in the 
ROI and could account for the historic population peak in 1940 described in Section 1.2. The 
section further states the population of the ROI increased between 2000 and 2010 but decreased 
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between 2010 and 2020. Based on the State of the State report, the population of the ROI is 
expected to increase over the projection period presented (ODC 2015b). Because there are no 
expected changes in the number of jobs or changes in economic activity due to the operation of 
the Pensacola Dam, there are no expected additional impacts on population counts. As such, the 
continued operation of the Pensacola Dam hydroelectric project would not be expected to 
contribute to any reasonably foreseeable effect that has a reasonably close causal relationship 
that would drive population changes in the ROI.  

3.3 Housing 
As discussed in Section 1.3, housing availability is currently high and has increased since 2000 
reducing the need for new housing. Median housing values and median rent in the ROI have been 
increasing since 2000. There are no expected projects related to the Pensacola Dam 
hydroelectric project that would drive any changes in vacancy, home values or rent prices beyond 
the changes that have already occurred. As such, any reasonably foreseeable effects on housing 
that has a reasonably close causal relationship to the hydroelectric project is not expected in the 
ROI. 

3.4 Economic Activity 
As discussed in Section 1.4 the economic activity of GRDA continues to contribute a large portion 
of the GDP in the ROI as well as a measurable contribution to the state. Job opportunities, low 
electricity rates, recreational opportunities, and quality of life will continue to attract individuals to 
Oklahoma and are expected to continue into the foreseeable future. As such, GRDA has a large 
beneficial impact to the local economy and, to a lesser extent, to the entire State of Oklahoma. 
Economic impacts due to additional local economic stimulation are expected to contribute to the 
large beneficial reasonably foreseeable effect that has a reasonably close causal relationship 
associated with the continued operation of the Pensacola Dam.  

3.5 Employment 
As stated in Section 1.5, GRDA operation will continue to support a large portion of direct and 
indirect jobs in the ROI. There are no expected projects related to the operation and ongoing 
maintenance of the Pensacola Dam hydroelectric project that would add any jobs to the jobs 
already present in the ROI. Impacts of other employers in the four-county area combined with 
jobs supported by GRDA will continue to be a beneficial reasonably foreseeable effect that has a 
reasonably close causal relationship.  

3.6 Income and Poverty 
Economic performance and employment opportunities provide pathways for higher wages and 
the reduction of poverty. Companies competing for workers drive wages up and produce 
disposable income that can be used to infuse additional industries with cash. As experienced by 
most of the United States, Oklahoma saw significant economic impacts associated with the 
COVID 19 pandemic including effect on employment. This is illustrated by the employment 
information for 2019 and 2020 as listed in Table 5 and discussed in Section 1.6. The beneficial 
economic impacts associated with continued operation of the Pensacola project combined with 
other economic activities will assist in the economic recovery of the state and ROI.  
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Figure 1: Project Area Map 
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Figure 2: Land Use Land Cover 
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Figure 3: Adjacent Parks 



27 

 

Figure 4: Poverty Map



 

 

 

 

 

 

 

Attachment A 
Tract-Level Data 

  



 

The index table below provides a guide to the tract-level data included with the socioeconomics 
report for the GRDA Pensacola Dam project. 

Tract-Level Data Index 

Subject Census Table File Name 

Population and Race B02001 B02001.xlxs 

Ethnicity B03001 B03001.xlsx 

Poverty (Families) B17017 B17017.xlsx 

Poverty (Individual) B17021 B17021.xlsx 

Sex and Age S0101 S0101.xlsx 

Selected Housing Characteristics DP04 DP04.xlsx 

Education S1501 S1501.xlsx 

Employment Status  
(civilian population 16 years and over in labor force) S2301 S2301.xlsx 

Median Household Income S1901 S1901.xlsx 

Per Capita Income S1902 S1902.xlsx 

2019 Tract Tiger Files (Shapefile) TL2019Geo.zip 

Note: File names refer to the .zip files enclosed in the “Tract-Level Data” folder. 

  



 

 

 

 

 

 

 

Attachment B 
Stakeholder Responses 
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145 FERC ¶ 62,041
UNITED STATES OF AMERICA

FEDERAL ENERGY REGULATORY COMMISSION

Grand River Dam Authority Project No. 1494-348

ORDER MODIFYING AND APPROVING SHORELINE MANAGEMENT PLAN

(Issued October 17, 2013)

1. On July 21, 2008, and supplemented on December 23, 2008, January 26, 2009, 
and February 23, 2009,1 Grand River Dam Authority (GRDA), licensee for the 
105.176 megawatt (MW) Pensacola Hydroelectric Project No. 1494, voluntarily filed a 
proposed shoreline management plan (SMP) for Commission approval.  The Pensacola 
Project is located approximately 78 miles northeast of Tulsa on the Grand (Neosho) River 
in Craig, Delaware, Mayes, and Ottawa Counties, Oklahoma.

2. For the reasons discussed below, we find that the SMP, as modified herein, is in 
the public interest because it provides for GRDA’s comprehensive management of the 
project reservoir and shoreline in a manner consistent with its license requirements and 
project purposes.  The SMP, as modified, would provide for reasonable residential and 
commercial development at the project, while protecting the project's environmental, 
public recreation, cultural, and scenic values.  This order includes specific conditions to 
provide for Commission oversight of GRDA's implementation of the SMP including: a 
revised map of shoreline management classifications (shoreline classifications) and 
resources; comprehensive reports on encroachments and habitable structures; provisions 
to assess and minimize disturbance of contaminated sediments; provisions to monitor and
protect water quality, shoreline vegetation, and wildlife species; provisions to assess and 
mitigate for comprehensive impacts on wetlands and wildlife resources; recreation site 
location data requirements; and an updated SMP within six years.

                                           
1 E-mail between GRDA and Commission staff, February 23, 2009 (filed 

June 14, 2011), which provided supplemental information on shoreline classification 
categories and corresponding mileage.
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BACKGROUND

3. The original license for the Pensacola Project was issued to GRDA in 1939.  A 
new 30-year license was issued on April 24, 1992.2  The project consists of:  (a) a main 
dam, which has a maximum height of 147 feet, and is comprised of (1) a 53.5-foot-long 
non-overflow abutment section on the west end, (2) a 4,284-foot-long multiple-arch 
section with a crest elevation of 757 feet Pensacola Datum (PD),3 (3) a 861-foot-long 
main spillway section, which has a crest elevation of 730 feet PD and is controlled by 
21 Taintor gates each 36 feet long by 25 feet high, (4) a 451-foot-long non-overflow 
gravity section on the east end, and (5) a 300-foot-long non-overflow abutment section 
consisting of (a) a concrete core wall; (b) two auxiliary spillways with approximate 
lengths of 464 feet and 422 feet about 1.0 mile east of the main dam, which consist of 
concrete gravity overflow type spillways with crest elevations of 740 feet PD controlled 
by a total of 21 Taintor gates each 37 feet long by 15 feet high; (c) the Grand Lake O' the 
Cherokees (Grand Lake) reservoir, which has a surface area of 46,500 acres and a storage 
volume of 1,680,000 acre-feet at the maximum power pool of 745 feet PD; (d) a 27-foot 
by 246-foot intake structure; (e) a powerhouse with dimensions of 87.75 feet by 
279.0 feet, located immediately downstream of the western end of the dam, which 
contains seven turbine-generator units with a total nameplate capacity of 105.176 MW; 
and (f) appurtenant equipment and facilities.

4. The 46,500-acre Grand Lake has 521.86 miles of shoreline and extends 66 miles 
upstream of the Pensacola Project dam.4  The project boundary is determined by the 
metes and bounds descriptions found in the titles to the lands abutting the lake.  In 

                                           
2 See Order Issuing New License (Major Project) (59 FERC ¶ 62,073).

3 Pensacola datum (PD) is 1.07 feet higher than National Vertical Geodetic Datum
(NVGD), which is a national standard for measuring elevations above sea level.  
Reservoir levels discussed in this order are in PD values unless otherwise specified.

4 The project license states there are 1,300 miles of shoreline around the Pensacola 
Project, and traditionally, GRDA has referenced 1,300 miles of shoreline for Grand Lake.  
In 2008, GRDA began converting the previously approved Exhibit G (project boundary) 
drawings for the project to a geographic information system (GIS) digital format to bring 
them into conformity with current Commission standards.  This conversion produced 
more accurate data concerning the amount of shoreline actually in the project boundary.  
By email dated February 23, 2009, GRDA provided Commission staff with the more 
accurate data derived from the GIS system, calculating the amount of shoreline within the 
project boundary as 521.86 miles. Commission staff reviewed and verified the accuracy 
of the revised calculation of shoreline miles.  Currently, GRDA is revising the project’s 
Exhibit G drawings under a separate proceeding.
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general, the project boundary for the project is at the 750-foot PD contour line; thus, the 
Commission regulates, in addition to the reservoir, only a strip-of-land (of varying 
horizontal distance, depending on the steepness of the terrain) around the reservoir’s 
perimeter.  Most of the land surrounding Grand Lake and outside the project boundary is 
privately-owned, and many areas along the shoreline have been developed with private 
homes, docks, condominiums, municipal and state parks, and commercial resorts and 
marinas.

5. Under amended article 401 of the project license, GRDA is required to maintain 
specific target water surface elevations at the reservoir throughout the year ranging from 
a minimum of 741 feet PD to normal maximum elevation of 744 feet PD.5  GRDA shares 
water storage and release operations with the U.S. Army Corps of Engineers (Corps) as 
part of a basin-wide system of flood control and navigation projects.  The Corps operates 
the flood control storage at Grand Lake and manages flood flowage easements between 
elevations 750 and 757 feet PD at the dam and elevations 750 and 760 feet PD in the 
upper reaches of the reservoir.  The Corps also has regulatory authority below elevation 
750 feet PD.6  Whenever the reservoir elevation is within the limits of the flood pool, the 
Corps directs the water releases from the dam under the terms of a 1992 Letter of 
Understanding and Water Control Agreement between the Corps and GRDA.7

PROPOSED SHORELINE MANAGEMENT PLAN

6. GRDA’s proposed SMP includes 11 sections: (1) purpose and scope of the SMP; 
(2) shoreline management goals and objectives; (3) a description of the agency and 
stakeholder consultation process; (4) an inventory of existing project resources; (5) a 
summary of the recreation management plan for the project, with estimates for future 
recreational use; (6) shoreline management classifications and allowable use categories; 
(7) adaptive management strategies to allow supplemental monitoring and management; 
(8) a new shoreline use evaluation process; (9) a shoreline structure permitting and 
inspection program; (10) an enforcement plan for shoreline structures; and (11) a 
monitoring and amendment process.  Appendices to the SMP include documentation of 
consultation, shoreline classification maps, suggested best management practices for non-
project lands (for informational purposes), and Commission license articles relevant to 
the SMP.

                                           
5 See Order Amending License (77 FERC ¶ 61,251), issued December 3, 1996.

6 See the U.S. Army Corps of Engineers’ letter, filed on September 18, 2008, in 
response to the Commission’s notice of the shoreline management plan.

7 See Order Amending License (77 FERC ¶ 61,251), issued December 3, 1996. 
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7. To guide GRDA in the protection and enhancement of the Pensacola Project’s 
environmental, recreational, and other resources, the SMP proposes to accomplish the 
following objectives:  (1) establish shoreline classifications and allowable use categories 
to guide the management of non-project uses of GRDA’s project lands; (2) establish an 
equitable and reasonable balance among private/public uses, overall maintenance of 
existing natural and cultural resources, and hydroelectric generation; (3) provide a 
reference and/or linkage to other project-related studies, management plans, and 
permitting regulations; (4) provide a summary of the types and locations of existing 
recreational opportunities and future recreational enhancements; (5) provide support and 
rationale for permitting processes and regulations within the project boundary; and 
(6) describe the SMP amendment and monitoring process.

8. The proposed SMP establishes six shoreline classifications (i.e., Project 
Operations, Municipal/Public Use, Stewardship, Wildlife Management, Responsible 
Growth, and Responsible Growth-Wetlands) and three allowable use categories 
(i.e., residential, commercial, and municipal/public) to manage the Pensacola Project 
shoreline.  Each shoreline classification and allowable use category is discussed below.

CONSULTATION AND PUBLIC NOTICE

9. GRDA provided several opportunities for public input during the development of 
the SMP.  GRDA requested federal and state resource agency participation in the 
development of the SMP in December 2005 and August 2006.  On September 12, 2007, 
GRDA solicited comments on the draft SMP from numerous agencies.  GRDA held 
additional specific meetings with the U.S. Fish and Wildlife Service (FWS) and 
Oklahoma Department of Wildlife Conservation (Oklahoma Wildlife).

10. GRDA also established a stakeholder working group (Stakeholder Group) to assist 
in the development of the proposed SMP.  The Stakeholder Group was comprised of 
interested individuals, representatives of non-governmental organizations, informal 
citizen groups, commercial interests, and state and federal agencies, including Oklahoma 
Wildlife, FWS, and Oklahoma Department of Environmental Quality (Oklahoma 
Environmental Quality).

11. Between February 8 and March 6, 2007, GRDA held five public hearings at 
different locations; a total of roughly 724 participants attended.  GRDA states that it 
received approximately 345 letters and emails and petitions with a total of 
2,713 signatures.  On September 12, 2007, GRDA provided the public a revised draft of 
the SMP and solicited comments.  GRDA then held two additional public meetings on 
October 2 and 4, 2007.

12. On August 8, 2008, the Commission issued a public notice of the proposed SMP, 
requesting comments, motions to intervene, and protests by September 7, 2008.  Rudolf 
Herrmann, Cheryl Lenhart, Mike Brady, Virginia Lawrence, and members of the 
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Stakeholder Group provided comments opposing specific provisions of the SMP.  Grand 
Lakers United Enterprise (Grand Lakers) and the Monkey Island Association submitted 
comments supporting the SMP.  The Corps filed a letter outlining its flowage rights.  
FWS provided detailed comments related to several provisions of the SMP, and 
Oklahoma Wildlife filed a letter indicating its support of FWS’ comments.  The National 
Park Service indicated it had no comments on the SMP.  These comments are 
summarized in detail in Commission Staff’s environmental assessment (EA) of the 
proposed SMP, issued on August 14, 2009.  There are no intervenors.8

13. Pursuant to 36 C.F.R. § 800.4(2), Commission staff sent a letter on 
December 3, 2008, notifying eight tribes (Delaware Nation; Ottawa Tribe of Oklahoma; 
Seneca-Cayuga Tribe of Oklahoma; Wyandotte Nation; Osage Tribal Council; Miami 
Tribe of Oklahoma; Sac & Fox Nation, Oklahoma; and Shawnee Tribe) that it was 
reviewing the SMP and that an EA of the SMP would be prepared and made available, 
upon which comments would be requested.  No comments were received from the tribes.

14. The EA recommends the proposed action with staff recommended measures as the 
recommended alternative, and concludes that the recommended alternative would not 
constitute a major federal action significantly affecting the quality of the human 
environment.  The FWS, City of Grove, Stakeholder Group, Grand Lakers, Grove 
Chamber of Commerce, GRDA, and 19 individuals provided comments on the EA.  
Substantive comments filed in response to the EA are addressed below.

DISCUSSION

15. Pursuant to Part I of the Federal Power Act (FPA), the Commission, when issuing 
a license for a hydropower project, requires the licensee to undertake appropriate 
measures to promote both developmental (power) and non-developmental uses (e.g., 
scenic, recreational, and environmental) of a waterway.9  These public interests uses, 
identified by the Commission in its licensing orders, constitute the “project purposes.”

16. The Commission’s regulations provide that:  

                                           
8 On October 6, 2009, the Commission’s Secretary dismissed motions to intervene 

filed by Mike Brady and Cheryl Lenhart, finding that neither motion set forth the 
movant’s position or interest to become party in sufficient factual detail.  That same day, 
the Commission’s Secretary denied a late motion to intervene filed by Grand Lakers, 
finding that the movant failed to explain why the time limitation should be waived.

9 See FPA section 10(a)(1), 16 U.S.C. § 803(a)(1) (2012), and 4(e), 
16 U.S.C. § 797(e) (2012).
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[a] project boundary must enclose only those lands necessary for the 
operation and maintenance of a project and for other project purposes such 
as recreation, shoreline control, or protection of environmental resources. 
Existing residential, commercial, or other structures may be included in the 
boundary only to the extent that underlying lands are needed for project 
purposes (e.g., for flowage, public recreation, shoreline control, or 
protection of environmental resources).10

17. The inclusion of lands within a project boundary serves the function of indicating 
that the lands are used in some manner for project purposes.  However, the mere 
inclusion of lands within a project boundary will not restrict landowner uses, since such 
inclusion does not itself create or alter property rights.11  A licensee is required to acquire 
and retain all interests in non-federal lands necessary or appropriate to carry out project 
purposes.12  These interests can be obtained through easement, fee title, leases, or other 
types of conveyances.  The instruments of conveyance define the extent of the licensee’s 
rights.13 Similarly, a landowner’s use of property within the project boundary is defined 
by the extent of its interests in such lands and waters.

18. It is the Commission’s responsibility to be a steward of the public’s resources, and 
to balance competing uses of hydropower projects, including power development, 
environmental protection, public recreation, flood control, and irrigation. Licensees are 
responsible for operating and maintaining their projects in accordance with license 
requirements and project purposes.  Consistent with these responsibilities, a licensee may, 
with prior Commission approval or through the standard land use article included in the 
license (article 410), authorize specific uses and occupancies of project lands and waters 
to a third party (i.e., adjacent landowner) that are not related to hydroelectric power 
production or other project purposes (non-project uses).  Non-project uses may include, 
but are not limited to, landscape plantings, private residential boat docks, and shoreline 
stabilization.  However, authorization of such non-project uses must ensure that shoreline 
development activities that occur within the project boundary are consistent with license 
requirements, purposes, and operations.

                                           
10 18 C.F.R. § 4.41(h)(2) (2013).

11 See, e.g., PacifiCorp, order on rehearing, 80 FERC ¶ 61,334, at 62,113 (1997).

12 See id., and standard Article 5 of the Pensacola Project license, April 1992 
License Order, 59 FERC ¶ 62,073.

13 Any disputes regarding property rights are not within the Commission’s 
jurisdiction.  Rather, they are matters for state courts to resolve.
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19. In order to implement its license with regard to non-project use of project lands, 
GRDA voluntarily filed an SMP to establish shoreline classifications and allowable use 
categories to guide the management of non-project uses of GRDA’s project lands, which 
it owns in fee or has other appropriate rights over.  GRDA made qualitative evaluations 
of existing shoreline uses and environmental resources immediately adjacent to and/or 
within the project.  This analysis, made in light of environmental, aesthetic, and social 
values and shoreline access, led to the establishment of the proposed shoreline 
classifications and allowable uses.

A. Shoreline classifications and Allowable Uses

20. To define GRDA’s management goals for specific project areas, the SMP 
establishes six shoreline classifications:  (1) Project Operations; (2) Municipal/Public 
Use; (3) Stewardship; (4) Wildlife Management; (5) Responsible Growth; and 
(6) Responsible Growth-Wetlands.  GRDA classified lands by evaluating existing 
shoreline uses and environmental resources using geographic information system (GIS)
databases, aerial photography, and local knowledge.  The table below lists the number of 
shoreline miles and percentage of shoreline for each shoreline classification.

Shoreline Classification Area Miles of Shoreline Percent of Shoreline

Project Operations 1.88 0.36

Municipal/Public Use 7.61 1.45

Stewardship 150.25 28.79

Wildlife Management 15.47 2.96

Responsible Growth 319.07 61.14

Responsible Growth-Wetlands 27.58 5.28

Total 521.86 100

21. Project Operations would encompass those lands needed for current and future 
project operation infrastructure and functions, which include dams, spillways, 
switchyards, transmission facilities, right-of-way areas, and security lands.  These areas 
require a degree of separation from other activities to ensure public safety and project 
security.  No other uses would be authorized for this shoreline classification.

22. Municipal/Public Use Areas would consist of project lands that serve a public 
purpose or governmental function such as state parks, public beaches, municipal water 
intake/outflow, utility line crossings, roads, bridges, and gas/oil pipelines.  GRDA would 
not permit new uses outside the scope of these areas.  GRDA also would not permit 
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private residential or commercial activities in these locations unless they are consistent 
with management policies of the area.

23. Stewardship areas would include project lands that contain important or 
“sensitive” resources, requiring special attention, consideration, and protection so that 
their significant environmental, cultural, or aesthetic values would not be threatened, 
diminished, or lost.  They would include certain resources protected by state and/or 
federal law, natural or cultural features considered important to the area or natural 
environment, and areas maintained for habitat, water quality protection, and general 
aesthetics, such as palustrine wetlands and “sensitive” aquatic or terrestrial habitat.  All 
currently undeveloped islands owned by GRDA would be included in this shoreline 
classification.

24. GRDA states it might permit, on a highly restrictive basis, temporary activities in 
Stewardship areas (e.g., bird-dog trials, one-time outdoor athletic events, and educational 
programs/projects) that would not require any form of construction, long-term use, or 
would result in an adverse effect on the protected resource.  New, permanent uses would 
be considered only if the proponent of the activity: (1) provides compelling evidence of 
hardship or establishes the existence of considerable public interest in the use that 
substantially outweighs the interest in preservation; (2) justifies the project location as the 
only feasible alternative; and (3) provides specific protection, mitigation and 
environmental enhancements prescribed by GRDA or through consultation with 
jurisdictional agencies.  All proposed uses would be subject to consultation with state and 
federal resource agencies and may require an EA or environmental impact statement 
(EIS).  Existing uses may be grandfathered under specified conditions. Generally no 
dredging or vegetation management activity would be permitted in Stewardship areas, 
though GRDA would review and consider site-specific vegetation management plans.  
Removal of vegetation in wetlands located in Stewardship areas would not be allowed.

25. The Wildlife Management shoreline classification affords the highest degree of 
protection under this SMP.  Wildlife Management areas would consist of project lands 
managed exclusively for the preservation and enhancement of aquatic and terrestrial
habitat, including all Wildlife Management areas identified in the project license and 
lands acquired to be developed as additional Wildlife Management areas.  These areas are 
generally characterized as larger tracks of land, removed from pressures of competing 
uses, where benefits of habitat protection can be best realized.  Allowable uses, including 
vegetation management, would be limited to those related to preservation and 
enhancement of habitat.  Uses inconsistent with this purpose would not be allowed, 
except with a waiver granted by GRDA’s Board of Directors and the Commission’s 
approval.  Any such use would require mitigation.  GRDA would consult with the 
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resource agencies on managing lands in this shoreline classification on an advisory 
basis.14

26. The Responsible Growth shoreline classification contains project lands managed 
exclusively to accommodate reasonable demands for public and private uses that are 
conducive to the protection and enhancement of Grand Lake’s environmental, 
recreational, and socioeconomic resources.  Responsible Growth areas contain existing 
residential and/or commercial uses and areas of limited or no development not otherwise 
classified in this SMP.  Generally, Responsible Growth areas would not contain 
“sensitive” or important resources that require the degree of protection afforded by the 
Stewardship or Wildlife Management shoreline classifications.  Uses within this 
shoreline classification would generally fall under the commercial and residential 
allowable use categories.  Prior to allowing new uses in this shoreline classification, 
GRDA would consider: (1) characteristics of existing permitted uses and recreation uses 
within one half mile; (2) shoreline topography and geometry; (3) impact on safety and 
navigation; (4) environmental effects; (5) recreation use effects; and (6) potential 
economic development and tourism benefits.

27. Responsible Growth-Wetlands would include project lands containing palustrine 
wetlands not included in Stewardship Areas due to diminished resource management 
potential.  Generally, GRDA proposes to mitigate uses in Responsible Growth and 
Responsible Growth-Wetland areas through the Stewardship and Wildlife Management 
shoreline classifications.  New uses in areas containing wetlands may be subject to 
greater scrutiny and may require specific protection, mitigation, and/or environmental 
enhancements.  Vegetation management activities would require a site-specific 
vegetation management plan that must be submitted to and approved by GRDA.  
Dredging may not be permitted if the wetlands in the proposed project or activity area are 
identified in the National Wetlands Inventory (NWI).  Any request for a dredging permit 
would require prior Commission approval.

28. GRDA proposes three allowable use categories:  (1) commercial; (2) residential; 
and (3) municipal/public use that reflect the majority of allowed uses within the project 
boundary based on the shoreline classifications.  These allowable use categories define 
common use types and identify additional considerations for determining site-specific 
appropriateness.  Depending upon the specific allowable use, such uses may be 
authorized by GRDA either through the applicable provisions of license article 410 
(standard land use article) or upon prior Commission approval of an application filed by 
GRDA for the proposed use.

                                           
14 See Section 4.4 of the SMP.
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29. Commercial uses within the project boundary would include full service marinas, 
commercial docks with 10 or more slips, courtesy docks, boat ramps, marine railways 
and trams, breakwaters, shoreline stabilization, dredging, commercial water withdrawal 
(e.g. golf courses), vegetation management, and agricultural uses.  Proposed commercial 
uses would be located in areas with adequate shoreline and water depth to allow 
construction and operation with minimal effect on environmental resources.  GRDA 
recognizes that new commercial uses should be located in areas that currently support 
similar uses, in areas that could support future high/intensive uses, and in locations 
separated from distinctly residential uses.

30. Residential uses within the project boundary would include private docks, 
community docks, multi-slip boat docks with 10 or more slips, boat ramps, marine 
railways and trams, breakwaters, shoreline stabilization, vegetation management, 
dredging, and residential water withdrawal.  Residential uses would be permitted by 
GRDA for either private residential or multi-family residential purposes.  GRDA, 
however, may find certain cove areas, shoreline locations with shallow water, areas 
considered congested or which support important or “sensitive” resources, inappropriate 
for new uses related to residential development.  GRDA would emphasize consolidating 
uses to minimize shoreline effects for both single and multi-family shoreline uses.

31. Municipal/Public uses within the project boundary would include public/municipal 
water withdrawal/discharge, water treatment systems, parks, boat ramps, and docks.  
GRDA developed definitions and identified specific areas within or adjacent to the 
project boundary where known municipal/public uses occur.  GRDA acknowledges that a 
degree of separation from other uses may be necessary for the safe operation and/or 
delivery of services associated with these types of uses.  Any municipal or public use area 
proposed outside an existing designated area must be shown to be in the public interest.

1. Shoreline classification of Wetlands Within Wolf Creek, Carey Bay, and Monkey 
Island and Protection of Areas Identified as “Sensitive” by Resource Agencies

32. In the proposed SMP, GRDA designates wetlands within the Wolf Creek, Carey 
Bay, and Monkey Island areas as Responsible Growth-Wetlands, based on the 
fragmented nature of these wetlands and the considerable pressure for growth that exists 
in these locations.  During the development of the proposed SMP, FWS agreed that small 
isolated wetland areas surrounded by development have limited value and generally 
could be reclassified to Responsible Growth-Wetlands to allow some impacts, provided 
such impacts were mitigated.  However, FWS states it does not agree that such shoreline 
classification is appropriate in Wolf Creek, Carey Bay, and Monkey Island because these 
wetlands are large, and the impacts would be difficult to mitigate.  FWS recommends 
these wetlands be classified as Stewardship.  The EA recommends that the SMP 
designate the larger blocks of wetlands in the Wolf Creek, Carey Bay, and Monkey Island 
areas as Stewardship.
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33. In response to the public notice of Commission staff’s EA of the SMP, Stephen 
Miller, Vicky and John Miller, Eddie DeLong, Emily DeLong, C. DeLong, Lisbeth
DeLong, Thomas DeLong, Stan DeLong, and three unidentified individuals support the 
recommended Stewardship shoreline classification for the designated wetland areas, and 
more specifically, for Monkey Island.

34. GRDA states that it finds Commission staff’s recommendation to designate 
wetlands in Wolf Creek, Carey Bay, and Monkey Island as Stewardship unacceptable and 
notes the following:  (1) these areas contain important natural resources and intense 
developmental pressures from adjacent communities, infrastructure, and development; 
(2) much of these lands are within City of Grove’s corporate city limits and on Monkey 
Island, a well-established community and vacation destination on Grand Lake; and 
(3) this recommendation fails to appreciate the high desirability of these locations for 
future development and the efforts to mitigate for those pressures in the proposed SMP.

35. The Grove Chamber of Commerce, the City of Grove, and Oklahoma State 
Representative Doug Cox also oppose classifying these wetlands as Stewardship.  Citing 
economic reasons, the City of Grove passed a resolution that GRDA classify affected 
corporate areas of the City of Grove as Responsible Growth and not Stewardship or 
Responsible Growth-Wetlands.15  

36. Based on the scale of Figure 5.12-1 in the SMP, which shows wetland mapping for 
the reservoir, it is difficult to determine the extent to which these wetlands are 
fragmented and which areas represent the large wetland blocks on Wolf Creek, Carey 
Bay, and Monkey Island referenced by FWS.  Without more detailed information on 
which to base such reclassifications, reasonable development in areas that are currently 
classified as Responsible Growth-Wetlands that do not necessarily require significant 
natural resource protection may be precluded.  For these reasons, we do not concur with 
the EA’s recommendation to reclassify large wetland areas on Wolf Creek, Carey Bay, 
and Monkey Island from Responsible Growth-Wetlands to Stewardship.  However, we 
find that additional Commission oversight is needed in these areas, as outlined later in 
this section.

37. FWS and Oklahoma Wildlife also identified “sensitive” lands throughout the 
project during the development of the SMP and provided this information to GRDA.  
The agencies recommend that these “sensitive” lands be afforded additional scrutiny, 
such as that provided in the Responsible Growth-Wetlands shoreline classification.  The 
Responsible Growth-Wetlands shoreline classification requires site-specific planning and 
analysis prior to the authorization of new uses or vegetation management activities, 

                                           
15 See Grove City Council’s Resolution No. 09-023 filed with the Commission by 

the City of Grove on September 10, 2009.
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which may necessitate possible mitigation or an alternative vegetation management plan.  
The EA recommends GRDA require site-specific planning and analysis prior to the 
authorization of new activities or vegetation management for all areas the FWS and 
Oklahoma Wildlife identified as “sensitive.” This site-specific planning would include 
evaluations of and mitigation for effects on wetlands or other habitat for threatened, 
endangered, or “sensitive” species.

38. GRDA states that it based its shoreline classifications on its GIS database (which 
included palustrine wetlands, contour and bathymetric data, and aquatic and terrestrial 
habitats considered significant by state and federal wildlife agencies), local knowledge of 
both GRDA staff and stakeholders, and site-specific verification.  GRDA notes that not 
all shoreline areas that generally meet the shoreline classification definitions necessarily 
fall into that particular shoreline classification.

39. GRDA states that the agencies identified approximately 215 miles of shoreline as 
“sensitive.” GRDA notes that under the proposed SMP, about 165 miles of this shoreline 
is protected under the Stewardship and Wildlife Management shoreline classifications, 
and about 41 miles are in the Responsible Growth shoreline classification and would be 
subject to the recommended protection mechanisms.16  GRDA states that areas 
designated by the agencies as “sensitive” generally contain wetlands, steep slopes, 
shallow areas, or “sensitive” aquatic or terrestrial habitat, with the exception of some of 
the areas in the 41 miles identified as “sensitive” by the agencies and classified as 
Responsible Growth.  As such, GRDA supports the EA recommendation, except for the 
above “sensitive” designation within the Responsible Growth shoreline classification.

40. The levels of protection that the Stewardship and Wildlife Management shoreline 
classifications provide would protect those lands that fall within these shoreline 
classifications that are identified as “sensitive” by the resource agencies.  Vegetation 
management is generally not allowed in either shoreline classification, though GRDA 
would review site-specific proposals in the Stewardship shoreline classification.  All new 
proposed uses in the Stewardship shoreline classification would be subject to consultation 
with state and federal resource agencies and may require an EA or EIS.  Proposed 
activities in Wildlife Management Areas that are inconsistent with the preservation or 
enhancement of habitat would require a GRDA waiver and prior Commission approval.

41. Based on the discrepancy between GRDA and the agencies regarding lands 
designated as “sensitive” within the Responsible Growth shoreline classification, it is 

                                           
16 Commission staff is unable to replicate GRDA’s calculation of the 41 miles 

GRDA indicates is classified as Responsible Growth and identified by the agencies as 
“sensitive.”  There is no map which shows the overlay of the agency identified 
“sensitive” areas with GRDA’s shoreline classifications.
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difficult to determine the level of sensitivity of those lands in question.  Without more 
detailed information, requiring greater scrutiny in areas classified as Responsible Growth 
may preclude development in areas that do not necessarily require significant natural 
resource protection.  For these reasons, we do not concur with the EA’s recommendation
at this time. 

42. In preparation of the SMP, GRDA created a map of the shoreline classifications.  
The agencies also provided GRDA a separate map of the areas designated as “sensitive.”  
There is, however, no single map that clearly shows the overlay of the agency identified 
“sensitive” areas on the shoreline classifications.  To provide for appropriate Commission 
oversight of the lands on Wolf Creek, Carey Bay, and Monkey Island classified as 
Responsible Growth-Wetlands that the agencies recommend be classified as Stewardship 
and lands identified by the resource agencies as “sensitive” that GRDA designated as 
Responsible Growth, we will require GRDA to revise its shoreline classification map as 
outlined below and to develop provisions to manage these lands.

43. We require GRDA to create a revised map of the project shoreline lands in their 
designated shoreline classifications and an overlay that shows:  (1) those lands on Wolf 
Creek, Carey Bay, and Monkey Island that are classified as Responsible Growth-
Wetlands that the agencies recommend be classified as Stewardship; and (2) the lands 
identified as “sensitive” by the resource agencies that GRDA designated as Responsible 
Growth.  GRDA is also required to develop provisions for managing the lands in the 
overlay area to determine the appropriateness of site-specific development in these areas 
and its impact on significant natural resources. At a minimum, these provisions should 
include measures to evaluate future development proposals and ensure protection of 
significant natural resources on such lands, identification of appropriate allowable and 
prohibited uses, and measures to evaluate the need for any reclassifications of such lands, 
including any proposals to reclassify such lands based on the development of the revised 
map. GRDA is required to consult with FWS and Oklahoma Wildlife in the preparation 
of the map and management provisions.  The map and management provisions should be 
filed for Commission approval within six months of the issuance date of this order along 
with any agency comments or recommendations.  

44. Until the revised maps and associated management provisions required above are 
filed and acted upon by the Commission, it is appropriate to ensure that any development 
activities authorized in the above identified areas in the interim do not have significant 
impacts. Under article 410 (the standard land use article), GRDA may authorize, without 
prior Commission approval, certain types of uses and occupancies of its lands and waters 
so long as the proposed use and occupancy is consistent with the purposes of protecting 
and enhancing the scenic, recreation, and other environmental values of the project.  
Specifically, GRDA may grant permission for limited uses, including:  landscape 
plantings; non-commercial piers, landings, boat docks or similar structures or facilities 
that can accommodate no more than 10 watercraft; and embankments, bulkheads, 
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retaining walls or similar structures for erosion control to protect the existing shoreline.  
GRDA may also grant leases and conveyances for other specific proposed uses, provided 
certain environmental protection conditions in the article are met and appropriate state 
and federal agencies are consulted. Further, GRDA is required to file with the 
Commission, for approval, any applications for proposed uses that are beyond the scope 
of article 410. Through these requirements, any potential adverse impacts on the affected 
area would be carefully considered before any approval is given for a specific use of 
project lands.

45. Under GRDA’s proposed vegetation management plan discussed further below, 
adjacent landowners would be allowed to implement various vegetation management 
activities on adjoining reservoir shoreline property owned by GRDA, including the lands 
designated as “sensitive” by the agencies within the Responsible Growth classification,
without a permit from GRDA. Given this information, unpermitted vegetation 
management activities in these lands have the potential to impact significant natural 
resources during the interim period before the revised maps and associated management 
provisions required above are filed and acted upon by the Commission.  To provide 
further oversight during this interim period, GRDA must continue to implement its 
existing practice of requiring permits for any proposed vegetation management activities 
on the lands within the Responsible Growth classification that the resource agencies 
identified as “sensitive” until the Commission acts on the revised map and associated 
information required above.  The Commission reserves the right to modify or discontinue 
this permitting requirement for such lands upon final action on the required filing. 

2. Sub-Classification of the Responsible Growth Shoreline Classification

46. The EA recommends that GRDA revise the SMP to include sub-classifications, or 
to reclassify the shoreline areas designated as Responsible Growth, to differentiate 
between more limited development (i.e., residential) and more intense development (i.e., 
multi-purpose/commercial).  The EA indicates that such sub-classifications would help 
prevent conflicts between commercial and residential uses, minimize safety hazards, 
promote responsible growth, and provide for protection of shoreline resources. In 
response to the EA, Virginia Lawrence, Don Reed, Cheryl Lenhart, and Oklahoma State 
Representative Ron Peters filed comments supporting the EA’s sub-classification 
recommendation.  Seven members of the SMP Stakeholder Group also support the need 
to refine the shoreline classification and suggest returning to the original shoreline 
classifications proposed in earlier SMP drafts that distinguish between limited 
use/residential, and multi-use/commercial development.

47. GRDA opposes the EA recommendation to establish sub-classifications for 
Responsible Growth areas, stating:  (1) use of the EA’s suggested shoreline classification 
system would return to the shoreline classifications proposed in earlier drafts of the SMP
that GRDA revised based on strong public input; (2) the proposed system accomplishes 
what is desired; and (3) GRDA feels that the agencies are biased toward no commercial 
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growth.  Pat Gallagher, Doug Cox, Grand Lakers, and Congressman Dan Boren with 
Senator Tom Coburn and Senator Jim Inhofe also support the SMP’s proposed 
Responsible Growth shoreline classification, asserting that it provides for economic 
growth.

48. Under GRDA’s proposed shoreline classifications, the Responsible Growth 
shoreline classification would encompass about 319 shoreline miles or 61 percent of the 
total project shoreline.  Allowable uses for these areas would generally fall under the 
commercial and residential allowable use categories, as outlined earlier.  Roughly 165 
miles or 31.75 percent of shoreline resources would be protected under the Stewardship 
and Wildlife Management shoreline classifications.

49. In its proposed SMP, GRDA states that Responsible Growth areas would be 
managed to accommodate reasonable demands for public and private uses that are 
conducive to the protection and enhancement of Grand Lake’s environmental, 
recreational, and socioeconomic resources.  GRDA states that certain allowable uses may 
not be appropriate in some Responsible Growth areas, given the location’s characteristics 
and prevailing use patterns.  Prior to allowing new uses in these areas, GRDA would 
consider the following:  characteristics of existing permitted uses and recreational uses 
within a half-mile radius, shoreline topography, safety and navigation, environmental 
effects, recreational use, and potential economic development benefits.  GRDA 
recognizes in the proposed SMP that commercial uses typically have more intensive use 
patterns than residential or municipal/public uses.  Therefore, we expect that most 
commercial uses would be located in areas that support similar and future intensive uses
in locations separate from distinctly residential uses.

50. For any specific development proposal, GRDA would also be required to comply 
with all applicable license requirements and SMP provisions, including article 410.  To 
permit proposed uses outside the scope of article 410, GRDA is required to file an 
application with the Commission, along with documentation of agency consultation, and 
receive Commission approval before authorizing such uses. Pursuant to these 
requirements, GRDA is required to consult with appropriate resource agencies on  
specific proposed development at the project, and through these requirements, any 
potential adverse impacts on the affected area would be carefully considered before any 
approval is given for a specific use of project lands.

51. Given the above oversight through existing license requirements and the additional
requirements in this order, the proposed SMP along with GRDA’s permitting program 
would allow for reasonable commercial and residential development within the 
Responsible Growth shoreline classification while protecting significant shoreline 
resources and the scenic, recreational, and other environmental values of the project.  We 
conclude that the proposed SMP, with our modifications, would ensure that potential 
impacts of such development are adequately addressed and allow for project purposes 
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and resources to be sufficiently protected without the need for the sub-classification 
recommended by Commission staff in the EA.

B. Permitting Program

52. In Section 10 of the SMP, GRDA outlines standards and requirements for the 
following permitted uses:  commercial and residential uses; vegetation management; 
dredging; habitable structures; placement of buoys; shoreline stabilization; construction 
of railways, tram systems, fences, ramps, and retaining walls; responsible grazing; 
encroachments; leases of project lands for public purposes; general property inspections; 
waivers, exceptions, modifications, or additional requirements for permits; and 
grandfathered improvements.  This section also provides materials on best management 
practices and educational outreach and agency regulatory review and permitting required 
by the Corps, Oklahoma State, and local agencies.  GRDA’s current permitting 
procedures and standards are available on GRDA’s website (www.grda.com), at the 
GRDA Ecosystem Management Department office, by phone, or by mail.

53. For any activity or use not covered under article 410, GRDA proposes a process 
by which an applicant can consult GRDA guidelines (which cover planning, review, and 
construction) and submit a written application to GRDA.  GRDA would then review 
permit applications for new uses on a case-by-case basis under these guidelines and its 
most current permitting program.  Federal, state, county, or local agency consultation 
would be initiated by applicants or GRDA, as appropriate.  Once a permit is issued, 
GRDA would conduct a second on-site visit during construction, inspect and verify post 
construction, and certify the permit.

54. GRDA would evaluate new uses and modifications to existing uses based on the 
following criteria:  (1) characteristics, zoning, intensity, and prevailing permitted uses 
within a half-mile radius of the proposed activities, including shoreline classification and 
allowable use categories; (2) shoreline topography and geometry; (3) safety, navigation, 
and flood control requirements; (4) environmental effects; (5) potential economic 
development and tourism benefits; (6) recreational use effects; (7) any other criteria that
may affect the proposed project; (8) the practicability of using reasonable alternative 
locations and methods to accomplish the objective of the proposed facility or activity; 
(9) the extent and permanence of the beneficial or detrimental effects that the proposed 
facility or activity is likely to have on the uses suitable to the area; and (10) existing 
jurisdictional regulations.

55. GRDA reserves the right to make changes in permitting standards and 
requirements independent of the SMP.  While Section 10 of the SMP includes GRDA’s 
permitting procedures and standards, this order does not specifically approve those 
procedures and standards as a component of the SMP nor does GRDA specifically 
request that we approve them.  However, we expect that GRDA will update its permitting 
procedures and standards to reflect those provisions addressed in this order, as applicable.  
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Further, GRDA should not make any changes to its permitting standards and procedures 
that are inconsistent with the SMP’s intent and provisions.

56. In its comments on the EA, the Stakeholder Group states that, during pre-filing 
consultation, permit requirements for retaining walls, wave breakers, and commercial and 
residential floating docks were never made part of the scope of study or comment for the 
Stakeholder Group, although they repeatedly asked that these uses be added. The 
Stakeholder Group believes that these permits should be included in the SMP for the 
mutual benefit of prospective buyers, contractors, realtors, lake visitors, and inspectors, 
among others, in an effort to reduce conflicts and misunderstandings.

57. GRDA’s permitting procedures and standards allow it to manage its shoreline at 
the project and to determine and set forth requirements for permitted uses.  As indicated 
earlier, this order does not approve GRDA’s permitting procedures and standards as a 
component of the SMP.  It is GRDA’s responsibility to determine the uses to be 
permitted at the project and to include those uses in its permitting procedures and 
standards.  GRDA’s permitting procedures and standards are available and should 
sufficiently document and communicate its expectations.  GRDA also maintains the right 
to make changes to its permitting procedures and standards, and should, therefore, be able 
to add uses and/or make modifications as needed to adapt to needs at its project.  We, 
therefore, do not require GRDA to incorporate those uses identified by the Stakeholder 
Group into its SMP provisions.  We expect GRDA to work with stakeholders to address 
any specific concerns related to activities authorized through its permitting procedures 
and standards.

C. Non-Project Use Monitoring and Enforcement

58. GRDA would institute permit and non-project use tracking by using existing GIS 
capabilities.  GRDA would enter new permit applications into the GIS database to track 
development and use patterns and make data on permitted activities readily accessible.  
GRDA would use this database to assess permit applications and the need for future 
changes in permitting or land use shoreline classifications. GRDA would update project 
and resource databases as needed to ensure they reflect field conditions.  As long as 
resource and use criteria as established by this SMP do not change, GRDA would not 
seek additional review by the Commission.

59. GRDA law enforcement staff administer all GRDA policies and regulations.  Law 
enforcement duties include: periodic inspection of permitted structures; general patrol of 
Grand Lake to identify new construction; review of permits approving repairs or new 
construction of facilities; water quality sampling; buoy review and relocation; and 
issuance of violation notices to permittees who are in violation of permit standards and 
conditions.  GRDA patrol officers and other Ecosystem Management staff conduct 
periodic flyovers, to assess development and discover new uses within the project 
boundary or potential violations of existing permits.
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60. GRDA has the right to remove or cause to be removed from GRDA's waters and 
lands and cancel any license or permit if an authorized dock, wharf, boat house, 
breakwater, buoy or any other structure, private or commercial, is not: constructed 
pursuant to generally-accepted construction practices; installed in accordance with the 
plans and specifications approved by GRDA; kept in a good state of repair, or in 
compliance with applicable permitting requirements.  GRDA would impound any loose 
or abandoned dock, and the owner would be responsible for any expenses incurred by 
GRDA in handling the issue.

D. Encroachments

61. In Section 10.6.7 of the SMP, GRDA states that certain structures built on project 
property prior to June 1, 2005, may be allowed to remain at its discretion pursuant to 
Oklahoma statute title 82, § 874.2.17  Structures must be consistent with the purposes of 
protecting and enhancing the scenic, recreational, and other environmental values of the 
project.  Owners of such structures may obtain a license from GRDA to encroach for a 
maximum of thirty years, subject to Commission approval. According to GRDA’s 
January 26, 2009 supplement, if an encroachment is identified, GRDA would conduct an 
investigation to determine if the encroachment existed prior to June 2, 2005, and would 
be eligible for a license to encroach, if residential, or a lease, if commercial.  If the 
encroachment is eligible for a license or lease, the encroachee is sent an application 
packet.  An appraisal is done to assess the value of the land encroached upon.  All 
licenses and leases are then presented to the GRDA Board of Directors for approval.  
Leases are forwarded to the Commission for approval.  If an encroachment is damaged or 
destroyed, the encroachment would not be allowed to be rebuilt.  If the encroachment is 
not eligible for a license, or lease, GRDA would send a demand letter for its removal.  If 
the letter is not successful, GRDA would pursue removal action in district court.  GRDA 
would use monthly flyovers, daily patrol by lake patrol and compliance officers, and 
stakeholder reports of violations to identify encroachments.

62. Standard article 5 of the project license requires licensees to acquire and retain 
sufficient property and rights to construct, maintain, and operate the project.  Licensees 
are responsible for ensuring that project lands are protected and maintained for their 

                                           
17 GRDA, in its January 26, 2009 supplement, provided the following text as 

explanation of its state statutory authority to issue licenses for encroachments:  “Title 82, 
Section 874.2 of the Oklahoma Statutes provides:  The Grand River Dam Authority is 
hereby authorized in its discretion to issue licenses to encroach upon real property owned 
by the Authority to adjacent property owners for structures built upon the real property 
prior to June 1, 2005.  The Authority shall receive from the licensee for any license 
issued pursuant to this section the fair market value of the unimproved land and any 
administrative costs, including appraisals or surveys, required by the Authority.”
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designated project purposes, such as operation and maintenance, flowage, recreation, 
public access, protection of environmental resources, and shoreline control.  Licensees 
must also monitor project property to ensure that no unauthorized uses and occupancies 
occur within the project boundary and must take appropriate actions to address any 
encroachments found at the project.  Encroaching structures or unauthorized uses located 
on lands in the project boundary can have adverse effects on project purposes and the 
project’s scenic, recreational, and environmental values and are inconsistent with the 
licensee’s obligations and responsibilities under standard article 5.

63. Further, the Corps, by letter filed September 17, 2008, states that in support of the 
flood control storage, the Corps manages flood flowage easements between elevations 
750 and 757 feet PD at the dam and elevations 750 to 760 feet PD in the upper reaches of 
the reservoir.  The Corps states it has regulatory authority below elevation 750 feet PD
and states that part of its management responsibility for the flood flowage easements is 
the approval of any structure, including fill material, to be placed within the purchased 
flowage easement elevations for a specific property.  Any work to be performed within
the stated flowage easement elevations below 750 feet PD should be submitted to the 
Corps for review and approval.

64. Given GRDA’s proposal to use monthly flyovers, daily patrols by lake patrol and 
compliance officers, and stakeholder reports of violations to identify encroachments, we 
expect that GRDA should be able to inspect all lands within the project boundary and 
identify existing encroaching structures in a timely manner.  To ensure encroachments do 
not interfere with project purposes or Corps flood flowage easements and are resolved 
adequately, GRDA is required to prepare a comprehensive report to be filed for 
Commission approval within one year of the issuance date of this order. The report must 
identify and assess encroachments (either individually or in categories, as appropriate) at 
the project.  This report should include any encroachments that: (1) have not been 
previously reviewed and approved by the Corps and have not been authorized by GRDA 
either under the standard land use article or upon prior Commission approval; (2) have 
not been previously reviewed and approved by the Corps and have been authorized by 
GRDA pursuant to a license (residential) or lease (commercial) under state law; (3) have 
been identified, but not yet fully resolved; or (4) are newly identified through GRDA’s 
monitoring procedures in preparation of this report.  Thus, the report should not include 
structures that have been appropriately authorized by GRDA under the standard land use 
article or upon prior Commission approval and approved by the Corps, or any structures 
built where the structure owners had the appropriate property right to construct them.   
Commission staff will review the information provided by GRDA to ensure there is no 
impact on project purposes and that the Corps reviewed and approved each 
encroachment.

65. For each encroachment, the report must include the following detailed 
descriptions: (1) the type, size, and location of the site, including all facilities and 
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structures; (2) a detailed map or drawing showing the location of the encroachment in 
relation to the project boundary, project reservoir shoreline, and any nearby project 
features; (3) the licensee’s current ownership or rights to the lands underlying the 
encroachment; (4) the property rights, if any, held by the owner of the encroachment; 
(5) the specific project purposes served by the underlying lands and associated shoreline 
classification under the SMP; (6) any adverse impacts of the encroachment on specific 
project purposes or resources and how the adverse impacts were handled; 
(7) documentation of Corps authorization for each encroaching structure, indicating that 
it reviewed and approved the structure(s)18; and (8) for encroachments which GRDA has 
yet to resolve (i.e., those that were sent a packet by GRDA or those newly identified 
during the preparation of this report), a proposed plan and schedule for resolution.

66. For those encroachments which GRDA cannot authorize under its standard land 
use article (i.e., most commercial leases), Commission staff expects GRDA to file non-
project use of project lands applications for Commission approval.  To keep Commission 
staff apprised of the number of potential filings, GRDA should list in the report 
applications for any encroachments that it anticipates it will be filing with the 
Commission, whether individually or in groups, and when it expects to file such 
applications with the Commission.

67. In addition, elements of GRDA’s policy on encroachments require clarification.  
GRDA’s policy on encroaching structures states “certain structures built on project 
property” would be allowed to remain on the property and receive a license, if residential, 
or a lease, if commercial, for a maximum 30-year period.  Both licenses and leases would 
require GRDA approval, and leases would be forwarded for Commission approval.  Yet, 
there is no definition describing the types of structures that would be allowed or 
prohibited.  Further, the distinction between licenses and leases seems to indicate that 
only commercial encroachments would be forwarded to the Commission for approval.  
The proposed policy also provides no indication whether the license or lease is 
transferable or renewable and fails to discuss what happens to the encroaching structure 
when the license or lease expires.  Regarding GRDA’s process for allowing 
encroachments, GRDA indicates that once an encroachment is identified it would send 

                                           
18 If documentation of the Corps prior authorization of the structure(s) is not 

available, GRDA should consult with the Corps and provide documentation of the Corps 
review and approval of the encroaching structure(s) as part of this report.  In particular, 
GRDA filed applications with the Commission on October 1, 2010, November 3, 2010, 
and January 20, 2011, in an attempt to resolve specific, existing encroachments that it 
identified.  These applications do not include appropriate Corps review and approval.  
Therefore, GRDA should include these encroachments (once it receives Corps review 
and approval) as part of the report to be filed.
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the encroachee an application packet.  However, there is no further information on 
GRDA’s process for following-up with the encroachee or a timeframe for the encroachee 
to respond.

68. Therefore, we require GRDA to provide, in the report,  clarification of its 
encroachment policy, including what types of structures would be allowed as 
encroachments and timeframes for its procedures for handling encroachments, and to 
explain whether a license or lease is transferable and renewable and what happens to the 
structure(s) when the license or lease expires.  GRDA should consult with FWS and 
Oklahoma Wildlife on the report and explain how it incorporated any agency comments 
or provide project-specific reasons why agency comments were not incorporated.

E. Grandfathering

69. The SMP states that existing uses that were properly permitted but which may no 
longer be compatible with this SMP, may remain in place, so long as they comply with 
the size, location and type requirements set forth in GRDA’s requirements in effect at the 
time the structure was built.  Grandfathered uses would not be transferable to other 
locations.  Uses, for which GRDA has not issued a permit, would not be eligible for 
grandfathering.  All existing and new uses must comply with all current regulations 
pertaining to maintenance, safety, and environmental protection.

70. GRDA states that residential docks in Stewardship areas would be the most 
common uses to be grandfathered.  Section 7.1.3 of the SMP, provides that uses in 
Stewardship areas in existence at the time of the enactment of the SMP would be allowed 
to continue if (1) the use was properly permitted at the time of the SMP’s enactment; 
(2) the use is maintained in alignment with GRDA’s guidelines; and (3) the continuation 
of the use does not pose irreparable harm.  GRDA recognizes that habitable structures 
also may be grandfathered since GRDA is still developing rules for these structures.19  

71. Based on these provisions, we find that existing, permitted grandfathered uses may 
continue provided they are adequately maintained in good condition.  Such permitted 
uses may not be modified without prior GRDA approval or prior Commission approval, 
or both, as required under the applicable provisions of the proposed SMP and project 
license.  Permitted grandfathered uses that fall into disrepair are subject to the 

                                           
19 While habitable structures exist at the project, they are not treated as 

grandfathered uses under these specific provisions.  Currently, there is no permitting 
category for such structures. Most existing habitable structures were constructed on 
existing commercial or residential docks that were previously permitted by GRDA.  
These types of uses are unique and are subject to other management actions or 
requirements, as discussed in this order.
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enforcement provisions of the proposed SMP.  Existing uses that have not been permitted 
by GRDA are considered encroachments and would be treated as such pursuant to the 
requirements of the proposed SMP, as modified by this order.

F. Habitable Structures

72. In section 10.6.1 of the SMP, GRDA defines habitable structures, as opposed to a 
traditional factory built navigable houseboat, as “living quarters constructed in 
conjunction with new or existing docks, piers, and floats.  These structures generally 
resemble cabins and/or homes, placed on floating structures such as covered or enclosed 
docks, over boathouses and other similar structures where a building is or may be 
occupied by people overnight or for extended periods.  Generally, these structures may 
contain water supply and/or waste disposal facilities such as sinks, showers, toilets, 
kitchen facilities, food preparation areas, etc.”

73. Public comments on habitable structures were provided throughout the 
development of the SMP.  Stakeholder Group members comment that habitable structures 
are aesthetically unpleasing and detract from sportsmen’s ability to use the lake, 
particularly for night-fishing.  The Stakeholder Group also recommends that GRDA 
provide clear language to indicate that habitable structures are not permissible on the 
lake. Mike Brady states that habitable structures should not be permitted and that GRDA 
has no clear policy regarding these structures.

74. In Section 10.6.1 of its SMP, GRDA states that on-water habitable structures on 
Grand Lake have become a focus of concern for shoreline residents.  GRDA indicates
that it was gathering information and reviewing relevant studies related to the desirability 
of habitable structures on Grand Lake and that it would file an amendment to the SMP to 
address habitable structures within 90 days of submission of the SMP.  In its 
December 23, 2008 filing, GRDA indicates that it was conducting a lake-wide inventory 
of all habitable structures on Grand Lake and included a contracted environmental 
assessment of the existing habitable structures on the lake.  GRDA also states that it had
imposed a moratorium on the construction and modification of habitable structures and
planned to develop environmental and aesthetic standards for these structures.

75. The contracted environmental assessment of habitable structures at Grand Lake 
concludes that these structures do not pose a significant environmental threat to the lake, 
provided that GRDA performs the following:  (1) requires all wastes from structures to 
receive at least secondary wastewater treatment before being discharged; (2) requires 
structures and boats to have holding tanks that are not susceptible to rupture or leakage 
due to a catastrophic weather event; (3) requires automatic shut-off valves on all lines 
between the shore and habitable structures; (4) develops and implement a comprehensive, 
lake-wide monitoring and modeling program that routinely tracks major water quality 
variables; (5) institutes a program to collect data on physical properties of the lake (e.g., 
bathymetry); (6) considers a special license fee where proceeds go toward construction 
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and maintenance of an adequate number of pump-out stations in order to avoid boat 
owners dumping wastes; (7) reviews monitoring data annually to identify potential water 
quality problems; (8) uses newly-collected data to update modeling results every three 
years; and (9) makes changes to the SMP based on updated modeling and monitoring 
observations.

76. The licensee’s environmental assessment focuses on the potential water quality 
effects of habitable structures.  While potential water quality effects appear to be 
minimal, a number of related adverse effects that may be cumulative in nature should be 
considered.  For example, wildlife and terrestrial species may be adversely affected.  
Human activity along the shoreline may cause species to relocate, specifically those
intolerant to human activity such as shore birds or burrowing creatures.  In addition, 
unlike a traditional houseboat, habitable structures are not navigable and are likely to 
shift when moored in high density situations or during weather events.  The presence of 
these structures on the lake may impact the ability of other permitted users to safely 
navigate the lake and limit public access for recreation purposes.  Since habitable 
structures are not permitted, and therefore, do not adhere to any specified guidelines, they 
also have the potential to negatively impact aesthetics at the project.  The licensee must 
ensure that all lands and waters within the project boundary are protected and maintained 
for their designated project purposes, such as operation and maintenance, flowage, 
recreation, public access, protection of environmental resources, shoreline control, and 
shoreline aesthetic values.  Any non-project use or occupancy must be consistent with 
designated project purposes.

77. To date, GRDA has imposed a moratorium on habitable structures but has not 
provided the Commission with a plan to deal with these structures.  Therefore, this order 
requires GRDA, within one year of the issuance date of this order, to file for Commission 
approval, a comprehensive report that identifies and assesses each habitable structure and 
proposes a plan for addressing each one (individually or in categories, as appropriate).  
For each habitable structure, the filing must include the following detailed descriptions:  
(1) the type, size, and location of the site, including all facilities and structures and any 
existing GRDA issued permits or leases for any structures at the site; (2) a detailed map 
or drawing showing the location of the habitable structure in relation to the project 
boundary, project reservoir shoreline, and any nearby project features; (3) the licensee’s 
current ownership or rights to the lands and/or waters underlying the habitable structure; 
(4) any property rights held by the owner of the habitable structure and the date and 
nature of such right(s); (5) the site-specific project purposes served by the underlying 
lands and/or waters; (6) any adverse impacts the habitable structure may have on site-
specific project purposes or resources, including public access and recreation use, 
navigational safety, and aesthetic resources; (7) any other federal, state, or local permits 
and/or approvals required  for the habitable structure; and (8) a proposed resolution, 
including a plan and schedule to address any adverse impacts or conflicts with specific 
project purposes.
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78. GRDA should discuss, in its required report, its plan for continuing the existing 
moratorium on the construction and modification of habitable structures or any other 
proposed plans for managing habitable structures at the project.  In the event GRDA 
proposes to allow for future habitable structures, GRDA must justify allowing such new 
uses and lay out any specific conditions, restrictions, or other requirements it intends to 
place on proposed and existing habitable structures to protect project purposes and 
resources and prevent adverse effects.  GRDA is required to consult with FWS and 
Oklahoma Wildlife on the report and explain how it incorporated any agency comments 
or why comments were not incorporated.

G. Vegetation Management Plan

1. Vegetation Management Activities 

79. Under its current permitting system, GRDA has an existing vegetation 
management plan that allows adjacent landowners to implement various vegetation 
management activities on adjoining reservoir shoreline property owned by GRDA only 
after receiving a permit from the appropriate GRDA office.  In response to feedback 
received from the public meetings about the SMP, GRDA’s proposed SMP includes 
provisions to reduce the existing permitting requirements for vegetation management, 
specifically in locations classified as Responsible Growth.

80. GRDA proposes to authorize adjacent landowners in Responsible Growth areas 
where no wetlands have been identified to conduct the following vegetation management 
activities without a permit:  mowing and maintenance of existing lawns established 
before July 1, 2005; removal of floating debris, driftwood, litter, and trash, provided the 
removal does not disturb the shoreline through the significant movement of soil, rocks, or 
existing live vegetation; and removal of hazardous trees only in cases where the trees are 
dead, damaged, diseased, or otherwise present a public safety or property hazard.

81. Adjacent landowners in Responsible Growth areas where no wetlands have been 
identified would also be able to conduct other vegetation management activities without a 
GRDA permit.  These include pruning of limbs from living trees and shrubs greater than 
three inches diameter breast height (diameter) and up to 1/3 of the plant height of shrubs 
and non-woody vegetation to enhance the view of the lake; removal of woody vegetation 
less than or equal to three inches diameter; trimming of non-woody vegetation to a height 
of two inches; and removal of certain understory and exotic noxious plants identified in 
Appendix C of the SMP, regardless of size.  Adjacent landowners also may install 
landscape plantings that are consistent with the purposes of protecting and enhancing the 
project’s scenic, recreational, and other environmental values. 

82. Site-specific vegetation management activities in Responsible Growth areas, 
where no wetlands have been identified, that would require a permit from GRDA include:
establishment of a new lawn; removal of vegetation greater than three inches diameter; 
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any vegetation management activity, including the removal of floating debris, driftwood, 
litter, and trash, which disturbs the shoreline through the significant movement of soil, 
rocks, or existing live vegetation; clearing vegetation to create and maintain access 
corridors between GRDA land and adjacent property; and clearing and planting of 
vegetation to prevent the deterioration of retaining walls and for shoreline stabilization.

83. In Responsible Growth-Wetlands or Stewardship areas, a site-specific vegetation 
management plan must be submitted to and approved by GRDA’s Department of 
Ecosystems Management for any vegetation management activities.  Vegetation 
management activities are permissible within lands classified as Responsible Growth-
Wetlands, contingent upon GRDA review and approval; these requests may be subject to 
greater scrutiny and may result in a requirement for on or off-site mitigation or an
alternative vegetation management plan.  Generally no vegetation management activity is 
permitted in Stewardship areas, and GRDA would not permit the removal of vegetation 
in wetlands located in Stewardship areas.  There is, however, an exception for vegetation 
management activities in Stewardship or wetland areas: adjacent landowners may remove
floating debris, driftwood, litter, and trash, provided the removal does not disturb the 
shoreline through the significant movement of soil, rocks, or existing live vegetation.

84. In Wildlife Management areas, vegetation management would occur only when 
necessary to preserve or enhance habitat.  Any such activity that is allowed would be 
conducted under the supervision of GRDA’s Office of Ecosystems Management.  
Organic debris removal in Wildlife Management areas would require express permission 
of GRDA’s Office of Ecosystems Management.

85. In the event that a natural disaster or other emergency situation causes significant 
vegetation damage or debris accumulation within the project boundary, GRDA’s General 
Manager may issue a general vegetation management permit governing all management 
activities within an affected area in lieu of requiring site-specific permits if site-specific 
permitting would be impractical or would result in undue delay.  A general permit would 
clearly identify the scope of allowed activities, the areas in which the permit is 
applicable, and the time period for which the permit is valid.

86. Shoreline property within the Responsible Growth shoreline classification 
represents about 61 percent of the shoreline.  In general, shoreline property within 
Responsible Growth areas does not contain important natural resources and would be 
available for reasonable shoreline development.  GRDA’s current vegetation 
management proposal would allow adjacent property owners to implement several 
vegetation management activities on project lands classified as Responsible Growth 
without a permit from GRDA.  GRDA, however, would require a permit on project lands 
classified as Responsible Growth for property owners to establish new lawns, remove 
vegetation greater than 3 inches in diameter, and clear vegetation to create and maintain 
access corridors, up to 20 feet wide.
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87. Shoreline property within the Responsible Growth-Wetlands, Stewardship, and 
Wildlife Management shoreline classifications collectively represent about 37 percent of 
the shoreline.  In shoreline areas classified as Responsible Growth-Wetlands, the 
proposed vegetation management plan requires both a permit from GRDA and a site-
specific vegetation management plan before implementation.  This site-specific 
consideration would help ensure that any impacts on significant shoreline resources 
would be minimized.  Since the vegetation management plan prohibits most vegetation 
management activities in areas classified as Stewardship or Wildlife Management,
shoreline resources on such lands would be substantially preserved.

88. Most vegetation management activities on shoreline property classified as 
Responsible Growth would be allowed at the project without prior GRDA review, while 
more significant vegetation management activities would only be allowed with a GRDA 
permit.  Vegetation management activities within shoreline property classified as 
Responsible Growth-Wetlands, Stewardship, or Wildlife Management would require a 
GRDA permit, along with a site-specific vegetation management plan, or would be 
precluded or highly restricted on lands within these more protective shoreline 
classifications.  All vegetation management activities must be consistent with the 
purposes of protecting and enhancing the project’s scenic, recreational, and 
environmental values.

89. Given this information and the other related requirements of this order, including 
the riparian-forest buffer and quantification provisions discussed below, we find that the 
proposed vegetation management plan would strike a reasonable balance between 
protection of important shoreline resources at the project and GRDA’s administration of 
permit applications for common and relatively minor vegetation management activities.  
For these reasons, the proposed vegetation management plan is sufficient, as modified by 
the requirements of this order.

2. Riparian-Forest Buffer

90. The EA recommends GRDA establish a 35-foot-wide riparian-forest buffer, as its 
jurisdiction allows, to maintain the naturally occurring vegetation on shoreline lands 
within the SMP’s Responsible Growth-Wetlands , Stewardship, and Wildlife 
Management shoreline classifications and in areas designated by FWS and Oklahoma 
Wildlife as “sensitive.”  GRDA notes that the shoreline classifications within the 
proposed SMP already provide considerable protection. GRDA agrees to a  35-foot-wide 
buffer within the specified shoreline classifications, so long as GRDA is able to conduct
the vegetation management activities cited as exceptions in the proposed plan, including 
permitting limited vegetation management activities in the Stewardship areas without 
wetlands, allowing vegetation management activities for habitat creation and 
enhancement in Wildlife Management areas, and permitting vegetation management 
activities in Responsible Growth–Wetlands after site-specific review and possible 
mitigation activities.
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91. We concur with the EA’s recommendation that GRDA establish a riparian-forest
buffer in the Wildlife Management, Stewardship, and Responsible Growth-Wetlands 
shoreline classifications, as outlined in the EA recommendation and supported by GRDA.  
GRDA must maintain a riparian-forest buffer along the reservoir shoreline on project 
lands within the above shoreline classifications, to the extent its jurisdiction allows.  
GRDA may utilize its exceptions under the vegetation management plan, as outlined 
above.  In this regard, the overall quality, quantity, diversity, and type of existing, 
naturally occurring vegetation along the shoreline, including, if present, a full 
compliment of shade or canopy trees, understory trees, shrubs, and ground cover, should 
be maintained to the extent practical.  The effects of any vegetation management 
activities allowed on such lands through GRDA’s vegetation management plan should be 
minimized and mitigated, to the extent practical, to maintain the function of the existing 
buffer to enhance the scenic quality, filter pollutants, enhance water quality, and provide 
habitat for birds, mammals, and fish.  

92. The EA also recommends GRDA establish a 35-foot-wide riparian-forest buffer in 
shoreline areas designated by FWS and Oklahoma Wildlife as “sensitive”.  GRDA 
generally objects to such a buffer in Responsible Growth areas designated as “sensitive” 
by the agencies, noting that controlled vegetation management activities could occur in 
some areas without jeopardizing protection of resources.  Specifically, GRDA supports 
vegetation management in Responsible Growth areas with wetlands only after site-
specific analysis and mitigation.

93. As previously stated, a discrepancy exists between GRDA and the agencies on the 
lands designated by the resource agencies as “sensitive” within the Responsible Growth 
shoreline classification.  Therefore, it is inappropriate to require a buffer zone within 
areas designated as “sensitive” within the Responsible Growth shoreline classification at 
this time, and we, therefore, do not concur with the EA’s recommendation.

3. Quantification of Vegetation Management Activities

94. The EA recommends that GRDA, in consultation with FWS and Oklahoma 
Wildlife, develop provisions, for inclusion in the SMP, to quantify the effects of 
permitted vegetation removal and to mitigate these effects through the enhancement or 
protection of riparian vegetation in other areas.  GRDA concurs with the EA 
recommendation.  FWS, Oklahoma Wildlife, and GRDA agree that the potential 
vegetation management impacts within the Responsible Growth areas could warrant 
mitigation.

95. In response to the EA, GRDA indicates that the proposed vegetation management 
plan allows a clearly defined set of minimal vegetation management activities to occur in 
specific locations, while allowing more extensive activity only after completion of the 
permitting process.  Vegetation management activities are essentially prohibited in the 
Stewardship and Wildlife Management shoreline classifications.  GRDA believes this 

Document Accession #: 20131017-3040      Filed Date: 10/17/2013



Project No. 1494-348 28

approach enables it to focus its attention on critically reviewing significant proposed
vegetation management activities, initiating preventative measures, and taking 
enforcement actions against violators.

96. While GRDA has planned for impacts by establishing protective measures for
Stewardship and Wildlife Management shoreline classifications and exploring other lands 
for mitigation, we also expect that GRDA would consider methods of protecting project 
lands that are designated for development.  Without appropriate oversight and protections 
in place, vegetation management activities at the project could, overtime, have a 
cumulative adverse effect on shoreline resources, especially on lands designated for 
protection as a riparian-forest buffer. Further, GRDA’s authorization of new lawns and 
clearing vegetation for access corridors up to 20 feet in width on lands classified as 
Responsible Growth would likely result in the clear-cutting of small, concentrated areas 
of shoreline vegetation.  While GRDA may require some replacement plantings in such 
areas, these kinds of vegetation management activities have the potential to cumulatively 
impact the overall function of the reservoir’s natural shoreline vegetation.  

97. We concur with Commission staff’s EA recommendation that GRDA develop 
provisions to quantify the effects of permitted vegetation removal and to mitigate these 
effects through the enhancement or protection of riparian vegetation in other areas.  
These provisions should be filed, for Commission approval, as part of the next SMP 
update filing within six years of the issuance date of this order, along with the following:  
(1) methods developed to quantify impacts and measures to mitigate the impacts of the 
proposed vegetation management plan; (2) strategies to enforce the vegetation 
management plan; and (3) any revisions, as needed, to the proposed vegetation 
management plan.

98. As part of the information to be considered in developing the above provisions, 
GRDA should track authorized vegetation management activities that may have 
cumulative effects on shoreline resources.  At a minimum, GRDA should track annually, 
for a period of five years, permits it authorizes for new vegetation management activities 
in the riparian-forest buffer in the Stewardship, Wildlife Management, and Responsible 
Growth-Wetlands shoreline classifications and permits it authorizes for new lawns and 
access corridors in the Responsible Growth shoreline classification. The information to 
be collected for these activities each year of the five-year period should include :  (a) the 
type and footprint size of the vegetation management activity including representative 
point location data; (b) the affected riparian-forest buffer area or shoreline area, including 
the overall quantity, and type of existing vegetation and any significant fish and wildlife 
species/habitats, wetlands, and other important resources; and (c) any specific impacts on 
the riparian-forest buffer or shoreline area and its resources.  The results of these tracking 
efforts, along with other measures identified by GRDA and the consulting agencies, 
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should inform GRDA’s development of provisions for quantifying the effects of its 
permitted vegetation management activities on the natural, vegetative resources at the 
project.

4. Outreach Programs

99. GRDA has several outreach programs related to vegetation management.  These
include media-related activities such as appearances by GRDA personnel on local radio 
shows and at community events (e.g., boat shows).  GRDA also annually distributes lake 
rules and lake guides that include information on vegetation management policies. 

100. As part of its existing outreach programs related to vegetation management, we 
encourage GRDA to promote the establishment and maintenance of a riparian-forest 
buffer on the shoreline within 35 feet of the reservoir.  GRDA should focus such 
promotion on shoreline property owners who have lands within the project boundary and 
adjacent to the reservoir, specifically those lands that GRDA does not have jurisdiction 
over to require a riparian-forest buffer.  Such outreach efforts would help protect and 
maintain shoreline resources on the reservoir and benefit the project’s scenic, 
recreational, and environmental values.

H. Dredging

101. The project license includes a dredging management plan (dredging plan), 
approved November 17, 1995, and amended March 31, 2004, that allows GRDA to issue 
permits for non-project dredging activities involving up to 2,000 cubic yards of material, 
without prior Commission approval, provided certain criteria are met.  In general, such 
dredging proposals may not impact wetlands, threatened or endangered species, or fish 
spawning, and must include a wetland delineation survey and any necessary Corps 
permits or approvals.  Proposals outside the scope of the approved dredging plan require 
prior Commission approval.

102. Section 10.6.2 of the proposed SMP provides additional requirements for dredging 
proposals.  Any new dredging requires sediment testing for heavy metals, including zinc, 
lead, and cadmium, to determine if dredging may displace contaminants.  If hazardous 
materials are detected, GRDA may require the project be abandoned or the project 
proponent provide a dredging management plan identifying how materials will be 
removed in compliance with Oklahoma Environmental Quality standards.  GRDA would 
require the project proponent to contract with GRDA approved personnel to gather a 
sample consisting of four sediment cores per 2,000 cubic yards of dredged material that 
are evenly distributed across the proposed dredging site.  The depth of each core would 
be recorded, and reasonable efforts should be made to core a depth of five-foot.  Each 
core would be homogenized separately, and a composite of the homogenized cores would 
be submitted as an individual sample for metals and particle size analysis.  Sediment 
samples would be submitted to Oklahoma Environmental Quality’s laboratory for metals 
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analysis and to FWS for particle size analysis prior to GRDA issuing a permit.  Test 
results would be provided to the resource agencies with a 30-day comment period.
GRDA would review agency comments and compare the results to published assessment 
guidelines.  Test results found to be above non-toxic threshold effect concentration levels 
but below the minimum toxic threshold effect concentration levels, would be submitted 
to the Commission for final approval of the dredging activity.  Maintenance dredging of 
previously authorized facilities and structures under 250 cubic feet do not require soils 
testing.  Dredging in areas where GRDA has a flowage easement may also require a 
permit from the Corps.

103. The EA concludes that dredging and other excavation activities in Grand Lake 
may cause localized turbidity and suspension of sediments containing heavy metals, such 
as lead, zinc, and cadmium.  The suspension and transport of contaminated sediments 
could affect the health of exposed aquatic or terrestrial species.  The EA makes two 
recommendations to address these potential adverse effects:  (1) the SMP should include 
provisions for standardizing sediment sampling, analyzing sediment samples for heavy 
metals and other contaminants as determined to be necessary, and applying the results to 
the site-specific dredging application process at Grand Lake; and (2) the SMP should 
prohibit dredging activities in Wildlife Management areas.  GRDA agrees with the 
sediment testing recommendations from the EA with the stipulation that the Corps, 
Oklahoma Water Resources Board, and Oklahoma Environmental Quality be involved.

104. In response to the EA and as a clarification to its earlier comments, FWS 
comments that GRDA should take a more proactive approach and contract the U.S. 
Geological Survey (USGS) to sample areas of the lake (e.g., coves) that are likely to have 
dredging requests.20  Since USGS is sampling other parts of the lake, both agencies 
would benefit.  FWS recommends that the costs for sediment sampling be spread across 
applicants through permit fees to reduce costs and increase efficiency.  FWS also asserts
that the Commission should be more involved in the sediment testing process.  Members 
of the Stakeholder Group similarly assert that GRDA should be responsible for sediment 
testing rather than the applicant.

105. We concur with the EA recommendation that GRDA develop provisions for 
standardizing sediment samples, for analyzing sediment samples for heavy metals and 
other contaminants as determined to be necessary, and for applying the results to the site-
specific dredging application process.  GRDA is required to develop, in consultation with 
FWS, USGS, Oklahoma Wildlife, Corps, Oklahoma Water Resources Board, and 
Oklahoma Environmental Quality, a protocol for processing individual applications 

                                           
20 In response to the SMP, FWS expressed concern with placing the burden of 

sediment testing on individual applicants, leading to errors with collection and submittal 
of samples.
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which would:  (1) identify sampling and analysis procedures; (2) define the criteria to 
select qualified testing contractors; (3) establish thresholds for all contaminants for which 
testing may be conducted; and (4) describe a sequence and schedule to be followed in 
applying sediment sampling and analysis to the licensee’s dredging permitting process, 
including actions that would be taken to protect water quality if samples exceed 
minimum non-toxic threshold effect concentration levels or minimum toxic threshold 
effect concentration levels.  Such provisions would ensure that any contaminated 
sediments associated with future dredging activities would be adequately addressed to 
protect aquatic and terrestrial resources.

106. Further, to ensure that the recommended sediment testing provisions fully meet 
their intended purpose, we hereby require GRDA to file, for Commission approval, the
revised sediment testing provisions as an amendment to the project’s approved dredging 
plan.  We also require that these revised provisions identify measures to be implemented 
in the event that GRDA proposes to authorize a dredging activity that has the potential to 
displace contaminated sediments, including measures to ensure compliance with 
Oklahoma Environmental Quality standards and all other required agency permits and 
methods that would be used to remove, handle, and dispose of excavated sediment.

107. While we acknowledge the comments by FWS and the Stakeholder Group that 
GRDA be responsible for sediment testing rather than the applicants, we note that GRDA 
is ultimately responsible for ensuring that any authorized dredging activity is 
implemented in a manner to protect aquatic and terrestrial resources, regardless of who
conducts the actual sediment testing.  We expect that the revised sediment testing 
provisions required above will fully address such matters.  

108. Further, the SMP proposes that dredging would not be allowed in areas designated 
as Stewardship or in vegetated wetland areas.  The EA recommends, and GRDA agrees, 
that this prohibition be extended to include Wildlife Management areas.  We concur with 
this recommendation.

I. Adaptive Management

109. GRDA proposes to use adaptive management strategies for supplemental 
monitoring and management in response to “extraordinary situations” where existing 
SMP provisions do not provide adequate guidance or protection.  For example, not all 
shoreline areas develop in the same way; some shoreline areas may experience greater 
developmental pressures and heavier use than others.  GRDA would like to balance 
growth and environmental protection in these areas.  GRDA would identify areas of 
concern with the assistance of the public.  If communities believe their particular cove or 
shoreline warrants monitoring, GRDA would consider such proposals.  The onus to 
petition GRDA would be on local citizenry.  Prior to implementing any additional 
monitoring, GRDA would hold a public hearing, at which a majority of local residents 
must support the inclusion of that particular location into the monitoring program.  These 
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discussions would identify the specific concerns of adjacent property owners and develop 
site-specific parameters for GRDA to monitor and analyze the area of concern.  At the 
conclusion of particular monitoring efforts, GRDA would meet again with residents, 
discuss its findings, and develop appropriate new management strategies.  GRDA stresses 
that the monitoring program may not result in immediate modification of management 
strategies, nor does GRDA guarantee implementation of new management policies at the 
conclusion of the monitoring program.

110. In response to the EA, the stakeholder group comments that the adaptive 
management plan is too broad and vague and should be more clearly specified.  A 
licensee must oversee and manage project lands and waters to ensure that uses and 
activities on such lands and waters are consistent with its license obligations and project 
purposes, including the protection and enhancement of the project’s scenic, 
environmental, and recreational values.  While GRDA’s proposed adaptive management 
strategies may appear vague, they are consistent with GRDA’s license responsibility 
because GRDA retains authority over the revision of its management strategies.  We 
expect, however, that GRDA would seek prior Commission review and approval for any 
revisions in its management strategies and/or policies that would result in proposed 
changes to the SMP, including any provisions addressed or modified by this order.

J. Recreation Management

111. GRDA proposes to integrate the proposed SMP with the project’s recreation plan.  
The proposed SMP summarizes its responsibilities and obligations under the project 
license and its approved recreation plan and provides additional provisions to monitor 
and evaluate recreation uses and needs at the project.21  GRDA states that responsibility 
and authority for recreation on Grand Lake is shared among GRDA, Oklahoma Wildlife, 
the Oklahoma Tourism and Recreation Department, and local communities.  GRDA is 
responsible for the management of public recreation on the lake and oversight and 
permitting of boating activity and dock structures.

112. Under the proposed SMP, GRDA’s recreation goals include: (1) the provision of 
adequate, barrier-free public recreational access to project lands and waters; (2) support 
of recreation patterns that reflect the established recreation environment; and 
(3) management of public, private, and commercial access to and use of project lands and 
waters in a safe and responsible manner.  GRDA’s recreation management activities 
include: the establishment and use of a lake patrol; collaborative development and 
maintenance of recreation sites; public outreach and education; maintenance of 
navigation aids on the lake; establishment and enforcement of boating regulations; 

                                           
21 See Order Modifying and Approving Long-Term Recreation Plan issued 

August 14, 1998 (84 FERC ¶ 62,144).
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measures to monitor boating activities and the carrying capacity for project resources; 
improvement of fish nursery habitat; and support of water-fowl hunting.

113. In Section 6.6 of the SMP, GRDA proposes to monitor boating density through 
aerial flyovers and associated assessments.  GRDA also proposes to monitor the 
following: water quality in coves where recreational boating use is heavy; boat density 
by activity over time to identify changing use patterns; available facilities and public 
access; the location and cause of boat accidents; the number of annual fishing 
tournaments and the number of boats participating; the number of annual regattas and the 
number of boats participating; and opinions and preferences of Grand Lake boaters.

114. Should monitoring demonstrate a need for additional recreational access, GRDA 
would hold public meetings to discuss the obtained monitoring data and solicit input from 
the public.  GRDA would then review potential solutions and develop a plan to 
implement additional recreational access.  Any additional development on the part of 
GRDA would follow the SMP guidelines.  In the event that GRDA determines the need 
for additional public access, Oklahoma Wildlife and GRDA Lake Patrol identified four 
prospective launch sites located at Drowning Creek, Bee Creek, Honey Creek, and Horse 
Creek.  These sites were also identified for future development in the 1998 approved 
recreation plan.

115. GRDA proposes a Municipal/Public Use shoreline classification, comprising 
about 8 shoreline miles or 1 percent of the total project shoreline.  This shoreline 
classification would include uses that serve a public purpose or governmental function,
such as state parks, public beaches, municipal water intake/outflow, transmission/utility 
line crossing, roads, bridges, and gas/oil pipelines.  However, GRDA does not provide a
specific shoreline classification for existing public recreation facilities or areas, including 
those operated and/or maintained by GRDA and other entities, or for areas reserved for 
future public recreational access.  The EA recommends that GRDA establish a separate 
recreation shoreline classification for areas designated as existing public recreational use 
and appropriate for future public recreational access at the project and develop 
management objectives and measures for this shoreline classification.

116. GRDA is required under the approved recreation plan to ensure adequate and 
appropriate public access to project resources, to manage and monitor access, and to 
provide periodic reports documenting the level of recreation use at the project. The 
approved recreation plan identifies the four prospective launch sites referenced in the 
proposed SMP as sites for possible future recreation development.  In 2012, the 
Commission approved GRDA’s application to amend the recreation plan to include in the 
plan specific recreation facilities at the Wolf Creek Public Access Site.22  In its 

                                           
22 See Order Modifying and Amending Recreation Management Plan Under 

Article 407 issued December 4, 2012 (141 FERC ¶ 62,156).
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amendment application, GRDA also identified other existing recreation sites as project 
recreation sites for which it is responsible, including the Duck Creek Bridge Public 
Access, Seaplane Base Public Access, Monkey Island Boat Ramp, and Big Hollow 
Public Access.  In approving the recreation plan amendment, Commission staff requires
GRDA to provide GIS data for all existing, Commission-approved recreation facilities.    

117. Section 10(a) (1)23 of the FPA provides that licensed projects shall be best adapted 
to a comprehensive plan for improving or developing the waterway for beneficial public 
purposes, including recreation.  The Commission’s policy with respect to recreation 
development at licensed projects as set forth in Section 2.7 of the Commission’s 
regulations states:  the “Commission will . . . seek, within its authority, the ultimate 
development of [recreation] resources . . . ”24  To this end, the Commission expects 
licensees to “develop suitable public recreation facilities upon project lands and waters 
and to make provisions for adequate public access to such facilities and waters . . . ”25

118. GRDA developed the project’s approved recreation plan pursuant to license 
article 407.  The approved recreation plan identifies specific recreation sites and 
measures to provide for public recreation use and access to the project through the license 
term.  The existing and future recreation sites and facilities identified within the 
recreation plan must be protected.  Any non-project uses and occupancies, including 
vegetation management activities, authorized under the proposed SMP must not interfere 
with the public recreational use and access purposes of the project.

119. Given this information, including the current provisions of the approved recreation 
plan, we do not concur with the EA’s recommendation to develop a public recreation 
shoreline classification under the proposed SMP.  Such a modification is not required to 
ensure that shoreline activities do not adversely impact Commission approved recreation 
sites and facilities under the recreation plan.  The proposed Municipal/Public Use 
shoreline classification includes public recreation sites provided by municipal and 
governmental entities.  Such non-project recreation sites are beyond the scope of the 
approved recreation plan, and it is not necessary to designate a public recreation shoreline 
classification for such public recreation uses.  To provide some assurance that 
Commission-approved recreation sites and areas are not adversely impacted by existing 
or future non-project uses and activities, it is appropriate that the type, location, and 
boundaries of these specific recreation sites and areas be identified in relation to the 
shoreline classifications of the proposed SMP.  Therefore, we require GRDA to label 

                                           
23 16 U.S.C. § 803(a)(1) (2012).

24 18 C.F.R. § 2.7 (2013).

25 18 C.F.R. § 2.7(b) (2013).
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existing Commission-approved recreation sites and facilities and proposed future 
recreation sites (i.e., the four boat access areas reserved for future recreation 
development) on the revised map required in Section A.1 above.  GRDA is also required 
to provide point location data for the proposed future recreation sites as directed in 
ordering paragraph (J) of this order.  The inclusion of the existing and proposed future 
recreation sites on the revised map would provide a visual display of the integration of 
Commission approved recreation sites and areas within the SMP shoreline classifications.  
Thus, GRDA and the Commission would be better informed to make decisions regarding 
existing and proposed non-project uses and activities and their potential impact(s) on 
Commission approved recreation sites and areas.

120. The EA also concludes that GRDA has not provided sufficient information on its 
proposed aerial flyover monitoring efforts or its efforts to coordinate monitoring and 
management measures in the recreation plan with the SMP.  Therefore, the EA 
recommends that GRDA clarify its monitoring efforts, provide information on 
modifications to its recreation plan, and discuss measures to coordinate the SMP and 
recreation plan, for Commission approval.

121. The approved recreation plan also requires GRDA to monitor recreational use and 
shoreline development at the project and to assess any needed changes in its management 
practices.  Every six years, GRDA is required to complete a recreation monitoring report 
that includes recreational use data and the results of surveys, traffic counts, lake patrol 
reports, and any other available information used to document recreational use and 
shoreline development.26

122. Development pressures and anticipated future recreational demand at the project
warrant continued monitoring of recreational use at the project.  The recreation 
monitoring measures required under GRDA’s existing approved recreation plan, along 
with GRDA’s proposed monitoring efforts outlined in Section 6.6 of the SMP, would 
help monitor changes in recreational use at the project. The required recreation 
monitoring report already provides a means for GRDA to monitor recreation use and to 
evaluate recreation use and shoreline development to determine any necessary changes in 
management practices.  Therefore, we do not see the need to require a separate report as 
recommended in the EA and will instead have GRDA include its proposed monitoring 
measures and results in its recreation monitoring report. This report would continue to be 
due every six years.  GRDA should continue to utilize the recreation monitoring report 
data to inform and guide shoreline management.

                                           
26 See ordering paragraph (B) of the August 14, 1998 Order Modifying and 

Approving Long-Term Recreation Plan (84 FERC ¶ 62,144).
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K. Recreational Boating and Water Quality

123. Under the proposed SMP, boat dock construction would be limited primarily to 
those areas classified as Responsible Growth, Responsible Growth-Wetlands, and 
Municipal/Public Use, totaling about 354 miles of shoreline, or roughly 68 percent of the 
project shoreline.  Boat docks and other facilities to be constructed would continue to be 
subject to GRDA’s permitting programs, and depending on the type of facility proposed, 
may ultimately require prior Commission approval.

124. In Section 6.6 of the SMP, GRDA proposes to monitor water quality in coves with 
heavy boating use.  No details were provided in the SMP on what would trigger water 
quality monitoring in these coves (i.e., what constitutes “heavy use”), nor did the SMP 
identify what specific water quality parameters would be monitored by GRDA and at 
what frequency.  To further water quality protection efforts, the EA recommends that 
GRDA develop, for inclusion in the SMP, provisions for water quality monitoring in 
coves where “heavy boating” use occurs,27 including what constitutes heavy boating use 
in coves, the timing for initiating monitoring and the water quality parameters to be 
monitored, and the frequency and duration of monitoring.  The provisions would be 
developed in consultation with FWS and Oklahoma Wildlife.  GRDA agrees with the EA 
recommendation requiring cove related water quality monitoring, with the qualification 
that the Oklahoma Water Resources Board and Oklahoma Environmental Quality also be 
involved.

125. To ensure that any water quality issues are adequately addressed, this order adopts 
the EA recommendation and further requires GRDA develop provisions for managing 
and/or resolving any water quality issues that become apparent from the recommended 
monitoring.  GRDA shall file this report within one year of the issuance of this order.

126. GRDA’s existing permitting system should be adequate to minimize any short-
term effects on water quality resulting from the construction of boat docks and other 
shoreline facilities.  GRDA’s Rules and Regulations pertaining to Grand Lake (found at 
www.grda.com) include restrictions that minimize negative effects on water quality that 
might be associated with increased recreational use of the reservoir.  The existing water 
quality protection measures, additional water quality monitoring measures recommended 
in the EA, agency consultation, and the above modification by this order would ensure
that GRDA adequately monitors and addresses water quality impacts related to heavy 
boating use within coves, as needed.

                                           
27 EA at 76.
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L. Wetland and Wildlife Habitat Evaluation

127. Many of the permitted non-project activities, such as construction of boat docks, 
walkways, and breakwaters, shoreline stabilization, and vegetation management, could 
impact wetlands if permitted in wetland areas.  Without appropriate oversight and 
permitting, these activities could result in a loss of wetland habitat and function through 
vegetation removal, changes in topography, changes in existing hydrology patterns, or 
soil compaction.28

128. In response to the SMP, FWS and Oklahoma Wildlife recommend that the SMP 
include a process that addresses cumulative effects on shoreline habitat, quantifies effects 
on wetlands, and provides adequate mitigation for impacts.  GRDA agrees that a process 
for assessing existing wetland habitat and evaluating any proposed mitigation should be 
developed.  GRDA favors developing a system to mitigate effects in response to 
proposed new uses so that mitigation is based on the actual impact that a use has on 
habitat value.

129. Commission staff’s EA recommends that GRDA, in consultation with FWS and 
Oklahoma Wildlife, develop provisions, to be included in the SMP, for:  (1) identifying 
existing wetlands potentially affected by proposed shoreline activities and evaluating 
their functions and values; (2) assessing the probable effects of proposed activities on 
wetlands; and (3) addressing adverse effects on wetlands, from permitted activities, 
through appropriate mitigation.  To monitor mitigation for any wetland impacts, the EA 
also recommends GRDA file an annual wetland mitigation report providing detailed
descriptions of mitigation measures and associated consultation with FWS and Oklahoma 
Wildlife.  GRDA concurs with the EA recommendations.

130. We find that potential adverse effects on wetlands associated with shoreline 
development would be adequately addressed given the wetland protection provisions 
outlined in the SMP, related  modifications to the SMP identified in this order, and the 
EA‘s recommendation to develop provisions for evaluating existing wetlands and 
possible effects.  Therefore, we concur with the EA’s recommended wetland provisions, 
and modify the EA recommendation as follows:  GRDA is required to develop, in 
consultation with FWS and Oklahoma Wildlife, the provisions for assessing impacts on 
wetlands as outlined above.  These provisions should be filed, for Commission approval, 
as part of the next SMP update filing within six years of the issuance date of this order.  
We do not concur with the recommended annual report filing.  Development and 
implementation of the recommended wetland provisions, in consultation with the 
agencies, should identify the type and need for any necessary monitoring or assessment 
measures.

                                           
28 EA at 52.
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131. Implementing the proposed SMP may also affect wildlife through the removal or 
alteration of habitat.  Vegetation management can change the structure of existing habitat 
types, and the construction of docks and other access facilities would increase human 
presence, making areas less attractive to wildlife.29

132. To mitigate effects on wildlife, GRDA designed the Stewardship and Wildlife 
Management shoreline classifications to protect areas with the greatest wildlife resources, 
such as wetlands and other “sensitive” habitats. Few, if any, habitat alterations would 
occur in these shoreline classifications.  In addition to the 1,630 acres of Wildlife 
Management lands required in license Article 406, GRDA has purchased 2,500 acres to 
be managed exclusively for the preservation and enhancement of terrestrial and aquatic 
habitat and is actively pursuing the purchase of further areas for this purpose.30  These 
areas are generally larger tracts of land, removed from pressures of competing uses, 
where the benefits of habitat protection can best be realized.

133. FWS states that mitigation for impacts from the entire project cannot be 
accomplished only through the areas classified as Wildlife Management.  These areas 
represent only three percent of the shoreline; it would be physically impossible to 
incorporate all the mitigation through habitat improvements on this small portion of the 
shoreline. FWS states that these Wildlife Management areas, having been recently
designated, have not been managed for wildlife and commonly were adversely affected 
by unauthorized grazing, mowing, haying, timber harvest, off-road vehicle use, etc.  FWS 
indicates that the larger tracks of land outside the project boundary, being purchased by 
GRDA, hold much more potential for mitigation implementation.  We note that the 
additional acquired lands are not in the project boundary and, therefore, cannot be 
considered as mitigation for project impacts.  Before any such mitigation can be 
considered, GRDA would need to file an application for Commission approval that 
demonstrates the nexus of these additional lands to project purposes and, in turn, brings
these lands into the project boundary.  

134. Commission staff’s EA recommends that GRDA, in consultation with FWS and 
Oklahoma Wildlife, develop provisions, to be included in the SMP, for:  (1) identifying 
wildlife habitats potentially affected by proposed shoreline activities and evaluating their 
functions and values; (2) assessing the probable effects of proposed activities on wildlife 
habitats; and (3) addressing adverse effects on wildlife habitats, from permitted activities, 
through appropriate mitigation inside the project boundary.  The EA also recommends 

                                           
29 EA at 54-55.

30 The 1,630 acres are all located within the project boundary.  The remaining 
lands are not. (Letter filed March 23, 2009, from GRDA to the Commission.)
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that GRDA annually file with the Commission a wildlife mitigation report.31  GRDA 
agrees with the EA recommendations.

135. We find that potential adverse effects on wildlife associated with shoreline 
development would be adequately addressed given the wildlife protection provisions 
outlined in the SMP, related  modifications to the SMP identified in this order, and the 
EA‘s recommended development of additional provisions for evaluating existing wildlife 
habitat areas and possible effects.  Therefore, we concur with the EA’s recommended 
wildlife provisions, as outlined above, and modify the recommendation as follows:  
These provisions should be filed, for Commission approval, as part of the next SMP 
update filing within six years of the issuance date of this order.  We do not concur with 
the recommended annual report filing.  Development and implementation of the 
recommended wildlife provisions in consultation with appropriate agencies should 
identify the type and need for any necessary monitoring or assessment measures.

M. Protection of Bald Eagles and Threatened and Endangered Species

136. The EA notes that FWS and Oklahoma Wildlife indicate that bald eagles nest in or 
near the Pensacola Project.  In response to the SMP, FWS and Oklahoma Wildlife 
recommend monitoring the reproductive success of any eagles attempting to nest near 
Grand Lake.  Bald eagles’ reproductive success may be affected by potential 
contamination (primarily metals) of fish or other prey.  FWS also recommends that all 
construction activities be conducted in accordance with FWS’s National Bald Eagle 
Management Guidelines.

137. GRDA proposes to monitor bald eagle nesting activity.  Such monitoring would 
consist of two annual flyover surveys, one in January or February and one in April, to 
identify any new or active bald eagle nests in the project area. Information gathered from 
these surveys would guide implementation of the SMP.

138. The EA recommends that GRDA implement the proposed annual surveys for bald 
eagle nesting activity and consider the survey results during the implementation of the 
SMP.  The EA also recommends that GRDA adhere to FWS’ National Bald Eagle 
Management Guidelines.  GRDA agrees with the EA recommendation.  We concur with 
the EA recommendation and adopt it in this order.

                                           
31 The EA recommends that GRDA, to account for the mitigation of any wildlife 

impacts, annually file with the Commission, at the same time it files its annual fish and 
waterfowl management report, a wildlife mitigation report providing detailed descriptions 
of:  (1) the status of any planned, ongoing, and completed mitigation measures; and (2) 
documentation of any consultation on wildlife mitigation with FWS and Oklahoma 
Wildlife.
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139. The EA further indicates that two federally and state-listed threatened species, 
Ozark cavefish (Amblyosis rosae) and Neosho madtom (Noturus placidus), and one 
federally-listed endangered species, gray bat (Myotis grisescens) have been documented 
in the project vicinity.  In its comments on the SMP, FWS indicates that the project area 
also may contain suitable habitat for the American burying beetle (Nicrophorus 
americanus).  The EA concludes that the provisions of the proposed SMP, in and of 
themselves, have no effect on threatened and endangered species.  Assessments of effects 
on threatened and endangered species would be performed under GRDA’s permitting 
procedures at the time specific development activities are proposed.32

140. The EA concludes, and FWS agrees, that there would be no effects on the Ozark 
cavefish, given that no development proposals are expected to disturb the subterranean 
streams and caves where the fish live.  In its comments on the SMP, FWS indicates that 
the Neosho madtom and its habitat are adversely affected by reservoir and flood control 
operations and recommends that these effects be included in new Section 7 consultation.  
Since the proposed SMP does not impact reservoir and flood operations, any consultation 
related to this species is outside the scope of the SMP.

141. The EA states that there have been no confirmed sightings of American burying 
beetle in the project area; however, suitable habitat may exist in the project area.  
Proposed activities may threaten the American burying beetle as they commonly cause
increasing habitat fragmentation and increasing populations of carrion competitors.  Soil 
disturbance during construction activities or vegetation management could also cause 
direct mortality.

142. In response to the SMP, FWS and Oklahoma Wildlife recommend that GRDA 
conduct surveys for the American burying beetle to establish baseline information and 
avoid potential violations of the Endangered Species Act.  The agencies state this species 
should also be included in new section 7 consultation.

143. As an interim measure to any formal section 7 consultation, GRDA proposes to 
conduct presence/absence surveys for the American burying beetle whenever 1.2 acres or 
more suitable species habitat is disturbed.  GRDA would contact FWS prior to these 
surveys.  Surveys would follow the methods in the American Burying Beetle Survey 
Guidance for Oklahoma.  GRDA personnel with proper training and certification from 
FWS and Oklahoma Wildlife would conduct the surveys.  If any American burying 
beetles are detected in the project boundary, GRDA would notify and consult with FWS 
and Oklahoma Wildlife.

                                           
32 EA at 56-58.
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144. FWS states that it disagrees with the EA’s findings that allowable uses under the 
SMP are not likely to affect the gray bat because the uses would not disturb caves or 
influence foraging resources.  FWS states that vegetation management activities within 
the Responsible Growth shoreline classification could adversely affect bat foraging 
activities by reducing the long-term regeneration of trees.  FWS recommends that the 
licensee consult with FWS as part of the ongoing formal consultation to address 
vegetation management near known and likely gray bat foraging areas.

145. The proposed SMP with Commission staff’s recommendations in this order, 
including the riparian forest buffer and the assessment and mitigation of vegetation 
removal, would minimize potential adverse effects of vegetation management activities 
on wildlife habitat within the project boundary.  GRDA should address potential effects 
of vegetation management activities near known and likely gray bat foraging areas within 
the Responsible Growth shoreline classification lands during its annual consultation with 
FWS, required under the Order Modifying and Approving Endangered Gray Bat 
Compliance Plan issued June 23, 2008.33  Documentation of this information should be 
included in the licensee’s annual reports currently filed with the Commission under the 
gray bat compliance plan.

146. We concur with the EA’s conclusion that the provisions of the SMP, in and of 
themselves, would not affect federally-listed threatened or endangered species.  GRDA’s 
permitting guidelines and provisions required in this order stipulate that the potential 
impacts of development applications on project resources, including potential impacts on 
threatened or endangered species, be analyzed prior to any permits or approvals.  If 
potential effects on threatened or endangered species are found, appropriate section 7 
consultation would be initiated at that time.

N. Historic Properties

147. In its proposed SMP, GRDA indicates that there are known cultural resource sites 
within the project area.  Further, no ground-disturbing activities are proposed in the SMP. 
The EA concludes that cultural resources at the project would be protected through 
permitting provisions proposed in the SMP and the requirements of article 409 of 
GRDA’s license.34 In the proposed SMP, GRDA recognizes that any shoreline ground-

                                           
33 123 FERC ¶ 62,248, (2008).

34 Article 409 requires that, before engaging in any ground disturbance, or if 
unknown properties are found during construction or project operation, the licensee shall 
take the following actions:  (a) consult with the State Historic Preservation Officer 
(SHPO); (b) based on consultation with the SHPO, prepare a cultural resource 
management plan to include the proposed measures for avoiding or mitigating effects and 
a schedule for mitigating effects and conducting additional studies; (c) file the plan for 

(continued)
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disturbing activities may require review and comment from the Oklahoma State Historic 
Preservation Office (SHPO) and the Oklahoma Archeological Survey.  GRDA staff 
would review all proposed new uses to identify potential effects on known or potentially 
sensitive archaeological and historical resources.  GRDA proposes to review permit 
applications and supporting information to ensure that the applicant provides the 
appropriate information, and if necessary, to assist applicants to determine whether the 
proposed action requires consultation with the SHPO or the Oklahoma Archeological 
Survey.  GRDA, as a requirement or condition of its permits, would require any entity 
that is proposing ground-disturbing activities within the project boundary to undertake 
the appropriate level of investigation, monitoring, and any subsequent mitigation found to 
be required for reasonable protection of cultural or historic resources.

148. Given that no ground-disturbing activities are proposed in the SMP, approval and 
implementation of the plan is not expected to affect cultural resources. However, there is 
the potential for future ground-disturbing activities authorized at the project to affect 
cultural resources.  Article 409 of the project license includes a discovery provision for 
cultural resources.  If previously undiscovered resources are identified during any 
construction, operation, and/or maintenance activities, GRDA is reminded that it should 
immediately cease all work at the site and follow the discovery provisions in article 409.  
GRDA is reminded that it should not resume work in the vicinity of the discovered site 
until the provisions of article 409 are met, and GRDA is notified of such by the 
Commission.  In this regard, we expect that GRDA would include as a condition of any 
ground-disturbing activities it authorizes at the project, provisions to ensure that the 
requirements of article 409 are adequately addressed. 

O. Other Issues

149. In its January 26, 2009 response to Commission staff’s additional information 
request, GRDA agrees to remove language on the millet-seeding program in Section 
5.5 of the SMP, as recommended by FWS.  Section 5.5, however, still contains language 
related to the millet-seeding program.  The language for the millet-seeding program is 
deleted from the SMP by this order as detailed in ordering paragraph (B)(6) below.  The 
millet-seeding program is addressed in the requirements of article 411 and the project’s 
Fish and Waterfowl Habitat Management Plan, approved May 22, 2003.35

                                                                                                                                            
Commission approval; and (d) take the necessary steps to protect the properties until 
notified by the Commission that all of these requirements have been satisfied.

35 See Order Approving Fish and Waterfowl Habitat Management Plan Under 
Article 411 and Deleting Article 404 (103 FERC ¶ 62,102).
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P. Update of Shoreline Management Plan

150. GRDA proposes to review the land use shoreline classification mapping, SMP, 
and associated permitting programs every 6 years.  GRDA also identifies several 
conditions that would initiate a review of the SMP in less than 6 years, including major 
commercial additions or new commercial uses, large parcel land sales or major changes 
in land ownership, and changes within the shoreline classifications.  In the event that one 
or more of these conditions occurs, or activities within the project have cumulative 
effects that impact the effectiveness of the SMP, GRDA would begin internal review of 
the existing plan.  If GRDA determines that major changes to the land use shoreline 
classification mapping are necessary, it would petition the Commission to amend the 
SMP; such major changes include: modifications to shoreline classification definitions, 
the assignment of a new shoreline classification, or reassignment of an existing shoreline 
classification. Upon its determination to amend the SMP, GRDA would notice its intent 
publicly, and provide a forum for public comment on the proposed revisions.  

151. The EA recommends that GRDA file, for Commission approval, any proposed 
changes to the approved shoreline classifications.  GRDA agrees with this 
recommendation.  However, GRDA’s proposed SMP would already seek prior 
Commission review and approval for any changes in shoreline management 
classifications.  Therefore, we concur with GRDA’s proposed SMP and do not adopt the 
EA recommendation in this order.  We further clarify that we expect GRDA to also seek 
prior Commission review and approval for any proposed changes to the SMP that would 
impact the provisions addressed or modified by this order, even if the proposed change is 
not included in the major changes outlined above.  

152. The EA recommends that GRDA file a monitoring report, including any proposed 
changes to the SMP every 6 years for Commission approval.  We modify the EA 
recommendation as follows:  GRDA should file, for Commission approval, an updated 
SMP within six years of the issuance date of this order.  The updated SMP should 
include, at a minimum:  (1) the three plans recommended in sections G.2 and L of this 
order (i.e., provisions for quantifying the effects of the vegetation management plan; 
provisions for assessing cumulative impacts on wetlands; and provisions for assessing 
cumulative impacts on wildlife habitats) and any resulting modifications to other 
provisions of the SMP; (2) any other necessary modifications to the SMP; (3) a summary 
of the revisions to the approved SMP incorporated into the updated SMP; and (4) a plan 
and schedule for filing future updates to the SMP.  The updated SMP should be 
completed after consultation with FWS, Corps, Oklahoma Wildlife, Oklahoma Water 
Resources, Oklahoma Environmental Quality, Oklahoma State Historic Preservation 
Office, and any other appropriate agencies, tribes, and stakeholders.  The filing also 
should include documentation of the licensee’s consultation with the consulted parties on 
the updated SMP, including responses to any comments and recommendations provided 
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by the consulted parties.  Further details for the updated SMP are provided in ordering 
paragraph (I) below.

CONCLUSION

153. The SMP, as modified herein, is in the public interest because it provides for 
GRDA’s comprehensive management of the project reservoir and shoreline in a manner 
consistent with its license requirements and project purposes.  The SMP, as modified, 
would provide for reasonable residential and commercial development at the project, 
while protecting the project's environmental, public recreation, cultural, and scenic 
values.  Therefore, the SMP, with the above modifications, is approved.  

154. We would ordinarily require the licensee to file GIS data regarding the reservoir 
area and shoreline classifications to allow detailed tracking of shoreline resources and 
uses, and facilitate future reviews, but because the shoreline classification maps are yet 
to be finalized, we will not require the GIS data at this time, except as provided below.

The Director orders:  

(A)  Grand River Dam Authority’s shoreline management plan, filed July 21, 
2008, and supplemented on December 23, 2008, January 26, 2009, and February 23, 
2009, as modified by ordering paragraphs (B) through (J) below, is approved.

(B)  The shoreline management plan approved in paragraph (A) is subject to the 
following additional stipulations:  

(1)  The licensee shall require a permit for any proposed vegetation management 
activities on lands classified as Responsible Growth by the licensee and identified 
by the resource agencies as “sensitive”. The Commission reserves the right to 
delete or modify this requirement based on the revised map and associated 
information required under ordering paragraph (C), below.

(2)  The licensee shall establish, as its jurisdiction allows, a 35-foot-wide riparian-
forest buffer to maintain the naturally occurring vegetation in the area on shoreline 
lands within the Responsible Growth-Wetlands, Stewardship, and Wildlife 
Management shoreline management classifications.

(3)  The licensee shall not allow dredging in or along shoreline areas classified as 
Wildlife Management.

(4)  The licensee shall conduct its proposed monitoring measures for recreation 
use outlined in Section 6.6 of the shoreline management plan. The licensee shall 
include a description of these monitoring measures and their results in the 
licensee’s recreation monitoring report required every six years by ordering 
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paragraph (B) of the August 14, 1998 Order Modifying and Approving Long-
Term Recreation Plan.  The next report is due April 1, 2015.

(5)  The licensee shall implement its proposed surveys for bald eagle nesting 
activities and consider the survey results during implementation of the shoreline 
management plan.  The licensee shall adhere to the U.S. Fish and Wildlife 
Service’s National Bald Eagle Management Guidelines.

(6)  The millet-seeding program language in Section 5.5 of the shoreline 
management plan is deleted.

(C)  Within six months of the issuance date of this order, the licensee shall file, 
for Commission approval, a revised map that identifies: (1) the project shoreline lands 
with the designated shoreline management classifications; (2) those lands on Wolf Creek, 
Carey Bay, and Monkey Island that are classified as Responsible Growth – Wetlands that 
the resource agencies recommend be classified as Stewardship; (3) the lands identified as 
“sensitive” by the resource agencies that the licensee classified as Responsible Growth; 
and (4) those project recreation sites previously approved by the Commission and 
proposed future recreation sites (i.e., boat launches at Drowning Creek, Bee Creek, 
Honey Creek, and Horse Creek).  The filing shall also include management provisions for 
the lands mapped in items 2 and 3 above.  At a minimum, these provisions should include 
measures to evaluate future development proposals and ensure protection of significant 
natural resources on such lands, identification of appropriate allowable and prohibited 
uses, and measures to evaluate the need for any reclassifications of such lands, including 
any proposals to reclassify such lands at this time based on the development of the 
revised map.  

The licensee shall create the revised map and management provisions in 
consultation with the U.S. Fish and Wildlife Service and Oklahoma Department of 
Wildlife Conservation.  The licensee shall allow the consulting agencies a minimum of 
30 days to provide comments and recommendations on the revised map and management 
provisions.  The licensee shall include in its filing any comments and recommendations 
made by the agencies and specific descriptions of how the agencies’ comments and 
recommendations are incorporated in the revised map and management provisions.  If 
the licensee does not incorporate a comment or recommendation into the revised map and 
management provisions, the licensee shall explain its reasons based on project-specific 
information.

(D)  Within one year of the issuance date of this order, the licensee shall file, for 
Commission approval, a comprehensive report on encroaching structures at the project.  
The comprehensive report shall identify and assess each encroachment (either 
individually or in categories, as appropriate) that: (1) has not been previously reviewed 
and approved by the U.S. Army Corps of Engineers (Corps) and has not been authorized 

Document Accession #: 20131017-3040      Filed Date: 10/17/2013



Project No. 1494-348 46

by GRDA either under the standard land use article or upon prior Commission approval;
(2) has not been previously reviewed and approved by the Corps and has been authorized 
by GRDA pursuant to a license (residential) or lease (commercial) under state law;
(3) has been identified, but not yet fully resolved; or (4) is newly identified through 
GRDA’s monitoring procedures in preparation of this report.  For each encroachment, the 
report shall include the following detailed descriptions: (1) the type, size, and location of 
the site, including all facilities and structures; (2) a detailed map or drawing showing the 
location of the encroachment in relation to the project boundary, project reservoir 
shoreline, and any nearby project features; (3) the licensee’s current ownership or rights 
to the lands underlying the encroachment; (4) the property rights, if any, held by the 
owner of the encroachment; (5) the specific project purposes served by the underlying 
lands and associated shoreline management classification under the shoreline 
management plan; (6) any adverse impacts of the encroachment on specific project 
purposes or resources and how the adverse impacts were handled; (7) documentation of 
Corps’ authorization for each encroaching structure indicating that it reviewed and 
approved the structure(s); and (8) for encroachments which the licensee has yet to resolve 
(i.e., those that were sent a packet by the licensee and/or those newly identified during the 
preparation of this report), a proposed plan and schedule for resolution.  

As part of the report, the licensee also shall list the non-project use of project lands 
applications for any encroachments that it anticipates it will file with the Commission, 
whether individually or in groups, and when it expects to file such applications with the 
Commission.  The licensee shall explain, in the report, the terms of licenses and leases, 
specifically providing clarification of its encroachment policy, including what types of 
structures would be allowed as encroachments and timeframes for its procedures for 
handling encroachments, and explaining whether a license or lease is transferable and 
renewable, and what happens to the structure(s) when the license or lease expires.  

The report shall be prepared in consultation with the U.S. Fish and Wildlife 
Service and Oklahoma Department of Wildlife Conservation.  The licensee shall allow a 
minimum of 30 days for the agencies to review the report and provide comments and 
recommendations.  The licensee shall include in its filing any comments and 
recommendations made by the agencies and specific descriptions of how the agencies’ 
comments and recommendations are accommodated by the report.  If the licensee does 
not include a comment or recommendation in the report, the filing shall include the 
licensee’s reasons based on project-specific information.

(E)  Within one year of the issuance date of this order, the licensee shall file, for 
Commission approval, a comprehensive report that identifies and assesses each habitable 
structure, and proposes a plan for addressing each one (individually or in categories, as 
appropriate).  For each habitable structure, the filing shall include the following detailed 
descriptions:  (1) the type, size, and location of the site, including all facilities and 
structures and any existing licensee issued permits or leases for any structures at the site; 
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(2) a detailed map or drawing showing the location of the habitable structure in relation 
to the project boundary, project reservoir shoreline, and any nearby project features; 
(3) the licensee’s current ownership or rights to the lands and/or waters underlying the 
habitable structure; (4) any property rights held by the owner of the habitable structure 
and the date and nature of such right(s); (5) the site-specific project purposes served by 
the underlying lands and/or waters; (6) any adverse impacts the habitable structure may 
have on site-specific project purposes or resources, including public access and recreation 
use, navigational safety, and aesthetic resources; (7) any other federal, state, or local 
permits and/or approvals required  for the habitable structure; and (8) a proposed 
resolution, including a plan and schedule to address any adverse impacts or conflicts with 
specific project purposes.  

The report shall also include a discussion of the licensee’s plans for the 
continuation of the moratorium or any other proposed plans for managing habitable 
structures at the project.  In the event the licensee proposes to allow for future habitable 
structures, the report shall provide justification for allowing such new uses and any 
specific conditions, restrictions, or other requirements the licensee intends to place on 
proposed habitable structures to protect project purposes and resources, and prevent 
adverse effects.  The report shall be prepared in consultation with the U.S. Fish and 
Wildlife Service and Oklahoma Department of Wildlife Conservation.  The licensee shall 
allow a minimum of 30 days for the agencies to review the report and provide comments 
and recommendations.  The licensee shall include in its filing any comments and 
recommendations made by the agencies and specific descriptions of how the agencies’ 
comments and recommendations are accommodated by the report.  If the licensee does 
not include a comment or recommendation in the report, the filing shall include the 
licensee’s reasons based on project-specific information.

(F)  Within one year of the issuance date of this order, the licensee shall prepare 
and file, for Commission approval, an application to amend the project’s approved 
dredging management plan to include revised sediment testing provisions.  The sediment 
testing provisions shall include provisions for standardizing sediment samples, analyzing
sediment samples for heavy metals and other contaminants as determined to be 
necessary, and applying the results to the site-specific dredging application process.  At a 
minimum, the provisions shall include a protocol for processing individual applications 
which would:  (1) identify sampling and analysis procedures; (2) define the criteria to be 
used in selecting qualified testing contractors; (3) establish thresholds for all 
contaminants for which testing may be conducted; (4) describe a sequence and schedule 
to be followed in applying sediment sampling and analysis to the licensee’s dredging 
permitting process, including actions that would be taken to protect water quality if 
samples exceed minimum non-toxic threshold effect concentration levels or minimum 
toxic threshold effect concentration levels; and (5) identify what measures would be 
implemented in the event the licensee proposes to authorize a future proposed dredging 
activity that has the potential for displacement of contaminated sediments, including 

Document Accession #: 20131017-3040      Filed Date: 10/17/2013



Project No. 1494-348 48

measures to ensure compliance with appropriate Oklahoma Department of Environmental 
Quality standards and all other required agency permits, and  measures and/or methods 
that would be used to remove, handle, and dispose of  excavated sediment.  

The application shall be prepared in consultation with the U.S. Fish and Wildlife 
Service, U.S. Geological Service, Oklahoma Department of Wildlife Conservation, U.S. 
Army Corps of Engineers, Oklahoma Water Resources Board, and Oklahoma 
Department of Environmental Quality.  The licensee shall allow a minimum of 30 days 
for the agencies to review the application and provide comments and recommendations.  
The licensee shall include in its filing any comments and recommendations made by the 
agencies and specific descriptions of how the agencies’ comments and recommendations 
are accommodated in the application to amend the plan.  If the licensee does not include a 
comment or recommendation in the application for the plan amendment, the filing shall 
include the licensee’s reasons based on project-specific information.

(G)  Within one year of the issuance date of this order, the licensee shall file, for 
Commission approval, an addendum to the shoreline management plan which outlines 
provisions for water quality monitoring in coves where “heavy boating” use occurs.  The 
provisions shall (1) identify what constitutes heavy boating use in coves; (2) the timing 
for initiating monitoring and the water quality parameters to be monitored; (3) the 
frequency and duration of monitoring; and (4) provisions for managing and/or resolving 
any water quality issues that become apparent from the recommended monitoring.  The 
licensee shall develop the water quality provisions in consultation with the U.S. Fish and 
Wildlife Service, Oklahoma Department of Wildlife Conservation, Oklahoma Water 
Resources Board, and Oklahoma Department of Environmental Quality.  The licensee 
shall allow a minimum of 30 days for the agencies to review the water quality provisions 
and provide comments and recommendations.  The licensee shall include in its filing any 
comments and recommendations made by the agencies and specific descriptions of how 
the agencies’ comments and recommendations are accommodated by the plan addendum.  
If the licensee does not include a comment or recommendation in the plan addendum, the 
filing shall include the licensee’s reasons based on project-specific information.

(H)  Upon issuance of this order, the licensee, as part of the annual consultation 
required under its approved Endangered Gray Bat Compliance Plan, shall include 
information on the potential effects of vegetation management activities near known and 
likely gray bat foraging areas within the Responsible Growth shoreline management 
classification.  Documentation of this information shall be included in the licensee’s 
annual reports currently filed with the Commission under the gray bat compliance plan.

(I) Within six years of the issuance date of this order, the licensee shall complete 
and file, for Commission approval, an updated shoreline management plan (SMP).  The 
updated SMP shall include, at a minimum:  (1) the three plans required below and any 
resulting modifications to other provisions of the SMP; (2) any other necessary 
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modifications to the SMP; (3) a summary of the revisions to the approved SMP 
incorporated into the updated SMP; and (4) a plan and schedule for filing future updates 
to the SMP.  The updated SMP shall be completed after consultation with the U.S. Fish 
and Wildlife Service, U.S. Army Corps of Engineers, Oklahoma Department of Wildlife 
Conservation, Oklahoma Water Resources Board, Oklahoma Department of 
Environmental Quality, Oklahoma State Historic Preservation Office, and other 
appropriate agencies, tribes, and stakeholders.  The licensee shall allow a minimum of 30 
days for the consulted parties to review the updated SMP and provide comments and 
recommendations.  The licensee shall include in its filing any comments and 
recommendations made by the consulted parties and specific descriptions of how the 
comments and recommendations are accommodated by the updated SMP.  If the licensee 
does not include a comment or recommendation in the updated SMP, the filing shall 
include the licensee’s reasons based on project-specific information.

The updated SMP shall incorporate the below-listed provisions.  Each of the plans 
shall be developed in consultation with the U.S. Fish and Wildlife Service and Oklahoma 
Department of Wildlife Conservation.

(1) The licensee shall develop provisions for quantifying the effects of permitted 
vegetation removal and to mitigate these effects through the enhancement or 
protection of riparian vegetation in other areas.  The provisions shall include 
(a) methods developed to quantify impacts and measures to mitigate the impacts of 
the proposed vegetation management plan; (b) strategies for how the licensee will 
enforce the approved vegetation management plan; and (c) any revisions, as 
needed, to the approved vegetation management plan. As part of the information 
to be considered in developing the above provisions, GRDA shall track authorized 
vegetation management activities that may have cumulative effects on shoreline 
resources.  At a minimum, GRDA shall track annually, for a period of five years, 
permits it authorizes for new vegetation management activities in the riparian-
forest buffer in the Stewardship, Wildlife Management, and Responsible Growth-
Wetlands shoreline management classifications and permits it authorizes for new 
lawns and access corridors in the Responsible Growth shoreline management 
classification.  The information to be collected for these activities each year of  the 
five-year period shall include :  (a) the type and footprint size of the vegetation 
management activity including representative point location data; (b) the affected 
riparian-forest buffer area or shoreline area, including the overall quantity, and 
type of existing vegetation and any significant fish and wildlife species/habitats, 
wetlands, and other important resources; and (c) any specific impacts on the 
riparian-forest buffer or shoreline area and its resources.

(2)  The licensee shall develop provisions, to be included in the shoreline 
management plan, for:  (a) identifying existing wetlands potentially affected by 
proposed shoreline activities and evaluating their functions and values; 
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(b) assessing the probable effects of proposed activities on wetlands; and 
(c) addressing adverse effects on wetlands, from permitted activities, through 
appropriate mitigation.

(3) The licensee shall develop provisions, to be included in the shoreline 
management plan, for:  (a) identifying wildlife habitats potentially affected by 
proposed shoreline activities and evaluating their functions and values; 
(b) assessing the probable effects of proposed activities on wildlife habitats; and 
(c) addressing adverse effects on wildlife habitats, from permitted activities, 
through appropriate mitigation.

(J)  Within 45 days of the issuance of this order, the licensee shall file location 
point data for the four proposed future recreation boat launch sites indicated in ordering 
paragraph (C) 4 above.  The location point must be positionally accurate to comply with 
National Map Accuracy Standards for maps at a 1:24,000 scale.  The location points must 
include latitude/longitude, in decimal degrees, based on the horizontal reference datum of 
the North American Datum of 1983 (NAD 83).

(K)  This order constitutes final agency action.  Any party may file a request for 
rehearing of this order within 30 days from the date of its issuance, as provided in  
section 313(a) of the FPA, 16 U.S.C. § 8251 (2012), and the Commission’s regulations at 
18 C.F.R. § 385.713 (2013).  The filing of a request for rehearing does not operate as a 
stay of the effective date of this order, or of any other date specified in this order.  The 
licensee’s failure to file a request for rehearing shall constitute acceptance of this order. 

Robert J. Fletcher
Chief, Land Resources Branch
Division of Hydropower 
Administration and Compliance

Document Accession #: 20131017-3040      Filed Date: 10/17/2013



Document Content(s)

P-1494-348.DOC............................................................1

Document Accession #: 20131017-3040      Filed Date: 10/17/2013



APPENDIX E-26 Cultural Resource Study Reports and HPMP (Privileged) 
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Mead & Hunt, Inc. (Mead & Hunt) is assisting Grand River Dam Authority (GRDA, Licensee) in the 

relicensing of the Pensacola Hydroelectric Project (Project), which is regulated by the Federal Energy 

Regulatory Commission (FERC, Commission). Flood control operations at the Project are regulated by 

the United States Army Corps of Engineers (USACE).  

  

The Commission recommended an Infrastructure Study (Study) to determine a range of inflow conditions 

for which hydraulic model results (separate study) show Project operations may influence the frequency 

or depth of flooding. Specifically, the Commission requested maps and tables identifying the frequency 

and depth of flooding for each item of infrastructure. 

 

Mead & Hunt developed a hydraulic model of the area upstream of the Project along with a range of 

starting reservoir elevations. Inflow events representing a range of flood frequency were used for the 

Study. Hydraulic results were extracted at infrastructure locations. Infrastructure locations were mapped, 

and tabular data of inundation depth were developed. The difference in depth between different starting 

reservoir elevations was also tabulated.  

 

According to analysis results, only 7% of the infrastructure locations studied experience an appreciable 

increase in maximum inundation depth for different starting reservoir elevations within GRDA’s 

anticipated operational range of 742 feet PD to 745 feet PD. In addition, all appreciable increases in 

maximum inundation depth occur during high-flow conditions when the USACE controls the flood control 

operations under the Flood Control Act of 1944 and its other statutory mandates, except when the time of 

maximum inundation depth is solely a function of inflow event arrival time and not reservoir elevation, 

meaning the time of maximum depth at the infrastructure location was completely independent of the 

Project reservoir elevation. The inflow event moved down the river and then arrived at the infrastructure 

location completely independent of Project operations. Therefore, infrastructure locations are not 

adversely affected by GRDA’s anticipated Project operations.  

 

Additionally, except for two parks, a reduction in reservoir operational elevation to 734 feet PD would not 

decrease the loss of infrastructure use for any of the inflow events studied. The first park, Wolf Creek 

Park, was designed (and partially funded) by GRDA to avoid being impacted by inflow events, and only a 

low-lying portion of the park near Grand Lake would experience a difference in inundation for the October 

2009 (3 year) inflow event. Therefore, any potential adverse impacts have already been mitigated by 

GRDA through their assistance in designing and funding the recent improvements to the park.  

 

At the second park, Grove Springs Park, low-lying portions of the park would experience a difference in 

inundation for the October 2009 (3 year) inflow event. Decreasing the low end of the anticipated operation 

range from 742 to 734 feet PD, a difference of 8 feet in operational elevation, would only change 

infrastructure adverse impacts slightly at Grove Springs Park.  

 

Because infrastructure such as parks are generally sited in areas that are subject to frequent flooding and 

are the most-resistant type of infrastructure being reviewed in this Study, the minor potential reduction in 

impacts to infrastructure identified through operating at an extreme, hypothetical elevation of 734 feet PD 

do not significantly decrease loss of infrastructure use at the Project.  
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Extreme, hypothetical operational levels up to and including 757 feet PD were analyzed. If GRDA 

operated at 757 feet PD, a reservoir elevation that is 12 feet higher than the top of GRDA’s anticipated 

operational range and an elevation equal to the top of dam, infrastructure locations would be inundated 

by depths similar to or greater than those depths for operational levels within GRDA’s anticipated 

operational range. Practically speaking, increasing the top of the operational range to 757 feet PD is 

simply not possible.  

 

In summary, infrastructure locations are not adversely affected by GRDA’s baseline or anticipated 

operations of the Project, which consist of reservoir levels within an operational range of 742 feet PD to 

745 feet PD. Even under the hypothetical and extreme operational level of 734 feet PD, only two parks 

would experience a minor decrease in the loss of infrastructure use.  
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1.1 Project Description 

The Pensacola Hydroelectric Project is owned and operated by GRDA and regulated by the FERC, 

except that flood control operations at the Project are dictated and regulated by USACE under the 

authority of Section 7 of the 1944 Flood Control Act. In addition, section 7612(c) of NDAA 2020 clearly 

states that “The Secretary [of the Army] shall have exclusive jurisdiction and responsibility for 

management of the flood pool for flood control operations at Grand Lake O' the Cherokees” (116th 

Congress, 2019). NDAA 2020 also forbids FERC or any other agency from regulating water surface 

elevations of Grand Lake O’ the Cherokees (Grand Lake), except with respect to USACE’s flood control 

operations and FERC’s regulations for dam safety and human health: “the Commission or any other 

Federal or State agency shall not include in any license for the project any condition or other 

requirement relating to—(i) surface elevations of the conservation pool; or (ii) the flood pool (except to 

the extent it references flood control requirements prescribed by the Secretary)” (116th Congress, 2019). 

 

The Pensacola Dam is located in Mayes County, Oklahoma on the Grand-Neosho River. Pensacola Dam 

impounds Grand Lake. Construction of Pensacola Dam was completed in 1940. Downstream of 

Pensacola Dam, GRDA also owns and operates the Robert S. Kerr Dam (Kerr Dam) also known as the 

Markham Ferry Hydroelectric Project. Kerr Dam is also in Mayes County and impounds Lake Hudson, 

also known as Markham Ferry Reservoir. Flood control operations at both Pensacola Dam and Kerr Dam 

are regulated by USACE. 

 

1.2 Vertical Datums 

Data sources for this Study use a variety of vertical datums. Unless otherwise noted, data are presented 

in the Pensacola Datum (PD). To convert from PD to the National Geodetic Vertical Datum of 1929 

(NGVD29), add 1.07 feet. To convert from NGVD29 to the North American Vertical Datum of 1988 

(NAVD88), add 0.33 feet. Figure 1; displays datum transformations and conversions (Hunter, Trevisan, 

Villa, & Smith, 2020).  
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Figure 1. Datum transformations and conversions. 

Source: (Hunter, Trevisan, Villa, & Smith, 2020). 

1.3 Study Plan Proposals and Determination 

GRDA is currently relicensing the Project. The timeline of study plan proposals and determination is 

as follows: 

1. On April 27, 2018, GRDA filed its Proposed Study Plan (PSP) to address hydrologic and 

hydraulic modeling in support of its intent to relicense the Project.  

2. On September 24, 2018, GRDA filed its Revised Study Plan (RSP).  

3. On November 8, 2018, the FERC issued its Study Plan Determination (SPD) for the Project. 

4. On January 23, 2020, the FERC issued an Order on the Request for Clarification and Rehearing, 

which clarified the timeline for certain milestones applicable to the relicensing study plan. 

5. On September 30, 2021, GRDA filed its Initial Study Report (ISR). 

6. On February 24, 2022, the FERC issued its Determination on Requests for Study Modifications 

and New Studies for the Project. 

7. On September 30, 2022, GRDA filed this report, the Updated Study Report (USR). 

 

The PSP and RSP did not include an infrastructure study. The SPD recommended the following strategy 

for assessing infrastructure impacts (FERC, 2018): 

 

1. In consultation with the stakeholders, determine a list of infrastructure types to be included in the 

recommended infrastructure study. At a minimum, the list should include bridges, roads, 

structures, and other public amenities (e.g., recreation facilities) that have the potential to be 

flooded under all operating scenarios (e.g., by both the USACE-directed flood control operations 

and GRDA’s Project operations).  

 

2. Using output from the H&H modeling study, determine the range of inflow conditions for which 

model results show that Project operations for hydropower and other purposes under the Federal 
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Power Act in combination with USACE directed flood control operations are likely to have an 

effect on the frequency or depth of flooding. Based on the infrastructure identified in step 1, 

provide maps and tables identifying the frequency and depth of flooding for each item of 

infrastructure under baseline operations, as defined above, and for the range of inflow conditions 

where such operations may have an effect on flooding. 

 

3. If needed based on H&H study results, provide additional maps and tables for anticipated 

operations. 

  

The Study’s purpose is to analyze the impact, if any, of Project operations on inundation of critical 

infrastructure such as bridges, roads, water systems, electric transmission, and information and 

communication technology.  

 

GRDA’s ISR concluded only a different inflow event, and not Project operation, can cause an appreciable 

difference in maximum water surface elevation and maximum inundation extent. Therefore, additional 

work on the Infrastructure Study was not proposed. 

 

Despite these conclusions, FERC’s February 2022 Determination recommended the following 

modifications to the Infrastructure Study: 

1. On maps and in tabular format, for each affected infrastructure location, show the change in 

depth and frequency for the same starting elevations required in the H&H Study (i.e., 734 feet PD 

through 757 feet PD). 

2. Include maps and tabular data for the June 2004 (1-year event) and October 2009 (3-year event) 

inflow events. These maps and tabular data will be in addition to the September 1993 (21-year 

event), July 2007 (4-year event), and December 2015 (15-year event) inflow events. 

3. On the tables and maps, clearly show the frequency of flooding (i.e., return period) for each 

modeled event. 

 

As documented in this report, GRDA has completed FERC’s requested modifications.  
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Preliminary work for the Study occurred during the first study season. The Study and this report were 

updated during the second study season according to FERC’s February 2022 Determination. Table 1 

provides major tasks identified for each study season. 

 

Table 1. Infrastructure study schedule and tasks. 

STUDY 
SEASON 

MAJOR TASKS 

1 

• Develop list of infrastructure types. 

• Begin developing Geographic Information Systems (GIS) tools to extract flooding 

characteristics from simulation results. 

• Consult with stakeholders to update list of infrastructure types. 

• Map infrastructure locations. 

• Determine a range of inflow conditions for which modeling results show that Project 

operations are likely to have an effect on frequency and depth of flooding. 

• Use GIS tools to process modeling results to determine frequency and depth of 

flooding at mapped infrastructure locations. 

• Prepare maps and tabular data as part of analysis. 

• Develop an ISR. 

2 

Stakeholder comments on the ISR are addressed according to FERC’s determination in 

this USR by including the following: 

• On maps and in tabular format, for each affected infrastructure location, show the 

change in depth and frequency for the same starting elevations required in the 

H&H Study (i.e., 734 feet PD through 757 feet PD). 

• Include maps and tabular data for the June 2004 (1-year event) and October 2009 

(3-year event) inflow events. These maps and tabular data will be in addition to the 

September 1993 (21-year event), July 2007 (4-year event), and December 2015 

(15-year event) inflow events. 

• On the tables and maps, clearly show the frequency of flooding (i.e., return period) 

for each modeled event. 
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The Study area encompasses areas where Project operations are likely to influence the frequency or depth 

of flooding upstream of the Project. Infrastructure locations potentially impacted by Project operations are 

displayed in Figure 2. 

 

 

Figure 2. Infrastructure study area. 



6 

 

 

 

Mead & Hunt defined a list of infrastructure types, gathered and mapped locations, consulted with 

stakeholders to refine the initial infrastructure list, and extracted inundation characteristics from simulation 

results. Historic inflows were examined to determine a range of conditions for which modeling results 

show Project operations potentially influence frequency and depth of flooding at the infrastructure 

locations. Maps showing the extent of inundation for multiple inflow events and starting reservoir 

elevations were developed. Tabular data for depth of inundation at each infrastructure location were 

developed for each simulated scenario.  

 

4.1 Infrastructure Types and Data Sources 

Infrastructure for the purposes of this Study is defined as facilities or structures that should be given 

consideration when there is potential for inundation due to Project operations. The Federal Emergency 

Management Agency (FEMA) includes hospitals, fire stations, police stations, and schools as examples 

of critical facilities (FEMA, 2020). The Department of Homeland Security (DHS) considers elements of 

transportation, clean water, and electricity to be of vital importance and identifies bridges and tunnels, 

energy infrastructure, and drinking water as key infrastructure elements (DHS, 2021). 

 

The SPD (Federal Energy Regulatory Commission, 2018) states that:  

 

Characterizing existing infrastructure that could be affected under flood conditions would help 

staff analyze the broad effect of project operation (including operation during flood conditions) on 

land uses, including uses related to infrastructure or municipal recreation areas. 

 

An initial list of potential infrastructure types was developed based on examples cited above and the 

availability of location information from accessible data sources. These data sources include Oklahoma 

state sources and U.S. government sources such as the United States Geological Survey (USGS), 

Environmental Protection Agency (EPA), and DHS.  

 

Mead & Hunt compiled infrastructure locations from available data sources. The primary data source for 

GIS features and location information was Oklahoma Digital Data Online (Oklahoma Geographic 

Information Council, 2021). Features obtained from this source were supplemented with data obtained 

from the USGS Geographic Names Information System (GNIS), EPA’s Facility Registry Service (FRS), 

Federal Aviation Administration (FAA), and Homeland Infrastructure Foundation Level Database (HIFLD). 

Table 2 presents the list of infrastructure types, features, and sources of data.  

 

The location accuracy and original source data of these features may vary based on the data provider. 

Many locations were likely compiled from earlier sources of data and made available for download. 

Locations were cross-checked with independent mapping sources such as Google maps and county 

online mapping where available. Features were adjusted based on these independent sources as 

needed, and no ground-truthing was performed. Given multiple data sources for some of the 

infrastructure types, a review for duplicate features was completed and duplicates were removed. 
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Table 2. List of infrastructure types and data sources. 

INFRASTRUCTURE 
TYPE 

FEATURES DATA SOURCE 

Airports/Heliports 
FAA public use 
airports 

https://www.faa.gov/airports/airport_safety/airportdata_5010/ 

Bridges 
ODOT1 On-
system bridges 

Oklahoma Digital Data Online 
(https://okmaps.org/OGI/search.aspx) 

 
ODOT Off-
system bridges 

Oklahoma Digital Data Online 
(https://okmaps.org/OGI/search.aspx) 

Medical/Hospitals 
Hospitals and 
Clinics 

Oklahoma Digital Data Online 
(https://okmaps.org/OGI/search.aspx); USGS GNIS 
(https://www.usgs.gov/core-science-systems/ngp/board-on-
geographic-names/download-gnis-data) 

Law Enforcement 
Police, State, 
Sheriff’s, Patrol 

Oklahoma Digital Data Online 
(https://okmaps.org/OGI/search.aspx) 

Fire Stations Fire Stations 

Oklahoma Digital Data Online 
(https://okmaps.org/OGI/search.aspx); USGS GNIS 
(https://www.usgs.gov/core-science-systems/ngp/board-on-
geographic-names/download-gnis-data) 

Education/Schools 
 

Public Schools 

Oklahoma Digital Data Online 
(https://okmaps.org/OGI/search.aspx); USGS GNIS 
(https://www.usgs.gov/core-science-systems/ngp/board-on-
geographic-names/download-gnis-data) 

Recreation/Public 
Use Areas 

Parks, 
Fairgrounds 

Oklahoma Digital Data Online 
(https://okmaps.org/OGI/search.aspx); USGS GNIS 
(https://www.usgs.gov/core-science-systems/ngp/board-on-
geographic-names/download-gnis-data) 

Waste and Water 
Treatment 

Plants EPA's FRS (https://www.epa.gov/frs) 

Power supply 
 

Power plants, 
Substations, 
Electric 
Transmission 
Lines 

Homeland Infrastructure Foundation Level Database 
(HIFLD) (https://gii.dhs.gov/HIFLD); U.S. Energy Information 
Administration 

FM Transmission 
Towers 

 HIFLD (https://gii.dhs.gov/HIFLD) 

Cell towers  HIFLD (https://gii.dhs.gov/HIFLD) 
1 Oklahoma Department of Transportation 

 

4.2 Consultation with Stakeholders 

 Emergency Management Agencies 

To refine and supplement the list of infrastructure, local emergency management agencies were 

contacted and given the opportunity to provide information on and/or the location of infrastructure features 

of concern to their jurisdictions. These contacts included county, city, and tribal emergency management 

entities, as well as the State of Oklahoma and USACE, Tulsa District Office. 

 

Additional infrastructure locations identified through coordination with emergency management entities 

were added to the facilities GIS data layer. The list of entities contacted is provided in Table 3.  

https://okmaps.org/OGI/search.aspx
https://okmaps.org/OGI/search.aspx
https://okmaps.org/OGI/search.aspx
https://www.usgs.gov/core-science-systems/ngp/board-on-geographic-names/download-gnis-data
https://www.usgs.gov/core-science-systems/ngp/board-on-geographic-names/download-gnis-data
https://okmaps.org/OGI/search.aspx
https://okmaps.org/OGI/search.aspx
https://www.usgs.gov/core-science-systems/ngp/board-on-geographic-names/download-gnis-data
https://www.usgs.gov/core-science-systems/ngp/board-on-geographic-names/download-gnis-data
https://okmaps.org/OGI/search.aspx
https://www.usgs.gov/core-science-systems/ngp/board-on-geographic-names/download-gnis-data
https://www.usgs.gov/core-science-systems/ngp/board-on-geographic-names/download-gnis-data
https://okmaps.org/OGI/search.aspx
https://www.usgs.gov/core-science-systems/ngp/board-on-geographic-names/download-gnis-data
https://www.usgs.gov/core-science-systems/ngp/board-on-geographic-names/download-gnis-data
https://www.epa.gov/frs
https://gii.dhs.gov/HIFLD
https://gii.dhs.gov/HIFLD
https://gii.dhs.gov/HIFLD
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Table 3. Emergency management agencies contacted. 

AGENCY 

Miami Emergency Management 

Ottawa County Emergency Management 

Quapaw Tribe 

Wyandotte Emergency Management 

Delaware County Emergency Management 

Grove Emergency Management 

Seneca Cayuga Nation Emergency Management 

Craig County Emergency Management 

Vinita Emergency Management 

Mayes Emergency Service Trust Authority (MESTA) 

State of Oklahoma Risk Management 

USACE Tulsa Office 

 

A sample request email to emergency management agencies and the record of correspondence is 

included in Appendix A. Contact with each agency was initiated through email followed by a phone 

contact if there was no response to the initial email. A list of the agencies contacted is included in 

Appendix B.  

 

 Tribal Consultation 

A certified return-receipt letter was sent for tribal consultation soliciting information on and/or the location 

of infrastructure features of concern to their jurisdictions on November 25, 2020. Additional certified 

letters were sent if no receipt was returned from the initial letter, followed by a phone call if the second 

receipt was not returned. A sample request letter is included in Appendix C. The list of entities to which a 

certified letter was sent is included in Appendix D.  

 

4.3 Modeling Scenarios 

Mead & Hunt developed a hydraulic model of the area upstream of the Project, using the USACE 

Hydrologic Engineering Center (HEC) River Analysis System (RAS) software. A separate report on the 

Hydrologic and Hydraulic Modeling Study is filed concurrently with this Study report. For more information 

on development of the HEC-RAS model and the simulations used in the Study, see the H&H Modeling 

Study: Upstream Hydraulic Model Report (Mead & Hunt, 2022). 

 

For the Study, five inflow events were used in combination with eleven starting reservoir elevations. 

Estimated return periods of the inflow events ranged from 1 year (June 2004 event) up to 21 years 

(September 1993 event). Starting reservoir elevations were split into two categories: 

1. Starting reservoir elevations within GRDA’s anticipated operational range of 742 feet PD to 

745 feet PD. 

2. Hypothetical, extreme values of starting reservoir elevations well outside of GRDA’s anticipated 

operational range. Values below and above GRDA’s anticipated operational range were included 

in the Infrastructure Study based on FERC’s February 2022 Determination. 

 

Table 4 presents a summary of the inflow events and starting reservoir elevations simulated for the 

Infrastructure Study. 
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Table 4. List of inflow events and initial stages used in the Infrastructure Study. 

Inflow Event 
Estimated 

Return 
Period1 

Pensacola Dam Starting Reservoir Elevation (ft, PD) 

Anticipated Operational Range Hypothetical, Extreme Range 

Sept. 1993 21 years 742.0, 742.5, 743.0, 743.5, 744.0, 744.5, 745.0 734.0, 749.0, 753.0, 757.0 

June 2004 1 year 742.0, 742.5, 743.0, 743.5, 744.0, 744.5, 745.0 734.0, 749.0, 753.0, 757.0 

July 2007 4 years 742.0, 742.5, 743.0, 743.5, 744.0, 744.5, 745.0 734.0, 749.0, 753.0, 757.0 

Oct. 2009 3 years 742.0, 742.5, 743.0, 743.5, 744.0, 744.5, 745.0 734.0, 749.0, 753.0, 757.0 

Dec. 2015 15 years 742.0, 742.5, 743.0, 743.5, 744.0, 744.5, 745.0 734.0, 749.0, 753.0, 757.0 

 

Each simulation included a historical inflow event with a modified reservoir starting elevation. What 

residents experienced in real life when the historical events took place, regarding maximum inundation 

depth, only occurred when USACE had assumed control of Project operations pursuant to its exclusive 

jurisdiction under federal law, except when the time of maximum inundation depth was solely a function of 

inflow event arrival time and not reservoir elevation1, meaning that the time of maximum depth at the 

infrastructure location was completely independent of Project reservoir elevation. The inflow event moved 

down the river and then arrived at the infrastructure location completely independent of Project 

operations. During the June 2004 inflow event, the reservoir elevation never exceeded 745 feet PD and 

there was no inundation of identified infrastructure2 during this inflow event. 

 

Similarly, the maximum inundation depths reported in this study for the various inflow events and 

reservoir starting elevations only occur when the reservoir elevation is above 745 feet PD, in which 

circumstance the USACE would control Project operations, except when the time of maximum inundation 

depth was solely a function of inflow event arrival time and not reservoir elevation. An example of this 

function-of-inflow-event-arrival-time situation is presented in Figure 3. Regardless of the starting reservoir 

elevation, all the stage hydrographs at the infrastructure location were virtually identical. The time of 

maximum depth at the infrastructure location was completely independent of Project reservoir elevation. 

 

 

1 For more information on how inflow events impact maximum water surface elevations and maximum inundation 

extents, see the Hydraulic and Hydraulic Modeling: Upstream Hydraulic Model Initial Study Report. 

2 With the singular exception of Bacon’s Heliport (ID 206). However, that structure is not physically “inundated” at any 
time because it floats on the surface of the reservoir.  
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Figure 3. Example infrastructure location where time of maximum depth was completely independent of Project 

reservoir elevation.  

As presented in Table 4, the simulated inflow events represent a variety of flood frequencies at the 

Project. All maps and tabular data included in the appendices of this report state the estimated return 

period of the inflow event. Calculating an estimated return period at each infrastructure location is not 

feasible because flow at each location is unique based on its position in the watershed. Reporting a 

unique return period at each infrastructure location would require a separate hydrologic study at each 

infrastructure location. However, estimated return periods at the Project can be considered when 

reviewing inundation depths and the criticality of each infrastructure location. For more information on the 

development of estimated return periods, see the H&H Modeling Study: Upstream Hydraulic Model 

Report (Mead & Hunt, 2022). 

 

4.4 GIS Data Extraction 

Infrastructure locations are represented as point locations in the GIS data. For each of the simulations 

used in the Study, maximum water depth values were extracted at each infrastructure location. The water 

depth values are compiled in tabular format for each infrastructure location and are presented along with 

the maps as described below. 

 

4.5 Mapping and Tabular Data 

 Purpose of Maps 

The infrastructure maps provided in Appendix E show which infrastructure locations may be impacted 

under different hydraulic conditions. The infrastructure locations and simulated inundation areas are 

displayed on the maps. 

 

Base map information such as roads, municipal boundaries, and county boundaries were also collected 

to provide reference. The 2019 aerial images displayed on the maps are provided by the U.S. Department 
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of Agriculture’s Farm Service Agency (FSA) National Agricultural Imagery Program (NAIP) (U.S. 

Department of Agriculture, 2021). 

 

 Map Description 

A series of 37 maps at a scale of 1:24,000 (1 inch = 2000 ft) cover the upstream modeling area. This 

scale is sufficient for less developed areas. In Appendix E, one map set is presented for each simulated 

inflow event: September 1993 (21-year estimated return period), June 2004 (1-year estimated return 

period), July 2007 (4-year estimated return period), October 2009 (3-year estimated return period) and 

December 2015 (15-year estimated return period). The simulated inundation areas at all the starting 

reservoir elevations listed in Table 4 are displayed on each map set.  

 

Each 1:24,000-scale map sheet is divided further into four 1:12,000-scale map sheets for developed 

areas requiring more detail to present the infrastructure locations in relation to the modeled inundation 

area. For each simulated inflow event, five 1:12,000-scale map sheets are provided for the Miami, OK 

area which has the largest concentration of infrastructure locations in the study area.  

 

An overview map provided in Appendix E details the 1:24,000 scale and 1:12,000 scale map sheet 

index, provides the infrastructure point legend, and describes the inundation scenario symbology used on 

each map sheet. 

 

 Tabular Data 

Tabular data presented in Appendix F lists maximum water depths for all simulated scenarios at each 

infrastructure location. Tabular data is also provided for the difference in maximum water depth for 

starting reservoir elevations within GRDA’s anticipated operational range of 742 feet PD to 745 feet PD 

and for hypothetical, extreme values of starting reservoir elevations outside of GRDA’s anticipated 

operational range, as recommended in FERC’s February 2022 Determination. The tables provide a 

description of the infrastructure type and list the map sheet where the infrastructure feature is located. 

Maximum water depths and differences in maximum depth are reported to the nearest tenth of a foot.  
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The difference in inundation depth is discussed for simulations with starting reservoir elevations within 

GRDA’s anticipated operational range of 742 feet PD to 745 feet PD.3 In addition to discussion of 

differences in depth for these simulations, Section 6 also discusses differences in depth for a starting 

reservoir elevation of 734 feet PD, a hypothetical operational condition considered extreme and well 

outside of GRDA’s anticipated operational range.4 However, it is being reviewed to determine whether a 

reduction in reservoir operational elevation would decrease loss of infrastructure use. In accordance with 

FERC’s February 2022 Determination, a hypothetical, extreme starting reservoir elevation of 757 feet PD 

was also analyzed. Results are presented in Appendices E and F. Results for that hypothetical, extreme 

starting reservoir elevation can be summarized as follows: if GRDA operated at 757 feet PD, a reservoir 

elevation that is 12 feet higher than the top of GRDA’s anticipated operational range and an elevation 

equal to the top of dam, infrastructure locations would be inundated by depths similar to or greater than 

those depths for operational levels within GRDA’s anticipated operational range. Practically speaking, 

increasing the top of the operational range to 757 feet PD is simply not possible. 

 

Infrastructure locations with differences in depth greater than 0.1 feet for starting elevations within 

GRDA’s anticipated operational range were divided into three classes for discussion: 

1. Class 1 differences range from greater than 0.1 feet up to 0.3 feet. 

2. Class 2 differences range from greater than or equal to 0.3 feet up to 0.5 feet. 

3. Class 3 differences are greater than or equal to 0.5 feet. 

 

Infrastructure locations meeting these criteria were placed in a class based on the greatest difference in 

depth for the inflow events.  

 

5.1 Class 1 Differences 

Table 5 lists infrastructure locations with Class 1 differences, which include the following: 

• ID 57 is a bridge over Tar Creek. The bridge is on Rockdale Boulevard in the left overbank5 of the 

Neosho River at River Mile (RM) 134.0.  

• ID 86 is a bridge over Little Elm Creek. The bridge is on State Highway 10/E 100 Road in the left 

overbank of the Neosho River at RM 133.0.  

• ID 88 is a bridge over Tar Creek. The bridge is on State Highway 10/3rd Avenue SE in the left 

overbank of the Neosho River at RM 134.5.  

• ID 94 is Lion Taylor Park in Miami, OK. It is in the left overbank of the Neosho River at RM 134.5. 

• ID 97 is a bridge over Little Elm Creek. The bridge is on S 580 Road in the left overbank of the 

Neosho River at RM 133.0. The location is approximately 0.5 miles downstream of Interstate 44 

(Will Rogers Turnpike). 

 

 

3 Results were also analyzed for hypothetical, extreme values of starting reservoir elevations outside of GRDA’s 

anticipated operational range, as recommended in FERC’s February 2022 Determination. Mapped results are 
presented in Appendix E and tabular results are presented in Appendix F. 
4 The Commission in its February 2022 Determination requested analysis of hypothetical, extreme elevations up to 
757 feet PD. Elevations up to and including 757 feet have been analyzed and results are presented in Appendix E 
and Appendix F.  
5 In hydraulic modeling terms, left and right sides of the river are based on the downstream direction. If you are 
floating down the river in a boat and you look to your left, that is the left bank of the river. 
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Table 5. Infrastructure locations with Class 1 differences under the anticipated operational range.  

Infra-
structure 

ID 

Map 
Panel 

Location 

Difference in Depth (ft) 

Sep. 1993 
(21 year) 

June 2004 
(1 year) 

July 2007 
(4 year) 

Oct. 2009 
(3 year) 

Dec. 2015 
(15 year) 

57 B4, B4-3 
Rockdale Blvd 
Bridge over Tar 

Creek 
0.2 0.0 0.1 0.0 0.0 

86 B4, B4-4 
SH 10 Bridge 
over Little Elm 

Creek 
0.0 0.0 0.2 0.0 0.0 

88 B4, B4-3 
SH 10 Bridge 

over Tar Creek 
0.2 0.0 0.1 0.0 0.0 

94 B4, B4-3 
Lion Taylor 

Park 
0.2 0.0 0.1 0.0 0.0 

97 B4, B4-4 

S 580 Rd 
Bridge over 
Little Elm 

Creek 

0.2 0.0 0.2 0.2 0.1 

Note: Infrastructure ID 103, Riverview Park, was included as a Class 1 difference in the ISR. With FERC-required 

modifications to the Operations Model, the differences in depth are now less than or equal to 0.1 feet at that location. 

Infrastructure IDs 86 and 88 were not included as Class 1 differences in the ISR. With FERC-required modifications 

to the Operations Model, depth differences at Infrastructure IDs 86 and 88 now exceed 0.1 feet and are thus included 

in the USR.  

 

5.2 Class 2 Differences 

There were no infrastructure locations with Class 2 differences. Infrastructure ID 127, Hudson Creek 

Bridge, and ID 150, Wyandotte High School, were classified as Class 2 differences in the ISR. With 

FERC-required modifications to the Operations Model, these two infrastructure locations were reclassified 

as Class 3 differences in the USR.  

 

5.3 Class 3 Differences 

Table 6 lists infrastructure locations with Class 3 differences, which include the following: 

• ID 127 is a bridge over Hudson Creek. The bridge is on S 580 Road in the right overbank of the 

Neosho River at RM 128.0. 

• ID 139 is the Twin Bridges State Park at the confluence of the Neosho and Spring Rivers, along 

the left bank of the Neosho River at RM 122.5. 

• ID 140 is a bridge over Shawnee Branch. The bridge is on S 645 Road in the left overbank of the 

Spring River at RM 3.0. 

• ID 150 is Wyandotte High School in Wyandotte, OK. It is in the left overbank of the Neosho River 

at RM 122.0, slightly downstream of the BN Railroad bridge. 

• ID 166 is a bridge over Fly Creek. The bridge is on E 262 Road in the right overbank of Grand 

Lake at RM 90.0. 

• ID 167 is Bernice State Park, off E Highway 85A in the right overbank of Grand Lake at RM 90.0. 

• ID 175 is the Cherokee Seaplane Base in Red Arrow, OK. It is in the right overbank of Grand 

Lake at RM 89.0.  

• ID 181 is the Wolf Creek Park and Boat Ramp near Grove, OK. It is along the left edge of Grand 

Lake at RM 102.5, just upstream of Sailboat Bridge. 
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• ID 185 is Grove Springs Park in Grove, OK. It is in the left overbank of Grand Lake at RM 102.5, 

just upstream of Sailboat Bridge. 

• ID 206 is Bacon’s Heliport. It is along the left edge of Grand Lake at RM 82.8.  

 

Table 6. Infrastructure locations with Class 3 differences under the anticipated operational range. 

Infra-
structure 

ID 

Map 
Panel 

Location 

Difference in Depth (ft) 

Sep. 1993 
(21 year) 

June 2004 
(1 year) 

July 2007 
(4 year) 

Oct. 2009 
(3 year) 

Dec. 2015 
(15 year) 

127 C4 
Hudson Creek 

Bridge 
0.1 0.0 0.5 0.4 0.0 

139 C5 
Twin Bridges 

State Park 
0.1 0.0 1.1 0.5 0.0 

140 C6 
Shawnee 

Branch Bridge 
0.1 0.0 1.1 0.0 0.0 

150 C6 
Wyandotte 

High School 
0.1 0.0 0.8 0.0 0.0 

166 E3 
Fly Creek 

Bridge 
0.0 0.0 0.6 0.0 0.0 

167 E3 
Bernice State 

Park 
0.0 0.0 0.6 0.0 0.0 

175 F3 
Cherokee 

Seaplane Base 
0.0 0.0 0.6 0.0 0.0 

181 F5 
Wolf Creek 

Park 
0.0 0.0 0.5 0.8 0.1 

185 F5 
Grove Springs 

Park 
0.0 0.0 0.5 0.8 0.1 

206 G3 
Bacon’s 
Heliport 

0.0 0.4 0.6 0.8 0.0 
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Locations where difference in maximum depth between different starting reservoir elevations is 0.1 feet or 

less have not been described in this study because they are not appreciable for the purpose of studying 

impacts on infrastructure. 

 

Only 15 out of 228 infrastructure locations (7% of locations) studied show an appreciable increase in 

inundation depth for different starting reservoir elevations within GRDA’s anticipated operational range. Of 

the fifteen infrastructure locations, five are categorized as Class 1 differences, none are classified as a 

Class 2 difference, and ten are categorized as Class 3 differences.  

 

For a given infrastructure location, the inflow event that causes the largest difference in depth is discussed 

first, followed by discussion of difference in depth for the other inflow events. For simplicity, figures in 

Section 6 present inundation areas for the inflow event that causes the largest difference in depth. In each 

figure, inundation areas for a starting reservoir elevation of 742 feet PD (the lowest elevation in GRDA’s 

anticipated operational range) and 745 feet PD (the highest elevation in GRDA’s anticipated operational 

range) are presented. Full sets of maps, which include all inflow events and starting reservoir elevations 

within GRDA’s anticipated operational range and hypothetical, extreme starting reservoir elevations 

outside of GRDA’s anticipated operational range, are presented in Appendix E. 

 

6.1 Class 1 Differences 

Class 1 differences range from greater than 0.1 feet up to 0.3 feet in this study. Class 1 differences are 

located at Rockdale Boulevard Bridge over Tar Creek, State Highway 10/E 100 Road Bridge over Little 

Elm Creek, State Highway 10/3rd Avenue SE Bridge over Tar Creek, Lion Taylor Park, and S 580 Road 

Bridge over Little Elm Creek. 

 

 Rockdale Boulevard Bridge Over Tar Creek (ID 57) 

Within GRDA’s anticipated operational range, Rockdale Boulevard Bridge over Tar Creek is inundated by 

1.3 to 1.5 feet of water for the September 1993 (21 year) inflow event. The inundation, displayed in 

Figure 4, extends well beyond the bridge. Within the anticipated operational range, the bridge is unusable 

regardless of starting reservoir elevation. 

 

Within the anticipated operational range, for the July 2007 (4 year) inflow event, the location is inundated 

by 6.8 to 6.9 feet of water and will be impassible regardless of the starting reservoir elevation. For the June 

2004 (1 year) inflow event, the October 2009 (3 year) inflow event, and the December 2015 (15 year) 

inflow event, the infrastructure location is not inundated. For all events, starting reservoir elevations within 

the anticipated operational range do not result in additional loss of infrastructure use at this location. 

 

If GRDA operated at 734 feet PD, this infrastructure location would still be inundated by the same inflow 

events and would be inundated by depths similar to those depths for operational levels within GRDA’s 

anticipated operational range. For the September 1993 (21 year) inflow event, the location would still be 

inundated by 1.1 feet of water. For the July 2007 (4 year) event, the location would still be inundated by 

6.7 feet of water. Reducing the operational range to 734 feet PD would still result in the same loss of 

infrastructure use at this location.  
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Figure 4. September 1993 event inundation extents at Rockdale Boulevard Bridge (ID 57).  

 State Highway 10/E 100 Road Bridge Over Little Elm Creek (ID 86) 

Within GRDA’s anticipated operational range, State Highway 10/E 100 Road Bridge over Little Elm Creek 

is inundated by 4.7 to 4.9 feet of water for the July 2007 (4 year) inflow event. Inundation extends beyond 

the bridge and is displayed in Figure 5. Within the anticipated operational range, the bridge is unusable 

regardless of starting reservoir elevation for the July 2007 (4 year) inflow event. 

 

Within the anticipated operational range, the infrastructure location is not inundated for the September 

1993 (21 year), June 2004 (1 year), October 2009 (3 year), and December 2015 (15 year) inflow events. 

For all events, starting reservoir elevations within the anticipated operational range do not result in 

additional loss of infrastructure use at this location. 

 

If GRDA operated at 734 feet PD, this infrastructure location would still be inundated by the same inflow 

event and would be inundated by depths similar to those depths for operational levels within GRDA’s 

anticipated operational range. For the July 2007 (4 year) inflow event, the location would still be 

inundated by 4.7 feet of water. Reducing the operational range to 734 feet PD would still result in the 

same loss of infrastructure use at this location.  
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Figure 5. July 2007 event inundation extents at State Highway 10/E 100 Road Bridge (ID 86).  

 State Highway 10/3rd Avenue SE Bridge Over Tar Creek (ID 88) 

Within GRDA’s anticipated operational range, the State Highway 10/3rd Avenue SE Bridge over Tar Creek 

is inundated by 2.1 to 2.3 feet of water for the September 1993 (21 year) inflow event. Inundation is 

displayed in Figure 6 and extends well beyond the bridge. Within the anticipated operational range, the 

bridge is unusable regardless of starting reservoir elevation.  

 

The location is inundated by 7.6 to 7.7 feet of water for the July 2007 (4 year) inflow event and will be 

unusable regardless of starting reservoir elevation within the anticipated operational range. The 

infrastructure location is not inundated for the June 2004 (1 year), October 2009 (3 year), and December 

2015 (15 year) inflow events. For all events, starting reservoir elevations within the anticipated operational 

range do not result in additional loss of infrastructure use at this location. 

 

If GRDA operated at 734 feet PD, this infrastructure location would still be inundated by the same inflow 

events and would be inundated by depths similar to those depths for operational levels within GRDA’s 

anticipated operational range. For the September 1993 (21 year) inflow event, the location would still be 

inundated by 1.9 feet of water. For the July 2007 (4 year) event, the location would still be inundated by 

7.5 feet of water. Reducing the operational range to 734 feet PD would still result in the same loss of 

infrastructure use at this location.  
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Figure 6. September 1993 event inundation extents at State Highway 10/3rd Avenue SE Bridge (ID 88).  

 Lion Taylor Park (ID 94) 

Within GRDA’s anticipated operational range, Lion Taylor Park is inundated by 0.3 to 0.5 feet of water for 

the September 1993 (21 year) inflow event. While the maximum depths are relatively shallow, the park is 

mostly inundated regardless of starting reservoir elevation within the anticipated operational range, as 

displayed in Figure 7. 

 

For the July 2007 (4 year) inflow event, the park is inundated by 5.8 to 5.9 feet of water within the 

anticipated operational range. The location is not inundated for the June 2004 (1 year), October 2009 (3 

year), and December 2015 (15 year) inflow events. Within the anticipated operational range, starting 

reservoir elevations do not result in additional loss of infrastructure use at this location.  

 

If GRDA operated at 734 feet PD, this infrastructure location would still be inundated by the same inflow 

events and would be inundated by depths similar to those depths for operational levels within GRDA’s 

anticipated operational range. For the September 1993 (21 year) inflow event, the location would still be 

inundated by 0.1 feet of water, a relatively shallow depth similar to the 0.3 feet of depth that would occur 

for an operational level of 742 feet PD. For the July 2007 (4 year) event, the location would still be 

inundated by 5.7 feet of water. Reducing the operational range to 734 feet PD would still result in the 

same loss of infrastructure use at this location.  
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Figure 7. September 1993 event inundation extents at Lion Taylor Park (ID 94). 

 S 580 Road Bridge Over Little Elm Creek (ID 97) 

Within GRDA’s anticipated operational range, S 580 Road Bridge over Little Elm Creek is inundated by 

15.1 to 15.3 feet of water for the July 2007 (4 year) inflow event. The July 2007 (4 year) inflow event 

inundation extends well beyond the bridge and is displayed in Figure 8. For the September 1993 (21 

year) inflow event, the bridge is inundated by 10.1 to 10.3 feet of water. For the October 2009 (3 year) 

inflow event, it is inundated by 1.9 to 2.1 feet of water. For the December 2015 (15 year) inflow event, the 

bridge is inundated by 5.4 to 5.5 feet of water. Within the anticipated operational range, the bridge is 

unusable regardless of starting reservoir elevation for the July 2007 (4 year), September 1993 (21 year), 

October 2009 (3 year), and December 2015 (15 year) inflow events.  

 

For the June 2004 (1 year) inflow event, the infrastructure location is not inundated. For all events, 

starting reservoir elevations within the anticipated operational range do not result in additional loss of 

infrastructure use at this location. 

 

If GRDA operated at 734 feet PD, this infrastructure location would still be inundated by the same inflow 

events and would be inundated by depths similar to those depths for operational levels within GRDA’s 

anticipated operational range. For the July 2007 (4 year) inflow event, the location would still be 

inundated by 15.1 feet of water. For the September 1993 (21 year) event, the depth would be 9.9 feet. 

For the October 2009 (3 year) event, the depth would be 1.5 feet. For the December 2015 (15 year) 

event, the depth would be 4.1 feet. Reducing the operational range to 734 feet PD would still result in the 

same loss of infrastructure use at this location. 
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Figure 8. July 2007 event inundation extents at S 580 Road Bridge (ID 97). 

6.2 Class 2 Differences 

Class 2 differences range from greater than or equal to 0.3 feet up to 0.5 feet in this study. There were no 

infrastructure locations with Class 2 differences. 

 

6.3 Class 3 Differences 

Class 3 differences are greater than or equal to 0.5 feet in this study. Class 3 differences are located at 

Hudson Creek Bridge, Twin Bridges State Park, Shawnee Branch Bridge, Wyandotte High School, Fly 

Creek Bridge, Bernice State Park, Cherokee Seaplane Base, Wolf Creek Park, Grove Springs Park, and 

Bacon’s Heliport. 

 

 Hudson Creek Bridge (ID 127) 

Within GRDA’s anticipated operational range, Hudson Creek Bridge is inundated by 17.8 to 18.3 feet of 

water for the July 2007 (4 year) inflow event. Inundation is displayed in Figure 9 and extends well 

beyond the bridge. Within the anticipated operational range, the bridge is unusable regardless of starting 

reservoir elevation. 

 

Within GRDA’s anticipated operational range, this location is inundated by 15.0 to 15.1 feet of water for 

the September 1993 (21 year) inflow event. For the October 2009 (3 year) inflow event, the location is 

inundated by 6.5 to 6.9 feet of water. For the December 2015 (15 year) inflow event, the location is 

inundated by 12.6 feet of water. The location is not inundated for the June 2004 (1 year) inflow event. For 

all events, starting reservoir elevations within the anticipated operational range do not result in additional 

loss of infrastructure use at this location. 

 

If GRDA operated at 734 feet PD, this infrastructure location would still be inundated by the same inflow 

events and would be inundated by depths similar to those depths for operational levels within GRDA’s 

anticipated operational range. For the July 2007 (4 year) inflow event, the location would still be 

inundated by 17.8 feet of water. For the September 1993 (21 year) event, the depth would be 14.9 feet. 

For the October 2009 (3 year) event, the depth would be 5.9 feet. For the December 2015 (15 year) 
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event, the depth would be 10.6 feet. Reducing the operational range to 734 feet PD would still result in 

the same loss of infrastructure use at this location. 

 

 

Figure 9. July 2007 event inundation extents at Hudson Creek Bridge (ID 127). 

 Twin Bridges State Park (ID 139) 

Within GRDA’s anticipated operational range, Twin Bridges State Park is inundated by 7.8 to 8.9 feet of 

water for the July 2007 (4 year) inflow event. As displayed in Figure 10, the infrastructure location is 

completely inundated and will be unusable regardless of starting reservoir elevation within the anticipated 

operational range.  

 

For the September 1993 (21 year) inflow event, the location is inundated by 12.4 to 12.5 feet of water. For 

the October 2009 (3 year) inflow event, the location is inundated by 3.2 to 3.7 feet of water. For the 

December 2015 (15 year) inflow event, the location is inundated by 10.3 feet of water. The location is not 

inundated for the June 2004 (1 year) inflow event. For all events, starting reservoir elevations within the 

anticipated operational range do not result in additional loss of infrastructure use at this location. 

 

If GRDA operated at 734 feet PD, this infrastructure location would still be inundated by the same inflow 

events and would be inundated by depths similar to those depths for operational levels within GRDA’s 

anticipated operational range. For the July 2007 (4 year) inflow event, the location would still be 

inundated by 7.1 feet of water. For the September 1993 (21 year) event, the depth would be 12.3 feet. 

For the October 2009 (3 year) event, the depth would be 2.5 feet. For the December 2015 (15 year) 

event, the depth would be 8.1 feet. Reducing the operational range to 734 feet PD would still result in the 

same loss of infrastructure use at this location. 
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Figure 10. July 2007 event inundation at Twin Bridges State Park (ID 139).  

 Shawnee Branch Bridge (ID 140) 

Within GRDA’s anticipated operational range, Shawnee Branch Bridge is inundated by 2.4 to 3.5 feet of 

water for the July 2007 (4 year) inflow event. Inundation is displayed in Figure 11. Within the anticipated 

operational range, the bridge is unusable regardless of starting reservoir elevation for the July 2007 (4 

year) inflow event.  

 

For the September 1993 (21 year) inflow event, the location is inundated by 10.5 to 10.6 feet of water. For 

the December 2015 (15 year) inflow event, the location is inundated by 6.5 feet of water. For both the 

September 1993 (21 year) and December 2015 (15 year) inflow events, the bridge will be impassible 

regardless of the starting reservoir elevation within the anticipated operational range. The infrastructure 

location is not inundated for the June 2004 (1 year) and October 2009 (3 year) inflow events. For all 

events, starting reservoir elevations within the anticipated operational range do not result in additional 

loss of infrastructure use at this location.  

 

If GRDA operated at 734 feet PD, this infrastructure location would still be inundated by the same inflow 

events and would be inundated by depths similar to those depths for operational levels within GRDA’s 

anticipated operational range. For the July 2007 (4 year) inflow event, the location would still be 

inundated by 1.7 feet of water. For the September 1993 (21 year) event, the depth would be 10.5 feet. 

For the December 2015 (15 year) event, the depth would be 5.7 feet. Reducing the operational range to 

734 feet PD would still result in the same loss of infrastructure use at this location. 
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Figure 11. July 2007 event inundation at Shawnee Branch Bridge (ID 140).  

 Wyandotte High School (ID 150) 

The school property is protected by an embankment that is maintained by GRDA. As displayed in 

Figure 12, there is a break in inundation due to the embankment. The inundation polygon that includes 

the school is disconnected from the main inundation polygon. This is a limitation of the study data and 

indicates that the school should not be inundated because the embankment prevents overland flow 

from entering the school property.  

 

GRDA already maintains the embankment, which assures it will continue to function correctly by blocking 

any overland flow from entering the infrastructure. Thus, Wyandotte High School is protected from any 

potential adverse impacts on the infrastructure that could occur as a result of Project operations.  

 

 

Figure 12. July 2007 event inundation at Wyandotte High School (ID 150). 
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 Fly Creek Bridge (ID 166) 

Within GRDA’s anticipated operational range, Fly Creek Bridge is inundated by 3.0 to 3.6 feet of water for 

the July 2007 (4 year) inflow event and will be impassible regardless of the starting reservoir elevation 

within the anticipated operational range as displayed in Figure 13.  

 

For the September 1993 (21 year) and December 2015 (15 year) inflow events, the bridge is inundated 

by 3.6 feet of water. The bridge is not inundated for the June 2004 (1 year) and October 2009 (3 year) 

inflow events. For all events, starting reservoir elevations within the anticipated operational range do not 

result in additional loss of infrastructure use at this location.  

 

If GRDA operated at 734 feet PD, this infrastructure location would still be inundated by the same inflow 

events and would be inundated by depths similar to those depths for operational levels within GRDA’s 

anticipated operational range. For the July 2007 (4 year) inflow event, the location would still be 

inundated by 2.8 feet of water. For the September 1993 (21 year) event, the depth would be 2.9 feet. For 

the December 2015 (15 year) event, the depth would be 3.3 feet. Reducing the operational range to 734 

feet PD would still result in the same loss of infrastructure use at this location. 

  

 

Figure 13. July 2007 event inundation at Fly Creek Bridge (ID 166). 

 Bernice State Park (ID 167) 

Within GRDA’s anticipated operational range, Bernice State Park is inundated by 2.3 to 2.9 feet of water 

for the July 2007 (4 year) inflow event. As shown in Figure 14, most of the park is inundated within the 

anticipated operational range and would be unusable regardless of starting reservoir elevation.  

 

For the September 1993 (21 year) and December 2015 (15 year) inflow events, the location is inundated 

by 2.9 feet of water. The location is not inundated for the June 2004 (1 year) and October 2009 (3 year) 

inflow events. For all events, starting reservoir elevations within the anticipated operational range do not 

result in additional loss of infrastructure use at this location.  

 

If GRDA operated at 734 feet PD, this infrastructure location would still be inundated by the same inflow 

events and would be inundated by depths similar to those depths for operational levels within GRDA’s 
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anticipated operational range. For the July 2007 (4 year) inflow event, the location would still be 

inundated by 2.1 feet of water. For the September 1993 (21 year) event, the depth would be 2.2 feet. For 

the December 2015 (15 year) event, the depth would be 2.6 feet. Reducing the operational range to 734 

feet PD would still result in the same loss of infrastructure use at this location. 

 

 

Figure 14. July 2007 event inundation at Bernice State Park (ID 167). 

 Cherokee Seaplane Base (ID 175) 

Within GRDA’s anticipated operational range, Cherokee Seaplane Base is inundated by 2.9 to 3.5 feet of 

water for the July 2007 (4 year) inflow event. As shown in Figure 15, the location is unusable within the 

anticipated operational range regardless of starting reservoir elevation.  

 

For the September 1993 (21 year) and December 2015 (15 year) inflow events, the location is inundated 

by 3.5 feet of water. This location is not inundated for the June 2004 (1 year) and October 2009 (3 year) 

inflow events. For all events, starting reservoir elevations within the anticipated operational range do not 

result in additional loss of infrastructure use at this location. 

 

If GRDA operated at 734 feet PD, this infrastructure location would still be inundated by the same inflow 

events and would be inundated by depths similar to those depths for operational levels within GRDA’s 

anticipated operational range. For the July 2007 (4 year) inflow event, the location would still be 

inundated by 2.7 feet of water. For the September 1993 (21 year) event, the depth would be 2.8 feet. For 

the December 2015 (15 year) event, the depth would be 3.2 feet. Reducing the operational range to 734 

feet PD would still result in the same loss of infrastructure use at this location. 
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Figure 15. July 2007 event inundation at Cherokee Seaplane Base (ID 175). 

 Wolf Creek Park (ID 181) 

Within GRDA’s anticipated operational range, Wolf Creek Park is inundated by 0.8 to 1.6 feet of water for 

the October 2009 (3 year) inflow event. As displayed in Figure 16, only the low-lying areas are unusable 

for the October 2009 (3 year) inflow event regardless of starting reservoir elevation. The structures 

subject to flooding are outside the inundation for all studied inflow events. This site was designed (and 

funded) by GRDA to not be impacted by inflow events.  

 

For the September 1993 (21 year) inflow event, the location is inundated by 5.5 feet of water. For the July 

2007 (4 year) inflow event, the location is inundated by 5.0 to 5.5 feet of water. For the December 2015 

(15 year) inflow event, the location is inundated by 5.5 to 5.6 feet of water. The location is not inundated 

for the June 2004 (1 year) inflow event. For all events, starting reservoir elevations within the anticipated 

operational range do not result in additional loss of infrastructure use at this location. 

 

If GRDA operated at 734 feet PD, this infrastructure location would still be inundated by the same inflow 

events and would be inundated by depths similar to those depths for operational levels within GRDA’s 

anticipated operational range, except for the October 2009 (3 year) inflow event, for which no inundation 

would occur. For the September 1993 (21 year) inflow event, the depth would be 4.8 feet. For the July 

2007 (4 year) event, the depth would be 4.7 feet. For the December 2015 (15 year) event, the depth 

would be 5.2 feet. Because the site was designed (and funded) by GRDA to not be impacted by inflow 

events, only the low-lying areas near Grand Lake are inundated. Reducing the operational range to 734 

feet PD would still result in the same impact to infrastructure use at this location. 
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Figure 16. October 2009 event inundation at Wolf Creek Park (ID 181). 

 Grove Springs Park (ID 185) 

Within GRDA’s anticipated operational range, Grove Springs Park is inundated by 0.8 to 1.6 feet of water 

for the October 2009 (3 year) inflow event. The inundation, as displayed in Figure 17, extends out quite 

far and will make most of the park unusable for the October 2009 (3 year) inflow event regardless of 

anticipated starting reservoir elevation being 742 feet PD or 745 feet PD. This park does not contain 

structures that can be damaged if exposed to periodic flooding. 

 

For the September 1993 (21 year) inflow event, the location is inundated by 5.5 feet of water. For the July 

2007 (4 year) inflow event, the location is inundated by 5.0 to 5.5 feet of water. For the December 2015 

(15 year) inflow event, the location is inundated by 5.5 to 5.6 feet of water. The location is not inundated 

for the June 2004 (1 year) inflow event. For all events, starting reservoir elevations within the anticipated 

operational range do not result in additional loss of infrastructure use at this location. 

 

If GRDA operated at 734 feet PD, this infrastructure location would still be inundated by the same inflow 

events and would be inundated by depths similar to those depths for operational levels within GRDA’s 

anticipated operational range, except for the October 2009 (3 year) inflow event, for which no inundation 

would occur. For the September 1993 (21 year) inflow event, the depth would be 4.8 feet. For the July 

2007 (4 year) event, the depth would be 4.7 feet. For the December 2015 (15 year) event, the depth 

would be 5.2 feet. Except for the October 2009 (3 year) inflow event, for which no inundation would occur 

if GRDA operated at 734 feet PD, reducing the operational range to 734 feet PD would still result in the 

same impact to infrastructure use at this location. 
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Figure 17. October 2009 event inundation at Grove Springs Park (ID 185). 

 Bacon’s Heliport (ID 206) 

Bacon’s Heliport is a floating structure. Therefore, it does not become inundated during any of the inflow 

events studied. Reducing the operational range to 734 feet PD would still result in the same impact to 

infrastructure use at this location. 

 

 

Figure 18. October 2009 event inundation at Bacon’s Heliport (ID 206). 
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According to the analysis results, only 7% of the infrastructure locations studied experience an 

appreciable increase (greater than 0.1 feet) in maximum inundation depth for different starting reservoir 

elevations within GRDA’s anticipated operational range of 742 feet PD to 745 feet PD. In addition, all 

appreciable increases in maximum inundation depth occur during high-flow conditions when the USACE 

controls the flood control operations under federal law, except when the time of maximum inundation 

depth is solely a function of inflow event arrival time and not reservoir elevation, meaning that the time of 

maximum depth at the infrastructure location was completely independent of the Project reservoir 

elevation. Therefore, infrastructure locations are not adversely affected by GRDA’s anticipated Project 

operations.  

 

Except for two parks, a reduction in reservoir operational elevation to 734 feet PD would not decrease the 

loss of infrastructure use for any of the inflow events studied. The first park, Wolf Creek Park, was 

designed (and partially funded) by GRDA to avoid being impacted by inflow events. Only a low-lying 

portion of the park near Grand Lake would experience a difference in inundation for the October 2009 (3 

year) inflow event. Therefore, any potential adverse impacts have already been mitigated by GRDA 

during their assistance in the design and funding of the improvements to the park.  

 

At the second park, Grove Springs Park, low-lying portions of the park would experience a difference in 

inundation for the October 2009 (3 year) inflow event. Decreasing the low end of the anticipated operation 

range from 742 to 734 feet PD, a difference of 8 feet in operational elevation, would only change 

infrastructure adverse impacts slightly at Grove Springs Park.  

 

Because infrastructure such as parks are generally sited in areas that are subject to frequent flooding and 

are the most-resistant type of infrastructure being reviewed in this Study, the minor potential reduction in 

impacts to infrastructure identified through operating at an extreme, hypothetical elevation of 734 feet PD 

do not significantly decrease loss of infrastructure use at the Project. The results do not provide a 

significant benefit to consider an elevation of 734 feet PD as a realistic option for reducing flooding 

impacts on infrastructure. 

 

Extreme, hypothetical operational levels up to and including 757 feet PD were analyzed. If GRDA 

operated at 757 feet PD, a reservoir elevation that is 12 feet higher than the top of GRDA’s anticipated 

operational range and an elevation equal to the top of dam, infrastructure locations would be inundated 

by depths similar to or greater than those depths for operational levels within GRDA’s anticipated 

operational range. Practically speaking, increasing the top of the operational range to 757 feet PD is 

simply not possible. 

 

In summary, infrastructure locations are not adversely affected by GRDA’s baseline or anticipated 

operations of the Project, which consist of reservoir levels within an operational range of 742 feet PD to 

745 feet PD. Even under the hypothetical and extreme operational level of 734 feet PD, only two parks 

would experience a minor decrease in the loss of infrastructure use.  
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APPENDIX A: 

SAMPLE EMAIL TO LOCAL EMERGENCY MANAGEMENT AGENCIES 
 

 

  



1

Brauna Hartzell

From: Jesse Piotrowski
Sent: Thursday, June 18, 2020 3:44 PM
To: tanderson@miamiokla.net
Cc: Shawn Puzen
Subject: Grand Lake Infrastructure Study

Categories: Important, Filed by Newforma

Mr. Anderson, 
 
Mead & Hunt is performing a study at the direction of the Federal Energy Regulatory Commission (FERC) in support of 
the Grand River Dam Authority’s intent to relicense the Pensacola Hydroelectric Project. The study is an effort to identify 
if hydrologic events could potentially have an effect on the frequency or depth of flooding for critical infrastructure such 
as: 
1.            Bridges and roads 
2.            Structures (fire stations, hospitals, substations, schools, wastewater treatment plants, etc.) 
3.            Public amenities (e.g. parks) 
 
We have already compiled publicly available data sources such as shelters, airports, bridges, churches, fire stations, 
hospitals, law enforcement facilities, parks, power plants, substations, schools, wastewater treatment facilities, and 
water treatment facilities. 
 
We are respectfully requesting your assistance in helping us identify any additional critical infrastructure that will not be 
included in the above datasets that could be affected by Pensacola Dam operations. To help you answer our question 
above, please answer the following questions to yourself: 
1.            Do you maintain a list of infrastructure that could potentially be affected by Pensacola Dam operations? 
2.            Do you have an emergency response plan? 
3.            Do you have a list of critical road intersections or road segments that are necessary for emergency response? 
 
Answering the above questions may help you identify additional critical information that could assist with the study. 
 
We greatly appreciate your assistance in this matter. If you would like, we can set up a teleconference to discuss our 
request. Please direct all responses to jesse.piotrowski@meadhunt.com. We would like to complete the identification of 
critical infrastructure by July 20, 2020. 
 
Thank you in advance for your time and effort, 
Jesse Piotrowski  
 
 
  

JESSE PIOTROWSKI, PE, CFM 
ENGINEER, WATER 
Mead & Hunt 
Direct: 608‐443‐0434 | Transfer Files  
meadhunt.com | LinkedIn | Twitter | Facebook | Instagram  

     120 YEARS OF SHAPING THE FUTURE     

  

 



 

 

 

 

 

 

 

 

 
 

APPENDIX B: 

LIST OF EMERGENCY MANAGEMENT AGENCIES CONTACTED 
 

 

  



Emergency Management Contact List

Jurisdiction Director Address City St ZIP W-Phone Email
Miami Emergency Mgmt Thomas Anderson 129 5th Ave NW Miami OK 74354 918-541-2302 tanderson@miamiokla.net

Ottawa County Emergency Mgmt Chad Holcomb 123 East Central Suite 1 Miami OK 74354 918-961-1676 ottawacountyem@gmail.com

Jeff Reeves P.O. Box 200 Quapaw OK 74344 918-675-4200 picherchief1@yahoo.com
Randy Jackson 918-533-4359 jjackson@quapawnation.com

Wyandotte Emergency Mgmt Leon Crow P.O. Box 240 Wyandotte OK 74370 918-542-1853 leoncrow@yahoo.com

Jurisdiction Director Address City St ZIP W-Phone Email

Delaware County Emergency Mgmt Travis Beesley P.O. Box 309 Jay OK 74342 918-353-2041 delawarecountyem@yahoo.com

Frank Close 104 West 3rd Street Grove OK 74344 918-787-4357 fclose@cityofgroveok.gov
Main line (City Hall) 918-786-6107
Calvin Igney 918-290-1975 (cell) cigney@cityofgroveok.gov
Russ Schmidt (GIS) 918-964-3002 (cell) rschmidt@cityofgroveok.gov

Seneca Cayuga Nation Emergency Chris Arnold P.O. Box 453220 Grove OK 74345 918-787-9272 carnold@sctribe.com

Jurisdiction Director Address City St ZIP W-Phone Email
Craig Co Emergency Mgmt Morris Bluejacket 210  W Delaware Suite 1 Vinita OK 74301 918-323-0055 craigco.em1@gmail.com
Vinita Emergency Mgmt Morris Bluejacket 210  W Delaware Suite 1 Vinita OK 74301 918-323-0055 craigco.em1@gmail.com

Jurisdiction Director Address City St ZIP W-Phone Email
Mayes County Emergency Mgmt Johnny Janzen 1 Court Pl Suite 140 Pryor OK 74361 918-825-4650 mayescountyem@yahoo.com
Pryor Emergency Mgmt Johnny Janzen 12 North Rowe Street Pryor OK 74361 918-825-4650 mayescountyem@yahoo.com

Phone Email
918-825-1155 info@mestaems.org
800-800-2481 (24-hours)
405-521-2481 (main)
405-833-3159 (Allison) allison.whitsitt@oem.ok.gov
405-521-4999 (main)

405-521-6051
918-669-7431 kerri.stark@usace.army.milU.S. Army Corps of Engineers (USACE) Tulsa Office: Kerri Parks Stark

Agency

    Gene Lidyard, Administrator

Craig County

Mayes County

GRDA Contact List

Oklahoma Department of Civil Emergency Management (OCEM)

Mayes Emergency Service Trust Authority (MESTA)

State of Oklahoma Risk Management

Quapaw Tribe

Ottawa

Oklahoma Emergency Management Directory

    Janet Morrow

Grove Emergency Management

Delaware
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APPENDIX C: 

SAMPLE CERTIFIED LETTER 
 

 

  



 
 

Mead & Hunt | 2440 Deming Way, Middleton, WI 53562 | 608-273-6380 | meadhunt.com 
111442265v1  

November 25, 2020 

 

 

 

Chief Nelson Harjo 

Alabama-Quassarte Tribal Town 

PO Box 187 

Wetumka, OK  74883 

 

Subject: Grand Lake Infrastructure Study 

 

Dear Chief Nelson Harjo: 

 

Mead & Hunt is performing a study at the direction of the Federal Energy Regulatory Commission (FERC) 

in support of the Grand River Dam Authority’s intent to relicense the Pensacola Hydroelectric Project. The 

study is an effort to identify if hydrologic events could potentially have an effect on the frequency or depth 

of flooding for critical infrastructure such as: 

 

1. Bridges and roads 

2. Structures (fire stations, hospitals, substations, schools, wastewater treatment plants, etc.) 

3. Public amenities (e.g. parks) 

 

We have already compiled publicly available data sources such as shelters, airports, bridges, churches, 

fire stations, hospitals, law enforcement facilities, parks, power plants, substations, schools, wastewater 

treatment facilities, and water treatment facilities. 

 

We are respectfully requesting your assistance in helping us identify any additional critical infrastructure 

that may not be available in publicly available data sources, but which could be affected by Pensacola 

Dam operations. To help you consider whether you may be aware of any such critical infrastructure, 

please consider the following questions: 

 

1. Do you maintain a list of infrastructure that could potentially be affected by Pensacola Dam operations? 

2. Do you have an emergency response plan? 

3. Do you have a list of critical road intersections or road segments that are necessary for 

emergency response? 

 

If you are aware of any critical infrastructure that could be affected by Pensacola Dam operations, please 

send a description of the infrastructure and locational information, so that we can include it in our study. 

 



Chief Nelson Harjo 

November 25, 2020 

Page 2 

Mead & Hunt | 2440 Deming Way, Middleton, WI, 53562 | 608-273-6380 | meadhunt.com 
111442265v1  

We greatly appreciate your assistance in this matter. If you would like, we can set up a teleconference to 

discuss our request. Please direct all responses to shawn.puzen@meadhunt.com. We would like to 

complete the identification of critical infrastructure by January 8, 2020. 

 

Thank you in advance for your time and effort, 

 

Sincerely, 

 

MEAD & HUNT, Inc.  

 

 

 

Shawn Puzen 

FERC Hydropower Relicensing and Compliance 

 

 

 
 
 
 



 

 

 

 

 

 

 

 

 
 

APPENDIX D: 

MAILING LIST FOR CERTIFIED LETTERS 
 

 

  



Emergency Management Contact List

Organization Name Address City St ZIP Phone Email
Alabama-Quassarte Tribal Town Chief Nelson Harjo PO Box 187 Wetumka OK 74883

Apache Tribe of Oklahoma
Chairman Bobby 
Komardley

511 E Colorado Anadarko OK 73005

Caddo Nation Derek Hill PO Box 487 Binger OK 73009 dhill@caddonation.org

Caddo Nation of Oklahoma
Chairman Tamara 
Francis-Fourkiller

PO Box 487 Binger OK 73009 caddochair.cn@gmail.com

Cherokee Nation Chief Chuck Hoskins PO Box 948 Tahlequah OK 74465
Cherokee Nation Elizabeth Toombs PO Box 948 Tahlequah OK 74465 elizabeth-toombs@cherokee.org
Delaware Nation Deborah Dotson PO Box 825 Anadarko OK 73005 ddotson@delawarenation.com
Delaware Tribe of Indians Chief Chester Brooks 170 NE Barbara Bartlesville OK 74006 cbrooks@delawaretribe.org

Eastern Shawnee Tribe of Oklahoma Chief Glenna J. Wallace 70500 E 128 Road Wyandotte OK 74370 gjwallace@estoo.net

Inter-Tribal Council Inc. 21 N S Eight Tribe Trail, Suite C Miami OK 74354

Iowa Tribe of Oklahoma
Chairman Bobby 
Walkup

335588 E 750 Road Perkins OK 74059

Jacobson Law Group (Counsel for 
Miami Nation)

Joe Halloran 180 East 5th Street, Suite 940 St. Paul MN 55101 jhalloran@thejacobsonlawgroup.com

Kiowa Tribe Office of Historic 
Preservation

Kellie Lewis PO Box 369 Carnegie OK 73015 kellie@tribaladminservices.org

Little Traverse Bay Bands of Odawa 
Indians

Regina Gasco-Bentley 7500 Odawa Circle Harbor Springs MI 49740

Miami Tribe of Oklahoma
Chief Douglas G. 
Lankford

PO Box 1326 Miami OK 74354 dlankford@miamination.com

Modoc Tribe of Oklahoma Chief Bill Follis 515 G Street SE Miami OK 74354 modoctribe@cableone.net
Muscogee (Creek) Nation Chief James Floyd PO Box 580 Okmulgee OK 74447 jfloyd@mcn-nsn.gov

Osage Nation
Chief Geoffrey Standing 
Bear

627 Grandview Avenue Pawhuska OK 74056

Osage Nation Historic Preservation 
Office

James Munkres 627 Grandview Avenue Pawhuska OK 74056 jmunkres@osagenation-nsn.gov

Osage Nation Historic Preservation 
Office

Andrea Hunter 627 Grandview Avenue Pawhuska OK 74056 ahunter@osagenation-nsn.gov

Otoe-Missouria Tribe of Indians Chairman John Shotton 8151 Hwy 177 Red Rock OK 74651 jshotton@omtribe.org

Ottawa Tribe of Oklahoma Chief Ethel Cook PO Box 110 Miami OK 74354 cethel.oto@gmail.com
Ottawa Tribe of Oklahoma Rhonda Hayworth PO Box 110 Miami OK 74355 rhonda.oto@gmail.com
Peoria Tribe of Oklahoma Chief Craig Harper 118 South Eight Tribes Trail Miami OK 74354 918-540-2535 chiefharper@peoriatribe.com

Quapaw Tribe of Oklahoma Chairman John Berrey PO Box 765 Quapaw OK 74363

Quapaw Tribe of Oklahoma Everett Bandy PO Box 765 Quapaw OK 74363 ebandy@quapatribe.com
Sac and Fox Nation of Oklahoma Chief Kay Rhoads 920963 S Hwy 99, Building A Stroud OK 74079
Seneca-Cayuga Nation Chief William Fisher PO Box 453220 Grove OK 74345-3220 wfisher@sctribe.com

Chief Ron Sparkman PO Box 189 Miami OK 74354 rondede1@gmail.com
Office 29 S. Hwy 69A Miami OK 74354 918-542-2441 x101 agnes@shawnee-tribe.com

Tonkawa Tribe of Oklahoma President Russel Martin 1 Rush Buffalo Road Tonkawa OK 74653 580-628-2561

United Keetoowah Band of Cherokees Chief Joe Bunch PO Box 746 Tahlequah OK 74465

Wichita and Affiliated Tribes President Terri Parton PO Box 729 Anadarko OK 735005 terri.parton@wichitatribe.com

Wyandotte Nation Norman Hildebrand, Jr. 64700 East Highway 60 Wyandotte OK 74370 nhildebrand@wyandotte-nation.org

Wyandotte Tribe of Oklahoma Chief Billy Friend 64700 East Highway 60 Wyandotte OK 74370 bfriend@wyandotte-nation.org

Shawnee Tribe of Oklahoma

Socioeconomic Study Distribution List Tribal Organizations
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APPENDIX E: 

INFRASTRUCTURE MAPS 
 

 

Note: This appendix is included as a separate set of PDF files and is 

presented in combination with the Hydrologic and Hydraulic Modeling 

Study Upstream Hydraulic Model Inundation Maps. 

  



 

 

 

 

 

 

 

 

 
 

APPENDIX F: 

TABULAR DATA SHEETS 
 

 

 

 



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft
1 A1 Bridge,Off-sys 782.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 A2 Church 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 A2 Bridge,Off-sys 783.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 A2 Bridge,Off-sys 772.4 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 0.0 0.0
5 A3 Bridge,Off-sys 782.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 A3 Bridge,Off-sys 783.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 A5 Bridge,Off-sys 769.7 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 19.8 0.0 0.0
8 A6 Bridge,Off-sys 797.0 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7.4 0.0 0.0
9 A6 Bridge,Off-sys 787.7 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.3 15.3 0.0 0.0

10 A6 Bridge,Off-sys 796.0 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 0.0 0.0
11 A6 Bridge,Off-sys 781.3 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 21.0 0.0 0.0
12 A6 Bridge,Off-sys 780.3 22.1 22.1 22.1 22.1 22.1 22.1 22.1 22.1 22.1 22.1 22.1 0.0 0.0
13 A6 Park 776.0 23.2 23.2 23.2 23.2 23.2 23.2 23.2 23.2 23.2 23.2 23.2 0.0 0.0
14 A6 Bridge,Off-sys 800.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 A6 Bridge,Off-sys 794.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16 A6 Bridge,Off-sys 779.5 10.4 10.4 10.4 10.4 10.4 10.4 10.4 10.4 10.4 10.4 10.4 0.0 0.0
17 B2 Bridge,Off-sys 766.6 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 5.0 5.0 5.1 0.0 0.2
18 B2 Bridge,Off-sys 765.8 5.4 5.4 5.4 5.4 5.4 5.4 5.4 5.5 5.5 5.6 5.6 0.1 0.2
19 B2 Bridge,Off-sys 770.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1
20 B2 Bridge,Off-sys 786.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 B2 Bridge,Off-sys 781.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 B2 Bridge,Off-sys 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 B2 Bridge,On-sys 796.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 B2 Bridge,On-sys 790.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25 B2 Bridge,On-sys 795.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
26 B2 Bridge,On-sys 779.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
27 B2 School 788.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28 B2 Church 788.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
29 B3 Bridge,Off-sys 773.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30 B3 Bridge,Off-sys 778.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
31 B3 Bridge,Off-sys 779.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
32 B3 Bridge,Off-sys 767.8 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.8 3.9 0.0 0.2
33 B3 Bridge,Off-sys 793.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
34 B3 Bridge,Off-sys 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
35 B3, B3-4 Church 780.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
36 B3 Bridge,Off-sys 764.3 5.2 5.2 5.2 5.2 5.3 5.3 5.3 5.3 5.4 5.5 5.6 0.1 0.4
37 B3 Bridge,On-sys 778.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
38 B3, B3-4 Bridge,On-sys 764.2 5.1 5.2 5.2 5.2 5.2 5.2 5.3 5.3 5.3 5.5 5.6 0.1 0.5
39 B4, B4-1 Park 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY SEPTEMBER 1993 INFLOW EVENT (21-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 1 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY SEPTEMBER 1993 INFLOW EVENT (21-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

40 B4, B4-1 Shelter - Evac Only 781.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
41 B4, B4-1 Church 788.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
42 B4, B4-1 Church 792.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
43 B4, B4-1 Bridge,Off-sys 781.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
44 B4, B4-1 Bridge,Off-sys 788.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
45 B4, B4-1 Church 788.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
46 B4, B4-1 School 781.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
47 B4, B4-3 Park 770.4 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 2.7 0.0 0.0
48 B4, B4-3 Bridge,On-sys 779.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
49 B4, B4-3 Bridge,Off-sys 769.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 1.7 0.0 0.0
50 B4, B4-3 Bridge,Off-sys 776.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
51 B4, B4-3 Fire Station 788.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
52 B4, B4-4 Church 787.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
53 B4, B4-3 Church 778.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
54 B4, B4-4 Bridge,Off-sys 783.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
55 B4, B4-4 Bridge,Off-sys 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
56 B4, B4-3 Cell Tower 769.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
57 B4, B4-3 Bridge,Off-sys 765.2 1.1 1.3 1.3 1.3 1.3 1.4 1.4 1.5 1.5 1.7 1.8 0.2 0.7
58 B4, B4-3 Cell Tower 787.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
59 B4, B4-3 Church 778.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60 B4, B4-3 Church 794.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
61 B4, B4-3 School 796.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
62 B4, B4-3 Church 795.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
63 B4, B4-3 Church 792.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
64 B4, B4-3 School 768.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
65 B4, B4-3 Law Enforcement 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
66 B4, B4-3 School 781.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
67 B4, B4-3 Church 786.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
68 B4, B4-3 Church 793.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70 B4, B4-3 Church 784.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
71 B4, B4-3 School 784.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
72 B4, B4-3 Church 787.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
73 B4, B4-3 Bridge,Off-sys 771.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
74 B4, B4-3 Church 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75 B4, B4-3 Church 791.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
76 B4, B4-3 Shelter - Evac Only 794.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
77 B4, B4-4 School 788.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
78 B4, B4-3 Church 794.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
79 B4, B4-3 Church 791.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 2 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft
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GRAND RIVER DAM AUTHORITY SEPTEMBER 1993 INFLOW EVENT (21-YEAR EVENT)
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Map 
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Extreme, Hypothetical 
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80 B4, B4-3 Hospital 788.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
81 B4, B4-3 Hospital 789.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
82 B4, B4-3 Church 791.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
83 B4, B4-4 Law Enforcement 783.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
84 B4, B4-3 Church 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
85 B4, B4-3 Airport 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
86 B4, B4-4 Bridge,On-sys 765.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.2 0.0 0.2
87 B4, B4-4 Bridge,On-sys 808.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
88 B4, B4-3 Bridge,On-sys 764.3 1.9 2.1 2.1 2.1 2.1 2.2 2.2 2.3 2.3 2.5 2.6 0.2 0.7
89 B4, B4-3 Shelter - Evac Only 780.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90 B4, B4-3 Church 780.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
91 B4, B4-3 Bridge,On-sys 782.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
92 B4, B4-3 School 780.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
93 B4, B4-3 School 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
94 B4, B4-3 Park 766.1 0.1 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.5 0.7 0.8 0.2 0.7
95 B4, B4-3 Substation 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
96 B4, B4-3 Substation 777.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
97 B4, B4-4 Bridge,Off-sys 755.6 9.9 10.1 10.1 10.1 10.2 10.2 10.2 10.3 10.4 10.5 10.6 0.2 0.7
98 B4, B4-3 Fire Station 771.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
99 B4, B4-3 Bridge,RR 771.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

100 B4, B4-4 Bridge,On-sys 801.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
101 B4, B4-3 Bridge,On-sys 776.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
102 B4, B4-3 Park 760.8 7.0 7.2 7.2 7.2 7.2 7.2 7.3 7.3 7.4 7.5 7.6 0.1 0.6
103 B4, B4-3 Park 754.1 13.6 13.8 13.8 13.8 13.8 13.8 13.8 13.9 13.9 14.1 14.2 0.1 0.6
104 B4, B4-3 WW Treatment 773.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
105 B4, B4-3 Park 759.6 8.2 8.3 8.3 8.3 8.4 8.4 8.4 8.4 8.5 8.6 8.8 0.1 0.6
106 B5 Bridge,On-sys 776.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
107 B5 Bridge,On-sys 806.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
108 B6 Bridge,On-sys 808.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
109 B6 Bridge,Off-sys 781.1 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 1.6 0.0 0.0
110 B6 Bridge,Off-sys 778.4 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0 0.0
111 B6 Bridge,Off-sys 773.1 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 5.3 0.0 0.0
112 B6 Bridge,Off-sys 768.6 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 8.3 0.0 0.0
113 B6 Bridge,Off-sys 773.9 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 0.0 0.0
114 C2 Bridge,Off-sys 786.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
115 C3 Bridge,Off-sys 772.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
116 C3 Bridge,On-sys 809.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
117 C3 Bridge,Off-sys 763.3 6.1 6.2 6.2 6.2 6.2 6.2 6.3 6.3 6.3 6.5 6.6 0.1 0.5
118 C3 Bridge,Off-sys 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 3 of 6
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119 C3 Bridge,On-sys 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
120 C3 Bridge,Off-sys 765.7 3.6 3.7 3.7 3.7 3.7 3.7 3.8 3.8 3.8 4.0 4.1 0.1 0.5
121 C3 Bridge,Off-sys 770.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
122 C3 Bridge,Off-sys 774.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
123 C3 Bridge,Off-sys 792.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
124 C4 Bridge,On-sys 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
125 C4, C4-1 Bridge,On-sys 810.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
126 C4 Bridge,Off-sys 772.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
127 C4 Bridge,Off-sys 746.7 14.9 15.0 15.0 15.0 15.0 15.0 15.0 15.1 15.2 15.6 15.9 0.1 1.0
128 C4 Bridge,Off-sys 775.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
129 C4 Bridge,On-sys 765.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
130 C4 Bridge,Off-sys 771.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
131 C4 Church 793.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
132 C4 Bridge,Off-sys 772.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
133 C4 Bridge,Off-sys 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
134 C4 Bridge,Off-sys 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
135 C5 Bridge,Off-sys 780.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
136 C5 Park 806.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
137 C5 Bridge,Off-sys 766.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
138 C5 Bridge,On-sys 765.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
139 C5 Park 748.4 12.3 12.4 12.4 12.4 12.4 12.4 12.5 12.5 12.6 13.0 13.3 0.1 1.0
140 C6 Bridge,Off-sys 753.9 10.5 10.5 10.5 10.5 10.6 10.6 10.6 10.6 10.7 11.0 11.3 0.1 0.8
141 C6 Law Enforcement 773.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
142 C6 Bridge,On-sys 778.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
143 C6 Bridge,On-sys 763.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
144 C6 Bridge,On-sys 795.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
145 C6 School 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
146 C6 Bridge,Off-sys 763.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
147 C6 Bridge,On-sys 765.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
148 C6 Fire Station 761.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
149 C6 Church 759.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
150 C6 School 754.9 1.9 2.0 2.0 2.0 2.0 2.1 2.1 2.1 2.3 3.1 3.8 0.1 1.9
151 C6 School 759.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
152 C6 Shelter - Both 761.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
153 C6 School 759.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
154 C6 Bridge,RR 758.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
155 C6 WW Treatment 777.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
156 D5 Bridge,On-sys 774.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
157 D5 Bridge,Off-sys 769.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 4 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY SEPTEMBER 1993 INFLOW EVENT (21-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

158 D5 Bridge,Off-sys 763.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
159 D6 Bridge,On-sys 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
160 D6 Bridge,On-sys 770.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
161 D6 Bridge,On-sys 773.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
162 D6 Bridge,On-sys 763.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
163 D6 Bridge,On-sys 764.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
164 D6 Bridge,On-sys 768.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
165 E3 Bridge,On-sys 773.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
166 E3 Bridge,Off-sys 751.3 2.9 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 5.8 0.0 2.9
167 E3 Park 751.9 2.2 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 5.1 0.0 2.9
168 E5 Fire Station 770.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
169 E5 Bridge,Off-sys 756.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1
170 E5 Substation 766.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
171 E5 Bridge,On-sys 804.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
172 E5 Church 766.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
173 E6 Bridge,On-sys 772.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
174 F3 Bridge,On-sys 756.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.7
175 F3 Airport 751.3 2.8 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 5.7 0.0 2.9
176 F3 Fire Station 766.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
177 F3 Airport 770.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
178 F4 Airport 759.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
179 F5 Bridge,Off-sys 768.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
180 F5 WW Treatment 798.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
181 F5 Park 749.3 4.8 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 7.7 0.0 2.9
182 F5 Church 758.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
183 F5 Bridge,Off-sys 759.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
184 F5 Church 760.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
185 F5 Park 749.4 4.8 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 7.7 0.0 2.9
186 F5 Fire Station 761.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
187 F5 Bridge,Off-sys 760.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
188 F5 Church 759.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
189 F5 Church 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
190 F5 Law Enforcement 772.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
191 F5 Bridge,On-sys 766.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
192 F5 Shelter - Both 783.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
193 F5 Shelter - Both 836.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
194 F5 Water Treatment 771.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
195 F5 Bridge,On-sys 767.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
196 F5 Shelter - Evac Only 768.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 5 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY SEPTEMBER 1993 INFLOW EVENT (21-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

197 F5 Bridge,Off-sys 770.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
198 F5 Bridge,Off-sys 769.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
199 F5 Park 812.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
200 F5 Bridge,On-sys 769.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
201 G2 Bridge,Off-sys 757.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
202 G2 Bridge,Off-sys 766.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
203 G2 Bridge,On-sys 756.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.2
204 G2 Shelter - Evac Only 761.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
205 G3 Fire Station 798.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
206 G3 Airport 721.1 33.1 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 36.0 0.0 2.9
207 G4 Bridge,Off-sys 763.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
208 G4 Bridge,Off-sys 761.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
209 G4 Church 767.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
210 G5 Airport 915.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
211 G6 Bridge,Off-sys 757.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
212 H1 Park 806.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
213 H2 Airport 815.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
214 H2 Airport 771.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
215 H2 Park 767.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
216 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
217 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
218 H2 Fire Station 793.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
219 H2 Park 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
220 H2 Fire Station 786.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
221 H2 Law Enforcement 786.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
222 H2 Law Enforcement 799.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
223 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
224 H2 Substation 764.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
225 H2 Power Plant 764.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
226 H2 Substation 783.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
227 H2 Substation 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
228 H4 Bridge,Off-sys 758.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 6 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft
1 A1 Bridge,Off-sys 782.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 A2 Church 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 A2 Bridge,Off-sys 783.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 A2 Bridge,Off-sys 772.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 A3 Bridge,Off-sys 782.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 A3 Bridge,Off-sys 783.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 A5 Bridge,Off-sys 769.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 A6 Bridge,Off-sys 797.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 A6 Bridge,Off-sys 787.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10 A6 Bridge,Off-sys 796.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11 A6 Bridge,Off-sys 781.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 A6 Bridge,Off-sys 780.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 A6 Park 776.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 A6 Bridge,Off-sys 800.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 A6 Bridge,Off-sys 794.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16 A6 Bridge,Off-sys 779.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17 B2 Bridge,Off-sys 766.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18 B2 Bridge,Off-sys 765.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
19 B2 Bridge,Off-sys 770.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 B2 Bridge,Off-sys 786.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 B2 Bridge,Off-sys 781.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 B2 Bridge,Off-sys 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 B2 Bridge,On-sys 796.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 B2 Bridge,On-sys 790.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25 B2 Bridge,On-sys 795.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
26 B2 Bridge,On-sys 779.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
27 B2 School 788.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28 B2 Church 788.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
29 B3 Bridge,Off-sys 773.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30 B3 Bridge,Off-sys 778.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
31 B3 Bridge,Off-sys 779.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
32 B3 Bridge,Off-sys 767.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
33 B3 Bridge,Off-sys 793.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
34 B3 Bridge,Off-sys 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
35 B3, B3-4 Church 780.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
36 B3 Bridge,Off-sys 764.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
37 B3 Bridge,On-sys 778.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
38 B3, B3-4 Bridge,On-sys 764.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
39 B4, B4-1 Park 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY JUNE 2004 INFLOW EVENT (1-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 1 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY JUNE 2004 INFLOW EVENT (1-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

40 B4, B4-1 Shelter - Evac Only 781.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
41 B4, B4-1 Church 788.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
42 B4, B4-1 Church 792.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
43 B4, B4-1 Bridge,Off-sys 781.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
44 B4, B4-1 Bridge,Off-sys 788.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
45 B4, B4-1 Church 788.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
46 B4, B4-1 School 781.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
47 B4, B4-3 Park 770.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
48 B4, B4-3 Bridge,On-sys 779.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
49 B4, B4-3 Bridge,Off-sys 769.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50 B4, B4-3 Bridge,Off-sys 776.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
51 B4, B4-3 Fire Station 788.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
52 B4, B4-4 Church 787.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
53 B4, B4-3 Church 778.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
54 B4, B4-4 Bridge,Off-sys 783.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
55 B4, B4-4 Bridge,Off-sys 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
56 B4, B4-3 Cell Tower 769.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
57 B4, B4-3 Bridge,Off-sys 765.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
58 B4, B4-3 Cell Tower 787.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
59 B4, B4-3 Church 778.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60 B4, B4-3 Church 794.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
61 B4, B4-3 School 796.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
62 B4, B4-3 Church 795.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
63 B4, B4-3 Church 792.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
64 B4, B4-3 School 768.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
65 B4, B4-3 Law Enforcement 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
66 B4, B4-3 School 781.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
67 B4, B4-3 Church 786.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
68 B4, B4-3 Church 793.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70 B4, B4-3 Church 784.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
71 B4, B4-3 School 784.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
72 B4, B4-3 Church 787.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
73 B4, B4-3 Bridge,Off-sys 771.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
74 B4, B4-3 Church 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75 B4, B4-3 Church 791.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
76 B4, B4-3 Shelter - Evac Only 794.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
77 B4, B4-4 School 788.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
78 B4, B4-3 Church 794.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
79 B4, B4-3 Church 791.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 2 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY JUNE 2004 INFLOW EVENT (1-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

80 B4, B4-3 Hospital 788.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
81 B4, B4-3 Hospital 789.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
82 B4, B4-3 Church 791.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
83 B4, B4-4 Law Enforcement 783.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
84 B4, B4-3 Church 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
85 B4, B4-3 Airport 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
86 B4, B4-4 Bridge,On-sys 765.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
87 B4, B4-4 Bridge,On-sys 808.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
88 B4, B4-3 Bridge,On-sys 764.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
89 B4, B4-3 Shelter - Evac Only 780.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90 B4, B4-3 Church 780.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
91 B4, B4-3 Bridge,On-sys 782.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
92 B4, B4-3 School 780.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
93 B4, B4-3 School 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
94 B4, B4-3 Park 766.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
95 B4, B4-3 Substation 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
96 B4, B4-3 Substation 777.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
97 B4, B4-4 Bridge,Off-sys 755.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0 1.5
98 B4, B4-3 Fire Station 771.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
99 B4, B4-3 Bridge,RR 771.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

100 B4, B4-4 Bridge,On-sys 801.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
101 B4, B4-3 Bridge,On-sys 776.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
102 B4, B4-3 Park 760.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
103 B4, B4-3 Park 754.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 2.9 0.0 2.9
104 B4, B4-3 WW Treatment 773.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
105 B4, B4-3 Park 759.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
106 B5 Bridge,On-sys 776.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
107 B5 Bridge,On-sys 806.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
108 B6 Bridge,On-sys 808.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
109 B6 Bridge,Off-sys 781.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
110 B6 Bridge,Off-sys 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
111 B6 Bridge,Off-sys 773.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
112 B6 Bridge,Off-sys 768.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
113 B6 Bridge,Off-sys 773.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
114 C2 Bridge,Off-sys 786.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
115 C3 Bridge,Off-sys 772.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
116 C3 Bridge,On-sys 809.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
117 C3 Bridge,Off-sys 763.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
118 C3 Bridge,Off-sys 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 3 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY JUNE 2004 INFLOW EVENT (1-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
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Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 
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119 C3 Bridge,On-sys 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
120 C3 Bridge,Off-sys 765.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
121 C3 Bridge,Off-sys 770.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
122 C3 Bridge,Off-sys 774.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
123 C3 Bridge,Off-sys 792.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
124 C4 Bridge,On-sys 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
125 C4, C4-1 Bridge,On-sys 810.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
126 C4 Bridge,Off-sys 772.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
127 C4 Bridge,Off-sys 746.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.4 6.3 10.3 0.0 10.3
128 C4 Bridge,Off-sys 775.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
129 C4 Bridge,On-sys 765.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
130 C4 Bridge,Off-sys 771.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
131 C4 Church 793.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
132 C4 Bridge,Off-sys 772.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
133 C4 Bridge,Off-sys 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
134 C4 Bridge,Off-sys 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
135 C5 Bridge,Off-sys 780.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
136 C5 Park 806.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
137 C5 Bridge,Off-sys 766.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
138 C5 Bridge,On-sys 765.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
139 C5 Park 748.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 4.6 8.6 0.0 8.6
140 C6 Bridge,Off-sys 753.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2 0.0 3.2
141 C6 Law Enforcement 773.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
142 C6 Bridge,On-sys 778.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
143 C6 Bridge,On-sys 763.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
144 C6 Bridge,On-sys 795.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
145 C6 School 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
146 C6 Bridge,Off-sys 763.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
147 C6 Bridge,On-sys 765.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
148 C6 Fire Station 761.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
149 C6 Church 759.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
150 C6 School 754.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.1 0.0 2.1
151 C6 School 759.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
152 C6 Shelter - Both 761.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
153 C6 School 759.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
154 C6 Bridge,RR 758.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
155 C6 WW Treatment 777.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
156 D5 Bridge,On-sys 774.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
157 D5 Bridge,Off-sys 769.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 4 of 6
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158 D5 Bridge,Off-sys 763.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
159 D6 Bridge,On-sys 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
160 D6 Bridge,On-sys 770.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
161 D6 Bridge,On-sys 773.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
162 D6 Bridge,On-sys 763.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
163 D6 Bridge,On-sys 764.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
164 D6 Bridge,On-sys 768.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
165 E3 Bridge,On-sys 773.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
166 E3 Bridge,Off-sys 751.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.8 5.8 0.0 5.8
167 E3 Park 751.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.1 5.1 0.0 5.1
168 E5 Fire Station 770.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
169 E5 Bridge,Off-sys 756.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1
170 E5 Substation 766.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
171 E5 Bridge,On-sys 804.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
172 E5 Church 766.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
173 E6 Bridge,On-sys 772.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
174 F3 Bridge,On-sys 756.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.7
175 F3 Airport 751.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.7 5.7 0.0 5.7
176 F3 Fire Station 766.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
177 F3 Airport 770.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
178 F4 Airport 759.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
179 F5 Bridge,Off-sys 768.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
180 F5 WW Treatment 798.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
181 F5 Park 749.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 7.7 0.0 7.7
182 F5 Church 758.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
183 F5 Bridge,Off-sys 759.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
184 F5 Church 760.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
185 F5 Park 749.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.7 7.7 0.0 7.7
186 F5 Fire Station 761.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
187 F5 Bridge,Off-sys 760.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
188 F5 Church 759.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
189 F5 Church 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
190 F5 Law Enforcement 772.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
191 F5 Bridge,On-sys 766.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
192 F5 Shelter - Both 783.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
193 F5 Shelter - Both 836.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
194 F5 Water Treatment 771.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
195 F5 Bridge,On-sys 767.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
196 F5 Shelter - Evac Only 768.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 5 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY JUNE 2004 INFLOW EVENT (1-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

197 F5 Bridge,Off-sys 770.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
198 F5 Bridge,Off-sys 769.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
199 F5 Park 812.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
200 F5 Bridge,On-sys 769.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
201 G2 Bridge,Off-sys 757.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
202 G2 Bridge,Off-sys 766.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
203 G2 Bridge,On-sys 756.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.2
204 G2 Shelter - Evac Only 761.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
205 G3 Fire Station 798.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
206 G3 Airport 721.1 23.2 23.6 23.6 23.7 23.8 23.8 23.7 24.0 28.0 32.0 36.0 0.4 12.8
207 G4 Bridge,Off-sys 763.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
208 G4 Bridge,Off-sys 761.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
209 G4 Church 767.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
210 G5 Airport 915.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
211 G6 Bridge,Off-sys 757.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
212 H1 Park 806.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
213 H2 Airport 815.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
214 H2 Airport 771.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
215 H2 Park 767.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
216 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
217 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
218 H2 Fire Station 793.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
219 H2 Park 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
220 H2 Fire Station 786.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
221 H2 Law Enforcement 786.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
222 H2 Law Enforcement 799.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
223 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
224 H2 Substation 764.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
225 H2 Power Plant 764.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
226 H2 Substation 783.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
227 H2 Substation 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
228 H4 Bridge,Off-sys 758.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 6 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft
1 A1 Bridge,Off-sys 782.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 A2 Church 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 A2 Bridge,Off-sys 783.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 A2 Bridge,Off-sys 772.4 5.0 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 0.0 0.1
5 A3 Bridge,Off-sys 782.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 A3 Bridge,Off-sys 783.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 A5 Bridge,Off-sys 769.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 A6 Bridge,Off-sys 797.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 A6 Bridge,Off-sys 787.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10 A6 Bridge,Off-sys 796.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11 A6 Bridge,Off-sys 781.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 A6 Bridge,Off-sys 780.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 A6 Park 776.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 A6 Bridge,Off-sys 800.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 A6 Bridge,Off-sys 794.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16 A6 Bridge,Off-sys 779.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17 B2 Bridge,Off-sys 766.6 9.0 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 0.0 0.1
18 B2 Bridge,Off-sys 765.8 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.7 9.8 9.8 9.8 0.0 0.1
19 B2 Bridge,Off-sys 770.7 4.4 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.6 0.0 0.2
20 B2 Bridge,Off-sys 786.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 B2 Bridge,Off-sys 781.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 B2 Bridge,Off-sys 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 B2 Bridge,On-sys 796.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 B2 Bridge,On-sys 790.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25 B2 Bridge,On-sys 795.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
26 B2 Bridge,On-sys 779.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
27 B2 School 788.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28 B2 Church 788.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
29 B3 Bridge,Off-sys 773.8 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 1.9 2.0 0.0 0.1
30 B3 Bridge,Off-sys 778.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
31 B3 Bridge,Off-sys 779.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
32 B3 Bridge,Off-sys 767.8 7.8 7.8 7.9 7.9 7.9 7.8 7.8 7.9 7.9 7.9 7.9 0.1 0.1
33 B3 Bridge,Off-sys 793.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
34 B3 Bridge,Off-sys 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
35 B3, B3-4 Church 780.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
36 B3 Bridge,Off-sys 764.3 10.1 10.1 10.2 10.2 10.2 10.1 10.1 10.2 10.2 10.2 10.3 0.1 0.2
37 B3 Bridge,On-sys 778.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
38 B3, B3-4 Bridge,On-sys 764.2 10.1 10.1 10.1 10.1 10.1 10.1 10.1 10.1 10.2 10.2 10.2 0.0 0.1
39 B4, B4-1 Park 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY JULY 2007 INFLOW EVENT (4-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 1 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY JULY 2007 INFLOW EVENT (4-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

40 B4, B4-1 Shelter - Evac Only 781.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
41 B4, B4-1 Church 788.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
42 B4, B4-1 Church 792.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
43 B4, B4-1 Bridge,Off-sys 781.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
44 B4, B4-1 Bridge,Off-sys 788.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
45 B4, B4-1 Church 788.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
46 B4, B4-1 School 781.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
47 B4, B4-3 Park 770.4 1.5 1.6 1.7 1.7 1.7 1.6 1.7 1.7 1.7 1.8 1.8 0.1 0.3
48 B4, B4-3 Bridge,On-sys 779.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
49 B4, B4-3 Bridge,Off-sys 769.7 2.1 2.2 2.3 2.3 2.3 2.2 2.3 2.3 2.3 2.4 2.4 0.1 0.3
50 B4, B4-3 Bridge,Off-sys 776.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
51 B4, B4-3 Fire Station 788.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
52 B4, B4-4 Church 787.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
53 B4, B4-3 Church 778.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
54 B4, B4-4 Bridge,Off-sys 783.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
55 B4, B4-4 Bridge,Off-sys 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
56 B4, B4-3 Cell Tower 769.9 1.9 2.0 2.1 2.1 2.1 2.0 2.1 2.1 2.1 2.2 2.2 0.1 0.3
57 B4, B4-3 Bridge,Off-sys 765.2 6.7 6.8 6.9 6.9 6.9 6.8 6.9 6.9 6.9 7.0 7.0 0.1 0.3
58 B4, B4-3 Cell Tower 787.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
59 B4, B4-3 Church 778.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60 B4, B4-3 Church 794.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
61 B4, B4-3 School 796.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
62 B4, B4-3 Church 795.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
63 B4, B4-3 Church 792.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
64 B4, B4-3 School 768.7 3.2 3.3 3.4 3.4 3.4 3.3 3.4 3.4 3.4 3.5 3.5 0.1 0.3
65 B4, B4-3 Law Enforcement 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
66 B4, B4-3 School 781.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
67 B4, B4-3 Church 786.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
68 B4, B4-3 Church 793.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70 B4, B4-3 Church 784.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
71 B4, B4-3 School 784.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
72 B4, B4-3 Church 787.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
73 B4, B4-3 Bridge,Off-sys 771.4 0.4 0.5 0.6 0.6 0.6 0.5 0.6 0.6 0.6 0.7 0.7 0.1 0.3
74 B4, B4-3 Church 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75 B4, B4-3 Church 791.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
76 B4, B4-3 Shelter - Evac Only 794.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
77 B4, B4-4 School 788.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
78 B4, B4-3 Church 794.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
79 B4, B4-3 Church 791.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 2 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY JULY 2007 INFLOW EVENT (4-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

80 B4, B4-3 Hospital 788.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
81 B4, B4-3 Hospital 789.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
82 B4, B4-3 Church 791.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
83 B4, B4-4 Law Enforcement 783.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
84 B4, B4-3 Church 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
85 B4, B4-3 Airport 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
86 B4, B4-4 Bridge,On-sys 765.9 4.7 4.7 4.8 4.8 4.8 4.7 4.8 4.9 4.9 4.9 5.0 0.2 0.3
87 B4, B4-4 Bridge,On-sys 808.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
88 B4, B4-3 Bridge,On-sys 764.3 7.5 7.6 7.7 7.7 7.7 7.6 7.7 7.7 7.7 7.8 7.8 0.1 0.3
89 B4, B4-3 Shelter - Evac Only 780.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90 B4, B4-3 Church 780.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
91 B4, B4-3 Bridge,On-sys 782.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
92 B4, B4-3 School 780.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
93 B4, B4-3 School 769.8 2.8 2.8 2.9 2.9 2.9 2.9 2.9 2.9 3.0 3.0 3.0 0.1 0.2
94 B4, B4-3 Park 766.1 5.7 5.8 5.9 5.9 5.9 5.8 5.9 5.9 6.0 6.0 6.0 0.1 0.3
95 B4, B4-3 Substation 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
96 B4, B4-3 Substation 777.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
97 B4, B4-4 Bridge,Off-sys 755.6 15.1 15.1 15.2 15.2 15.2 15.1 15.2 15.3 15.3 15.3 15.4 0.2 0.3
98 B4, B4-3 Fire Station 771.6 1.6 1.7 1.7 1.7 1.7 1.7 1.7 1.8 1.8 1.8 1.9 0.1 0.3
99 B4, B4-3 Bridge,RR 771.6 1.6 1.6 1.7 1.7 1.7 1.6 1.7 1.7 1.7 1.8 1.8 0.1 0.2

100 B4, B4-4 Bridge,On-sys 801.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
101 B4, B4-3 Bridge,On-sys 776.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
102 B4, B4-3 Park 760.8 12.3 12.3 12.4 12.4 12.4 12.3 12.4 12.4 12.4 12.5 12.5 0.1 0.2
103 B4, B4-3 Park 754.1 18.9 18.9 19.0 19.0 19.0 18.9 19.0 19.0 19.0 19.1 19.1 0.1 0.2
104 B4, B4-3 WW Treatment 773.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
105 B4, B4-3 Park 759.6 13.5 13.5 13.6 13.6 13.6 13.5 13.5 13.6 13.6 13.6 13.7 0.1 0.2
106 B5 Bridge,On-sys 776.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
107 B5 Bridge,On-sys 806.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
108 B6 Bridge,On-sys 808.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
109 B6 Bridge,Off-sys 781.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
110 B6 Bridge,Off-sys 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
111 B6 Bridge,Off-sys 773.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
112 B6 Bridge,Off-sys 768.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
113 B6 Bridge,Off-sys 773.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
114 C2 Bridge,Off-sys 786.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
115 C3 Bridge,Off-sys 772.2 2.3 2.3 2.4 2.4 2.4 2.3 2.3 2.4 2.4 2.4 2.5 0.1 0.2
116 C3 Bridge,On-sys 809.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
117 C3 Bridge,Off-sys 763.3 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.1 11.2 11.2 11.2 0.0 0.1
118 C3 Bridge,Off-sys 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 3 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY JULY 2007 INFLOW EVENT (4-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

119 C3 Bridge,On-sys 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
120 C3 Bridge,Off-sys 765.7 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.6 8.7 8.7 8.7 0.0 0.1
121 C3 Bridge,Off-sys 770.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.7 3.8 3.8 3.8 0.0 0.1
122 C3 Bridge,Off-sys 774.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
123 C3 Bridge,Off-sys 792.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
124 C4 Bridge,On-sys 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
125 C4, C4-1 Bridge,On-sys 810.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
126 C4 Bridge,Off-sys 772.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
127 C4 Bridge,Off-sys 746.7 17.8 17.8 18.3 18.3 18.3 18.0 18.3 18.3 18.4 18.4 18.5 0.5 0.7
128 C4 Bridge,Off-sys 775.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
129 C4 Bridge,On-sys 765.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
130 C4 Bridge,Off-sys 771.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
131 C4 Church 793.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
132 C4 Bridge,Off-sys 772.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
133 C4 Bridge,Off-sys 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
134 C4 Bridge,Off-sys 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
135 C5 Bridge,Off-sys 780.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
136 C5 Park 806.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
137 C5 Bridge,Off-sys 766.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
138 C5 Bridge,On-sys 765.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
139 C5 Park 748.4 7.1 7.8 8.9 8.9 8.9 8.2 8.9 8.9 8.9 8.9 9.0 1.1 1.9
140 C6 Bridge,Off-sys 753.9 1.7 2.4 3.5 3.5 3.5 2.8 3.5 3.5 3.5 3.6 3.6 1.1 1.9
141 C6 Law Enforcement 773.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
142 C6 Bridge,On-sys 778.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
143 C6 Bridge,On-sys 763.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
144 C6 Bridge,On-sys 795.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
145 C6 School 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
146 C6 Bridge,Off-sys 763.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
147 C6 Bridge,On-sys 765.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
148 C6 Fire Station 761.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
149 C6 Church 759.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
150 C6 School 754.9 0.0 0.6 1.4 1.4 1.4 1.0 1.4 1.4 1.4 1.4 2.1 0.8 2.1
151 C6 School 759.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
152 C6 Shelter - Both 761.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
153 C6 School 759.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
154 C6 Bridge,RR 758.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
155 C6 WW Treatment 777.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
156 D5 Bridge,On-sys 774.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
157 D5 Bridge,Off-sys 769.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 4 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY JULY 2007 INFLOW EVENT (4-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

158 D5 Bridge,Off-sys 763.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
159 D6 Bridge,On-sys 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
160 D6 Bridge,On-sys 770.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
161 D6 Bridge,On-sys 773.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
162 D6 Bridge,On-sys 763.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
163 D6 Bridge,On-sys 764.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
164 D6 Bridge,On-sys 768.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
165 E3 Bridge,On-sys 773.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
166 E3 Bridge,Off-sys 751.3 2.8 3.0 3.6 3.6 3.6 3.5 3.6 3.6 3.6 3.6 5.8 0.6 3.0
167 E3 Park 751.9 2.1 2.3 2.9 2.9 2.9 2.8 2.9 2.9 2.9 2.9 5.1 0.6 3.0
168 E5 Fire Station 770.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
169 E5 Bridge,Off-sys 756.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1
170 E5 Substation 766.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
171 E5 Bridge,On-sys 804.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
172 E5 Church 766.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
173 E6 Bridge,On-sys 772.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
174 F3 Bridge,On-sys 756.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.7
175 F3 Airport 751.3 2.7 2.9 3.5 3.5 3.5 3.4 3.5 3.5 3.5 3.5 5.7 0.6 3.0
176 F3 Fire Station 766.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
177 F3 Airport 770.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
178 F4 Airport 759.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
179 F5 Bridge,Off-sys 768.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
180 F5 WW Treatment 798.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
181 F5 Park 749.3 4.7 5.0 5.5 5.5 5.5 5.4 5.5 5.5 5.5 5.5 7.7 0.5 3.0
182 F5 Church 758.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
183 F5 Bridge,Off-sys 759.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
184 F5 Church 760.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
185 F5 Park 749.4 4.7 5.0 5.5 5.5 5.5 5.4 5.5 5.5 5.5 5.5 7.7 0.5 3.0
186 F5 Fire Station 761.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
187 F5 Bridge,Off-sys 760.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
188 F5 Church 759.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
189 F5 Church 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
190 F5 Law Enforcement 772.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
191 F5 Bridge,On-sys 766.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
192 F5 Shelter - Both 783.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
193 F5 Shelter - Both 836.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
194 F5 Water Treatment 771.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
195 F5 Bridge,On-sys 767.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
196 F5 Shelter - Evac Only 768.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 5 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY JULY 2007 INFLOW EVENT (4-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET
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Map 
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Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
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Depth Difference1 (ft)

197 F5 Bridge,Off-sys 770.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
198 F5 Bridge,Off-sys 769.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
199 F5 Park 812.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
200 F5 Bridge,On-sys 769.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
201 G2 Bridge,Off-sys 757.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
202 G2 Bridge,Off-sys 766.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
203 G2 Bridge,On-sys 756.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.2
204 G2 Shelter - Evac Only 761.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
205 G3 Fire Station 798.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
206 G3 Airport 721.1 33.0 33.2 33.8 33.8 33.8 33.7 33.8 33.8 33.8 33.8 36.0 0.6 3.0
207 G4 Bridge,Off-sys 763.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
208 G4 Bridge,Off-sys 761.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
209 G4 Church 767.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
210 G5 Airport 915.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
211 G6 Bridge,Off-sys 757.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
212 H1 Park 806.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
213 H2 Airport 815.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
214 H2 Airport 771.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
215 H2 Park 767.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
216 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
217 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
218 H2 Fire Station 793.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
219 H2 Park 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
220 H2 Fire Station 786.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
221 H2 Law Enforcement 786.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
222 H2 Law Enforcement 799.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
223 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
224 H2 Substation 764.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
225 H2 Power Plant 764.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
226 H2 Substation 783.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
227 H2 Substation 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
228 H4 Bridge,Off-sys 758.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 6 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft
1 A1 Bridge,Off-sys 782.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 A2 Church 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 A2 Bridge,Off-sys 783.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 A2 Bridge,Off-sys 772.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.0 0.0
5 A3 Bridge,Off-sys 782.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 A3 Bridge,Off-sys 783.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 A5 Bridge,Off-sys 769.7 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 0.0 0.0
8 A6 Bridge,Off-sys 797.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 A6 Bridge,Off-sys 787.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

10 A6 Bridge,Off-sys 796.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
11 A6 Bridge,Off-sys 781.3 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 3.2 0.0 0.0
12 A6 Bridge,Off-sys 780.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 0.0 0.0
13 A6 Park 776.0 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.1 5.2 5.2 0.0 0.1
14 A6 Bridge,Off-sys 800.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 A6 Bridge,Off-sys 794.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16 A6 Bridge,Off-sys 779.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17 B2 Bridge,Off-sys 766.6 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 0.0 0.0
18 B2 Bridge,Off-sys 765.8 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 0.0 0.0
19 B2 Bridge,Off-sys 770.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 B2 Bridge,Off-sys 786.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 B2 Bridge,Off-sys 781.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 B2 Bridge,Off-sys 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 B2 Bridge,On-sys 796.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 B2 Bridge,On-sys 790.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25 B2 Bridge,On-sys 795.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
26 B2 Bridge,On-sys 779.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
27 B2 School 788.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28 B2 Church 788.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
29 B3 Bridge,Off-sys 773.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30 B3 Bridge,Off-sys 778.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
31 B3 Bridge,Off-sys 779.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
32 B3 Bridge,Off-sys 767.8 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.0 0.0
33 B3 Bridge,Off-sys 793.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
34 B3 Bridge,Off-sys 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
35 B3, B3-4 Church 780.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
36 B3 Bridge,Off-sys 764.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
37 B3 Bridge,On-sys 778.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
38 B3, B3-4 Bridge,On-sys 764.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
39 B4, B4-1 Park 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY OCTOBER 2009 INFLOW EVENT (3-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 1 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY OCTOBER 2009 INFLOW EVENT (3-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

40 B4, B4-1 Shelter - Evac Only 781.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
41 B4, B4-1 Church 788.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
42 B4, B4-1 Church 792.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
43 B4, B4-1 Bridge,Off-sys 781.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
44 B4, B4-1 Bridge,Off-sys 788.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
45 B4, B4-1 Church 788.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
46 B4, B4-1 School 781.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
47 B4, B4-3 Park 770.4 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.0 0.0
48 B4, B4-3 Bridge,On-sys 779.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
49 B4, B4-3 Bridge,Off-sys 769.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50 B4, B4-3 Bridge,Off-sys 776.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
51 B4, B4-3 Fire Station 788.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
52 B4, B4-4 Church 787.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
53 B4, B4-3 Church 778.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
54 B4, B4-4 Bridge,Off-sys 783.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
55 B4, B4-4 Bridge,Off-sys 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
56 B4, B4-3 Cell Tower 769.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
57 B4, B4-3 Bridge,Off-sys 765.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
58 B4, B4-3 Cell Tower 787.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
59 B4, B4-3 Church 778.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60 B4, B4-3 Church 794.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
61 B4, B4-3 School 796.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
62 B4, B4-3 Church 795.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
63 B4, B4-3 Church 792.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
64 B4, B4-3 School 768.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
65 B4, B4-3 Law Enforcement 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
66 B4, B4-3 School 781.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
67 B4, B4-3 Church 786.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
68 B4, B4-3 Church 793.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70 B4, B4-3 Church 784.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
71 B4, B4-3 School 784.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
72 B4, B4-3 Church 787.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
73 B4, B4-3 Bridge,Off-sys 771.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
74 B4, B4-3 Church 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75 B4, B4-3 Church 791.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
76 B4, B4-3 Shelter - Evac Only 794.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
77 B4, B4-4 School 788.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
78 B4, B4-3 Church 794.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
79 B4, B4-3 Church 791.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 2 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft
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GRAND RIVER DAM AUTHORITY OCTOBER 2009 INFLOW EVENT (3-YEAR EVENT)
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Map 
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Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 
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Depth Difference1 (ft)

80 B4, B4-3 Hospital 788.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
81 B4, B4-3 Hospital 789.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
82 B4, B4-3 Church 791.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
83 B4, B4-4 Law Enforcement 783.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
84 B4, B4-3 Church 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
85 B4, B4-3 Airport 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
86 B4, B4-4 Bridge,On-sys 765.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
87 B4, B4-4 Bridge,On-sys 808.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
88 B4, B4-3 Bridge,On-sys 764.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
89 B4, B4-3 Shelter - Evac Only 780.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90 B4, B4-3 Church 780.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
91 B4, B4-3 Bridge,On-sys 782.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
92 B4, B4-3 School 780.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
93 B4, B4-3 School 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
94 B4, B4-3 Park 766.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
95 B4, B4-3 Substation 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
96 B4, B4-3 Substation 777.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
97 B4, B4-4 Bridge,Off-sys 755.6 1.5 2.0 1.9 2.0 2.0 2.0 2.0 2.1 2.3 3.2 4.0 0.2 2.5
98 B4, B4-3 Fire Station 771.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
99 B4, B4-3 Bridge,RR 771.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

100 B4, B4-4 Bridge,On-sys 801.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
101 B4, B4-3 Bridge,On-sys 776.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
102 B4, B4-3 Park 760.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.7 0.0 0.7
103 B4, B4-3 Park 754.1 5.6 5.9 5.9 5.9 5.9 5.9 5.9 6.0 6.1 6.7 7.3 0.1 1.7
104 B4, B4-3 WW Treatment 773.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
105 B4, B4-3 Park 759.6 0.2 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.7 1.2 1.8 0.1 1.6
106 B5 Bridge,On-sys 776.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
107 B5 Bridge,On-sys 806.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
108 B6 Bridge,On-sys 808.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
109 B6 Bridge,Off-sys 781.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
110 B6 Bridge,Off-sys 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
111 B6 Bridge,Off-sys 773.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
112 B6 Bridge,Off-sys 768.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
113 B6 Bridge,Off-sys 773.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
114 C2 Bridge,Off-sys 786.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
115 C3 Bridge,Off-sys 772.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
116 C3 Bridge,On-sys 809.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
117 C3 Bridge,Off-sys 763.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
118 C3 Bridge,Off-sys 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 3 of 6
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119 C3 Bridge,On-sys 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
120 C3 Bridge,Off-sys 765.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
121 C3 Bridge,Off-sys 770.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
122 C3 Bridge,Off-sys 774.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
123 C3 Bridge,Off-sys 792.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
124 C4 Bridge,On-sys 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
125 C4, C4-1 Bridge,On-sys 810.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
126 C4 Bridge,Off-sys 772.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
127 C4 Bridge,Off-sys 746.7 5.9 6.5 6.5 6.7 6.6 6.7 6.6 6.9 7.5 9.1 10.5 0.4 4.6
128 C4 Bridge,Off-sys 775.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
129 C4 Bridge,On-sys 765.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
130 C4 Bridge,Off-sys 771.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
131 C4 Church 793.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
132 C4 Bridge,Off-sys 772.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
133 C4 Bridge,Off-sys 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
134 C4 Bridge,Off-sys 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
135 C5 Bridge,Off-sys 780.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
136 C5 Park 806.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
137 C5 Bridge,Off-sys 766.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
138 C5 Bridge,On-sys 765.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
139 C5 Park 748.4 2.5 3.3 3.2 3.5 3.4 3.5 3.4 3.7 4.5 6.4 8.8 0.5 6.3
140 C6 Bridge,Off-sys 753.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.4 3.4 0.0 3.4
141 C6 Law Enforcement 773.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
142 C6 Bridge,On-sys 778.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
143 C6 Bridge,On-sys 763.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
144 C6 Bridge,On-sys 795.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
145 C6 School 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
146 C6 Bridge,Off-sys 763.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
147 C6 Bridge,On-sys 765.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
148 C6 Fire Station 761.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
149 C6 Church 759.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
150 C6 School 754.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.3 0.0 2.3
151 C6 School 759.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
152 C6 Shelter - Both 761.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
153 C6 School 759.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
154 C6 Bridge,RR 758.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
155 C6 WW Treatment 777.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
156 D5 Bridge,On-sys 774.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
157 D5 Bridge,Off-sys 769.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 4 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY OCTOBER 2009 INFLOW EVENT (3-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

158 D5 Bridge,Off-sys 763.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
159 D6 Bridge,On-sys 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
160 D6 Bridge,On-sys 770.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
161 D6 Bridge,On-sys 773.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
162 D6 Bridge,On-sys 763.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
163 D6 Bridge,On-sys 764.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
164 D6 Bridge,On-sys 768.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
165 E3 Bridge,On-sys 773.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
166 E3 Bridge,Off-sys 751.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 2.3 5.8 0.0 5.8
167 E3 Park 751.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 1.6 5.1 0.0 5.1
168 E5 Fire Station 770.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
169 E5 Bridge,Off-sys 756.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1
170 E5 Substation 766.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
171 E5 Bridge,On-sys 804.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
172 E5 Church 766.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
173 E6 Bridge,On-sys 772.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
174 F3 Bridge,On-sys 756.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.7
175 F3 Airport 751.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.9 2.2 5.7 0.0 5.7
176 F3 Fire Station 766.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
177 F3 Airport 770.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
178 F4 Airport 759.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
179 F5 Bridge,Off-sys 768.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
180 F5 WW Treatment 798.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
181 F5 Park 749.3 0.0 1.0 1.6 1.6 0.8 0.8 0.8 0.9 2.9 4.2 7.7 0.8 7.7
182 F5 Church 758.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
183 F5 Bridge,Off-sys 759.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
184 F5 Church 760.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
185 F5 Park 749.4 0.0 1.0 1.6 1.6 0.8 0.8 0.8 0.9 2.9 4.2 7.7 0.8 7.7
186 F5 Fire Station 761.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
187 F5 Bridge,Off-sys 760.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
188 F5 Church 759.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
189 F5 Church 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
190 F5 Law Enforcement 772.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
191 F5 Bridge,On-sys 766.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
192 F5 Shelter - Both 783.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
193 F5 Shelter - Both 836.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
194 F5 Water Treatment 771.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
195 F5 Bridge,On-sys 767.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
196 F5 Shelter - Evac Only 768.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 5 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY OCTOBER 2009 INFLOW EVENT (3-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
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ID
Map 
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Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 
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Operational Range 

Depth Difference1 (ft)

197 F5 Bridge,Off-sys 770.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
198 F5 Bridge,Off-sys 769.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
199 F5 Park 812.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
200 F5 Bridge,On-sys 769.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
201 G2 Bridge,Off-sys 757.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
202 G2 Bridge,Off-sys 766.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
203 G2 Bridge,On-sys 756.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.2
204 G2 Shelter - Evac Only 761.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
205 G3 Fire Station 798.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
206 G3 Airport 721.1 26.4 29.3 29.9 29.9 29.1 29.1 29.1 29.2 31.2 32.5 36.0 0.8 9.6
207 G4 Bridge,Off-sys 763.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
208 G4 Bridge,Off-sys 761.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
209 G4 Church 767.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
210 G5 Airport 915.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
211 G6 Bridge,Off-sys 757.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
212 H1 Park 806.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
213 H2 Airport 815.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
214 H2 Airport 771.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
215 H2 Park 767.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
216 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
217 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
218 H2 Fire Station 793.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
219 H2 Park 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
220 H2 Fire Station 786.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
221 H2 Law Enforcement 786.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
222 H2 Law Enforcement 799.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
223 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
224 H2 Substation 764.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
225 H2 Power Plant 764.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
226 H2 Substation 783.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
227 H2 Substation 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
228 H4 Bridge,Off-sys 758.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 6 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft
1 A1 Bridge,Off-sys 782.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 A2 Church 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 A2 Bridge,Off-sys 783.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
4 A2 Bridge,Off-sys 772.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.0 0.0
5 A3 Bridge,Off-sys 782.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
6 A3 Bridge,Off-sys 783.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 A5 Bridge,Off-sys 769.7 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0 0.0 0.0
8 A6 Bridge,Off-sys 797.0 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 0.0 0.0
9 A6 Bridge,Off-sys 787.7 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 9.8 0.0 0.0

10 A6 Bridge,Off-sys 796.0 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 0.0 0.0
11 A6 Bridge,Off-sys 781.3 15.6 15.6 15.6 15.6 15.6 15.6 15.6 15.6 15.6 15.6 15.6 0.0 0.0
12 A6 Bridge,Off-sys 780.3 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 16.7 0.0 0.0
13 A6 Park 776.0 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 17.7 0.0 0.0
14 A6 Bridge,Off-sys 800.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 A6 Bridge,Off-sys 794.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
16 A6 Bridge,Off-sys 779.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 5.5 0.0 0.0
17 B2 Bridge,Off-sys 766.6 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.3 1.3 1.3 0.0 0.1
18 B2 Bridge,Off-sys 765.8 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 0.0 0.0
19 B2 Bridge,Off-sys 770.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
20 B2 Bridge,Off-sys 786.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
21 B2 Bridge,Off-sys 781.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
22 B2 Bridge,Off-sys 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23 B2 Bridge,On-sys 796.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
24 B2 Bridge,On-sys 790.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25 B2 Bridge,On-sys 795.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
26 B2 Bridge,On-sys 779.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
27 B2 School 788.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
28 B2 Church 788.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
29 B3 Bridge,Off-sys 773.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
30 B3 Bridge,Off-sys 778.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
31 B3 Bridge,Off-sys 779.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
32 B3 Bridge,Off-sys 767.8 0.1 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.0 0.2
33 B3 Bridge,Off-sys 793.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
34 B3 Bridge,Off-sys 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
35 B3, B3-4 Church 780.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
36 B3 Bridge,Off-sys 764.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.2
37 B3 Bridge,On-sys 778.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
38 B3, B3-4 Bridge,On-sys 764.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
39 B4, B4-1 Park 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY DECEMBER 2015 INFLOW EVENT (15-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 
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Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 
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Ground 
Elev. (ft, 

PD)

Anticipated 
Operational Range 
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1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 1 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft
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Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 
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Anticipated 
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Depth Difference1 (ft)

40 B4, B4-1 Shelter - Evac Only 781.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
41 B4, B4-1 Church 788.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
42 B4, B4-1 Church 792.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
43 B4, B4-1 Bridge,Off-sys 781.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
44 B4, B4-1 Bridge,Off-sys 788.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
45 B4, B4-1 Church 788.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
46 B4, B4-1 School 781.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
47 B4, B4-3 Park 770.4 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.0 0.0
48 B4, B4-3 Bridge,On-sys 779.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
49 B4, B4-3 Bridge,Off-sys 769.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
50 B4, B4-3 Bridge,Off-sys 776.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
51 B4, B4-3 Fire Station 788.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
52 B4, B4-4 Church 787.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
53 B4, B4-3 Church 778.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
54 B4, B4-4 Bridge,Off-sys 783.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
55 B4, B4-4 Bridge,Off-sys 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
56 B4, B4-3 Cell Tower 769.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
57 B4, B4-3 Bridge,Off-sys 765.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
58 B4, B4-3 Cell Tower 787.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
59 B4, B4-3 Church 778.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
60 B4, B4-3 Church 794.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
61 B4, B4-3 School 796.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
62 B4, B4-3 Church 795.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
63 B4, B4-3 Church 792.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
64 B4, B4-3 School 768.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
65 B4, B4-3 Law Enforcement 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
66 B4, B4-3 School 781.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
67 B4, B4-3 Church 786.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
68 B4, B4-3 Church 793.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
70 B4, B4-3 Church 784.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
71 B4, B4-3 School 784.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
72 B4, B4-3 Church 787.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
73 B4, B4-3 Bridge,Off-sys 771.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
74 B4, B4-3 Church 785.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
75 B4, B4-3 Church 791.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
76 B4, B4-3 Shelter - Evac Only 794.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
77 B4, B4-4 School 788.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
78 B4, B4-3 Church 794.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
79 B4, B4-3 Church 791.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 2 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft

PENSACOLA DAM
GRAND RIVER DAM AUTHORITY DECEMBER 2015 INFLOW EVENT (15-YEAR EVENT)

INFRASTRUCTURE DEPTH DATA SHEET

Infra-
structure 

ID
Map 
Panel Location

Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)
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PD)

Anticipated 
Operational Range 

Depth Difference1 (ft)

80 B4, B4-3 Hospital 788.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
81 B4, B4-3 Hospital 789.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
82 B4, B4-3 Church 791.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
83 B4, B4-4 Law Enforcement 783.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
84 B4, B4-3 Church 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
85 B4, B4-3 Airport 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
86 B4, B4-4 Bridge,On-sys 765.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
87 B4, B4-4 Bridge,On-sys 808.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
88 B4, B4-3 Bridge,On-sys 764.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
89 B4, B4-3 Shelter - Evac Only 780.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
90 B4, B4-3 Church 780.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
91 B4, B4-3 Bridge,On-sys 782.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
92 B4, B4-3 School 780.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
93 B4, B4-3 School 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
94 B4, B4-3 Park 766.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
95 B4, B4-3 Substation 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
96 B4, B4-3 Substation 777.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
97 B4, B4-4 Bridge,Off-sys 755.6 4.1 5.4 5.4 5.4 5.4 5.4 5.4 5.5 5.6 5.7 6.2 0.1 2.1
98 B4, B4-3 Fire Station 771.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
99 B4, B4-3 Bridge,RR 771.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

100 B4, B4-4 Bridge,On-sys 801.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
101 B4, B4-3 Bridge,On-sys 776.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
102 B4, B4-3 Park 760.8 0.7 1.5 1.5 1.5 1.5 1.5 1.5 1.6 1.7 1.8 2.3 0.1 1.6
103 B4, B4-3 Park 754.1 7.3 8.1 8.1 8.1 8.1 8.1 8.1 8.2 8.3 8.4 8.9 0.1 1.6
104 B4, B4-3 WW Treatment 773.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
105 B4, B4-3 Park 759.6 1.8 2.6 2.6 2.6 2.6 2.6 2.6 2.7 2.9 2.9 3.4 0.1 1.6
106 B5 Bridge,On-sys 776.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
107 B5 Bridge,On-sys 806.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
108 B6 Bridge,On-sys 808.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
109 B6 Bridge,Off-sys 781.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
110 B6 Bridge,Off-sys 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
111 B6 Bridge,Off-sys 773.1 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 0.0 0.0
112 B6 Bridge,Off-sys 768.6 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 0.0 0.0
113 B6 Bridge,Off-sys 773.9 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 0.0 0.0
114 C2 Bridge,Off-sys 786.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
115 C3 Bridge,Off-sys 772.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
116 C3 Bridge,On-sys 809.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
117 C3 Bridge,Off-sys 763.3 0.0 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.5 0.5 1.0 0.0 1.0
118 C3 Bridge,Off-sys 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 3 of 6



734.0 ft 742.0 ft 742.5 ft 743.0 ft 743.5 ft 744.0 ft 744.5 ft 745.0 ft 749.0 ft 753.0 ft 757.0 ft
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GRAND RIVER DAM AUTHORITY DECEMBER 2015 INFLOW EVENT (15-YEAR EVENT)
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Map 
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119 C3 Bridge,On-sys 789.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
120 C3 Bridge,Off-sys 765.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
121 C3 Bridge,Off-sys 770.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
122 C3 Bridge,Off-sys 774.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
123 C3 Bridge,Off-sys 792.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
124 C4 Bridge,On-sys 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
125 C4, C4-1 Bridge,On-sys 810.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
126 C4 Bridge,Off-sys 772.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
127 C4 Bridge,Off-sys 746.7 10.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.7 12.7 13.5 0.0 2.9
128 C4 Bridge,Off-sys 775.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
129 C4 Bridge,On-sys 765.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
130 C4 Bridge,Off-sys 771.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
131 C4 Church 793.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
132 C4 Bridge,Off-sys 772.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
133 C4 Bridge,Off-sys 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
134 C4 Bridge,Off-sys 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
135 C5 Bridge,Off-sys 780.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
136 C5 Park 806.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
137 C5 Bridge,Off-sys 766.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
138 C5 Bridge,On-sys 765.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
139 C5 Park 748.4 8.1 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.3 10.4 11.2 0.0 3.1
140 C6 Bridge,Off-sys 753.9 5.7 6.5 6.5 6.5 6.5 6.5 6.5 6.5 7.1 7.2 8.1 0.0 2.4
141 C6 Law Enforcement 773.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
142 C6 Bridge,On-sys 778.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
143 C6 Bridge,On-sys 763.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
144 C6 Bridge,On-sys 795.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
145 C6 School 784.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
146 C6 Bridge,Off-sys 763.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
147 C6 Bridge,On-sys 765.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
148 C6 Fire Station 761.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
149 C6 Church 759.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
150 C6 School 754.9 0.1 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.2 2.6 0.0 2.5
151 C6 School 759.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
152 C6 Shelter - Both 761.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
153 C6 School 759.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
154 C6 Bridge,RR 758.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
155 C6 WW Treatment 777.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
156 D5 Bridge,On-sys 774.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
157 D5 Bridge,Off-sys 769.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 4 of 6
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158 D5 Bridge,Off-sys 763.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
159 D6 Bridge,On-sys 774.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
160 D6 Bridge,On-sys 770.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
161 D6 Bridge,On-sys 773.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
162 D6 Bridge,On-sys 763.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
163 D6 Bridge,On-sys 764.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
164 D6 Bridge,On-sys 768.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
165 E3 Bridge,On-sys 773.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
166 E3 Bridge,Off-sys 751.3 3.3 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 3.6 5.8 0.0 2.5
167 E3 Park 751.9 2.6 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 5.1 0.0 2.5
168 E5 Fire Station 770.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
169 E5 Bridge,Off-sys 756.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0 0.1
170 E5 Substation 766.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
171 E5 Bridge,On-sys 804.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
172 E5 Church 766.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
173 E6 Bridge,On-sys 772.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
174 F3 Bridge,On-sys 756.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.7 0.0 0.7
175 F3 Airport 751.3 3.2 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 5.7 0.0 2.5
176 F3 Fire Station 766.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
177 F3 Airport 770.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
178 F4 Airport 759.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
179 F5 Bridge,Off-sys 768.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
180 F5 WW Treatment 798.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
181 F5 Park 749.3 5.2 5.5 5.5 5.5 5.5 5.5 5.6 5.6 5.5 5.5 7.7 0.1 2.5
182 F5 Church 758.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
183 F5 Bridge,Off-sys 759.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
184 F5 Church 760.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
185 F5 Park 749.4 5.2 5.5 5.5 5.5 5.5 5.5 5.6 5.6 5.6 5.6 7.7 0.1 2.5
186 F5 Fire Station 761.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
187 F5 Bridge,Off-sys 760.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
188 F5 Church 759.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
189 F5 Church 775.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
190 F5 Law Enforcement 772.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
191 F5 Bridge,On-sys 766.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
192 F5 Shelter - Both 783.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
193 F5 Shelter - Both 836.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
194 F5 Water Treatment 771.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
195 F5 Bridge,On-sys 767.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
196 F5 Shelter - Evac Only 768.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 5 of 6
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Maximum depth (ft) for the simulation with a starting reservoir WSEL (PD datum) listed immediately below.
Extreme, Hypothetical 

Range Depth 

Difference2 (ft)

Ground 
Elev. (ft, 

PD)
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Operational Range 

Depth Difference1 (ft)

197 F5 Bridge,Off-sys 770.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
198 F5 Bridge,Off-sys 769.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
199 F5 Park 812.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
200 F5 Bridge,On-sys 769.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
201 G2 Bridge,Off-sys 757.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
202 G2 Bridge,Off-sys 766.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
203 G2 Bridge,On-sys 756.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.2
204 G2 Shelter - Evac Only 761.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
205 G3 Fire Station 798.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
206 G3 Airport 721.1 33.5 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 33.8 36.0 0.0 2.5
207 G4 Bridge,Off-sys 763.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
208 G4 Bridge,Off-sys 761.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
209 G4 Church 767.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
210 G5 Airport 915.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
211 G6 Bridge,Off-sys 757.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
212 H1 Park 806.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
213 H2 Airport 815.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
214 H2 Airport 771.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
215 H2 Park 767.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
216 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
217 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
218 H2 Fire Station 793.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
219 H2 Park 769.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
220 H2 Fire Station 786.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
221 H2 Law Enforcement 786.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
222 H2 Law Enforcement 799.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
223 H2 Bridge,On-sys 757.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
224 H2 Substation 764.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
225 H2 Power Plant 764.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
226 H2 Substation 783.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
227 H2 Substation 778.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
228 H4 Bridge,Off-sys 758.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

1 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 742.0 to El. 745.0 ft.
2 Max difference in max depth from simulations with Pensacola Dam starting stages of El. 734.0 to El. 757.0 ft. 6 of 6
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