Keystone State Park
Resource Management Plan
2011 (Updated June 2013)

Tulsa County, Oklahoma
Lowell Caneday, Ph.D.
With Kaowen (Grace) Chang, Ph.D.; Debra Jordan, Re.D.;
Michael J. Bradley, and Diane S. Hassell

This page intentionally left blank.

2

Acknowledgements
The authors acknowledge the assistance of numerous individuals in the preparation of this
Resource Management Plan. On behalf of the Oklahoma Tourism and Recreation Department’s
Division of State Parks, staff members were extremely helpful in providing access to information
and in sharing of their time. Additional assistance was provided by Deby Snodgrass, Kris Marek,
and Doug Hawthorne – all from the Oklahoma City office of the Oklahoma Tourism and
Recreation Department.
However, it was particularly the assistance of David Smith, park manager; Wayne Hayes, park
ranger; Sharon Webb, cabin office manager; and Greg Snider who provided direct information
related to Keystone State Park. Their knowledge of the property, the visitors, and the purpose for
the park was invaluable in preparation of the Resource Management Plan.
It is the purpose of the Resource Management Plan to be a living document to assist with
decisions related to the resources within the park and the management of those resources. The
authors’ desire is to assist decision-makers in providing high quality outdoor recreation
experiences and resources for current visitors, while protecting the experiences and the resources
for future generations.
Lowell Caneday, Ph.D., Professor
Leisure Studies
Oklahoma State University
Stillwater, OK 74078

3

Abbreviations and Acronyms
ADAAG ................................................. Americans with Disabilities Act Accessibility Guidelines
BCE ............................................................................................................ Before the Common Era
CDC ...................................................................................................... Centers for Disease Control
CE ................................................................................................................................ Common Era
GIS ............................................................................................... Geographic Information Systems
GPS .........................................................................................................Global Positioning System
EPA ............................................................................................. Environmental Protection Agency
mcf ........................................................................................................................ million cubic feet
MCL .................................................................................................. Maximum Contaminate Level
NAAQS .............................................................................National Ambient Air Quality Standards
NAWQA ................................................................... National Water Quality Assessment Program
NEPA ........................................................................................ National Environmental Policy Act
NPRM ...........................................................................................Notice of Proposed Rule Making
OSU.................................................................................... Oklahoma State University – Stillwater
OTRD.................................................................... Oklahoma Tourism and Recreation Department
OWRB........................................................................................ Oklahoma Water Resources Board
PBCR ............................................................................................. Primary body contact recreation
pH........................................................................................................... potential for hydrogen ions
ppm ......................................................................................................................... parts per million
R .............................................................................................................................................. Range
RMP ...................................................................................................... Resource Management Plan
SCORP ............................................................ Statewide Comprehensive Outdoor Recreation Plan
SCBR ......................................................................................... Secondary body contact recreation
T .........................................................................................................................................Township
TNC............................................................................................................The Nature Conservancy
USFWS .............................................................................. United States Fish and Wildlife Service
USGS ............................................................................................ United States Geological Survey
WBDO .............................................................................................. Waterborne Disease Outbreak

4

Table of Contents
Acknowledgements ......................................................................................................................... 3
Abbreviations and Acronyms ......................................................................................................... 4
Table of Contents ............................................................................................................................ 5
List of Tables .................................................................................................................................. 8
List of Figures ................................................................................................................................. 9
Mission Statement of the Oklahoma Tourism and Recreation Department ................................. 10
Vision Statement ........................................................................................................................... 10
OTRD Values................................................................................................................................ 10
Chapter 1 – Introduction ............................................................................................................... 11
Resource Management Plan: Purpose and Process................................................................... 11
Planning Process ................................................................................................................... 11
Agencies Involved ................................................................................................................ 12
Chapter 2 – Project Description .................................................................................................... 15
About Keystone State Park ....................................................................................................... 15
Purpose and Significance of Keystone State Park ................................................................ 15
Geographic Location of Keystone State Park ....................................................................... 16
Community and Regional Context ........................................................................................... 22
Brief History of Tulsa County .............................................................................................. 22
Brief History of Osage County ............................................................................................. 25
Brief History of Creek County.............................................................................................. 28
Demographic and Socioeconomic Conditions and Impact ................................................... 30
Competing and Complementary Recreational Opportunities ............................................... 34
Park History .......................................................................................................................... 35
Physical Setting..................................................................................................................... 35
Natural Resources in Keystone State Park ............................................................................... 37
Archeology............................................................................................................................ 37
Climate and Air Quality ........................................................................................................ 37
Topography ........................................................................................................................... 38
Geology ................................................................................................................................. 39
Soil ........................................................................................................................................ 40
5

Hydrology ............................................................................................................................. 45
Water Quality ........................................................................................................................ 45
Vegetative Cover .................................................................................................................. 51
Wildlife ................................................................................................................................. 52
Accessibility.............................................................................................................................. 55
Chapter 3 – Current Status of the Resource .................................................................................. 59
Recreational Development ........................................................................................................ 59
Park Office and Store ............................................................................................................ 61
Frontier Country.................................................................................................................... 61
Red Carpet Country .............................................................................................................. 63
Green Country....................................................................................................................... 65
Lake Country ........................................................................................................................ 67
Trails at Keystone State Park ................................................................................................ 69
Park Maintenance Facilities .................................................................................................. 70
Additional Visitor Amenities ................................................................................................ 71
Public Access and Entry Aesthetics ...................................................................................... 71
Park Visitation .......................................................................................................................... 72
Recreational Use of Park Facilities ....................................................................................... 72
Public Perception of Keystone State Park ............................................................................ 73
User Evaluations of Keystone State Park ............................................................................. 73
Park Management ..................................................................................................................... 74
Staffing .................................................................................................................................. 75
Revenue and Expenses .......................................................................................................... 75
Hazards Analysis – Natural and Operational ............................................................................ 76
Natural Hazards .................................................................................................................... 76
Operational Hazards.............................................................................................................. 78
Law Enforcement .................................................................................................................. 79
Policy-Related Exposures ..................................................................................................... 79
Waste Management................................................................................................................... 80
Chapter 4 – Alternatives and Preferred Plans ............................................................................... 81
Overview and Summary ........................................................................................................... 81
Issues and Alternatives ............................................................................................................. 81
Issue Statement 1: Qualification and branding as a state park.............................................. 81
6

Issue Statement 2: Capacity, mission, and significance of Keystone State Park .................. 83
Issue Statement 3: Staffing and personnel for the future ...................................................... 84
Issue Statement 4: OPDMD on park trails ............................................................................ 85
Issue Statement 5: Green practices related to energy and conservation ............................... 86
Issue Statement 6: Linkage to urban population ................................................................... 86
Issue Statement 7: Management and accommodation of varying types of visitors .............. 88
Recommendations beyond the Issues ....................................................................................... 89
Recommendation 1: Boat ramp policies ............................................................................... 89
Recommendation 2: Truth in marketing ............................................................................... 89
Recommendation 3: Use of the term “handicapped”............................................................ 89
References ..................................................................................................................................... 91
Appendix A – Documents related to Property .............................................................................. 95

7

List of Tables
Table 2.1 – Population of Surrounding Counties........................................................................ 30
Table 2.2 – Demographic Characteristics of the Population .................................................. 31
Table 2.3 – Household Characteristics of the Population ........................................................ 32
Table 2.4 – Financial Characteristics of the Population .......................................................... 33
Table 2.5 – Education Characteristics of the Population ......................................................... 33
Table 2.6 – Employment Characteristics of the Population .................................................... 34
Table 3.1 – Campground Detail for Red Carpet Country.......................................................... 64
Table 3.2 – Campground Detail for Green Country ................................................................... 66
Table 3.3 – Campground Detail for Lake Country ...................................................................... 67
Table 3.4 – Camping and Total Visitation .................................................................................... 72
Table 3.5 – Cabin Guests .................................................................................................................... 73
Table 3.6 – Staffing at Keystone State Park ................................................................................. 75
Table 3.7 – Expense at Keystone State Park................................................................................. 75
Table 3.8 – Ranger Staff at Keystone State Park ........................................................................ 79
Table 3.9 – Citation and Incident Reports at Keystone State Park ....................................... 79

8

List of Figures
Figure 1.1 – Entry sign for Keystone State Park ......................................................................... 13
Figure 1.2 – Lake view at Keystone State Park ........................................................................... 14
Figure 2.1 – Utilization of purpose and significance statements .......................................... 16
Figure 2.2 – Location of Keystone State Park .............................................................................. 17
Figure 2.3 – Keystone Lake................................................................................................................ 18
Figure 2.4 – Keystone commemorative monument in the park............................................. 19
Figure 2.5 – Aerial view of Keystone State Park ......................................................................... 21
Figure 2.6 – Cross Timbers ecoregion in Oklahoma .................................................................. 36
Figure 2.7 – Remnants of ancient Cross Timbers forests in Oklahoma ............................... 37
Figure 2.8 – Geological regions in Oklahoma.............................................................................. 39
Figure 2.9a – Soils of Keystone State Park ................................................................................... 41
Figure 2.9b – Soils of Keystone State Park ................................................................................... 42
Figure 2.10 – Watersheds of Tulsa County ................................................................................... 45
Figure 2.11a – 2008 BUMP report on Keystone Lake ................................................................ 47
Figure 2.11b – 2008 BUMP report on Keystone Lake ................................................................ 48
Figure 2.11c – 2008 BUMP report on Keystone Lake ................................................................ 49
Figure 2.11d – 2008 BUMP report on Keystone Lake ................................................................ 50
Figure 2.12 – Cross Timbers environment in Oklahoma ......................................................... 51
Figure 2.13 – Accessible Trail Signage .......................................................................................... 56
Figure 2.14 – View of Keystone Lake from within the park..................................................... 58
Figure 3.1 – Entrance to Keystone State Park ............................................................................. 59
Figure 3.2 – Map of Keystone State Park ...................................................................................... 60
Figure 3.3 – Park office and store at Keystone State Park ...................................................... 61
Figure 3.4 – Two Rivers of the Four Winds community building .......................................... 61
Figure 3.5 – Cabins at Keystone State Park ................................................................................. 62
Figure 3.6 – Restroom with showers in Red Carpet Country .................................................. 63
Figure 3.7 – Campground amenities .............................................................................................. 64
Figure 3.8 – Pier 51 marina .............................................................................................................. 65
Figure 3.9 – Green Country campground...................................................................................... 66
Figure 3.10 – Residence adjacent to Green Country .................................................................. 67
Figure 3.11 – Campsites in Lake Country...................................................................................... 68
Figure 3.12 – Amenities in Lake Country ...................................................................................... 68
Figure 3.13 – Children’s Fishing Pond in Lake Country ............................................................ 69
Figure 3.14 – Fitness Trail at Keystone State Park .................................................................... 70
Figure 3.15 – Dump station at Keystone State Park.................................................................. 71
Figure 3.16 – Poison Ivy in Green Country ................................................................................... 77
Figure 3.17 – Downed trees following vehicular accident ...................................................... 78

9

Mission Statement of the Oklahoma Tourism and Recreation
Department
The mission of the Oklahoma Tourism and Recreation Department is to advance Oklahoma’s
exceptional quality of life by preserving, managing, and promoting our natural assets and
cultural amenities.

Vision Statement
The vision of the Oklahoma Tourism and Recreation Department is to promote and enhance
tourism throughout the state; protect and preserve the environment and natural resources; educate
the public about Oklahoma’s people and places; provide exceptional customer service to all
citizens and visitors; create a team environment in which all employees are successful,
productive, and valued; embrace and seek diversity in our workforce and those we serve.

OTRD Values
•
•
•
•
•
•
•
•
•
•
•

Responsibility and leadership
Respect
Quality
Exemplary customer service
Balance and self-fulfillment
Teamwork and communication
Flexibility
Creativity and innovation
Coordination
Commitment
Integrity
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Chapter 1 – Introduction
Resource Management Plan: Purpose and Process
The Resource Management Plan (RMP) program and policy is to document management
responsibilities to balance the use of water and land resources as they relate to recreation; in this
instance, Keystone State Park. As a guiding plan, the RMP seeks to propose long-term policy
that limits adverse impacts to critical resources while providing protection and management of
fish, wildlife, and other natural and cultural resources. In addition, the RMP will provide
guidelines for public health and safety, public access, and a wide variety of outdoor recreational
opportunities.
The purpose and scope of the RMP are to provide background information, identify the policies
and goals governing the management of Keystone State Park and its incorporated resources,
summarize the plan’s components, and provide descriptive and historical information related to
the project.
The ultimate purpose of the RMP is to establish a management framework for the conservation,
protection, enhancement, development, and use of the physical and biological resources at
Keystone State Park. With regard to Keystone State Park, the RMP is to:
•

Provide managers and decision-makers with long-term direction and guidance for the
successful management of the resources at Keystone State Park;

•

Ensure that management of the resources is compatible with authorized purposes;

•

Ensure that recreation experiences and facilities are compatible with other environmental
resources;

•

Ensure that planned developments are based on public need and the ability of the
environmental resources to accommodate such facilities and use; and

•

Resolve issues and concerns related to management of the environmental resources.

Planning Process
The planning process for preparation of this Resource Management Plan included discussion
between research staff at Oklahoma State University (OSU) and management personnel from
Oklahoma State Parks. In addition, the process incorporated one or more of the following: (1) the
acquisition of archival information from libraries, state parks, books, research reports, and other
sources; (2) interviews of state park personnel; (3) records provided by state park management;
(4) input from members of the public through surveys, comment cards, and focus groups; and
(5) searches of the Internet for information that expanded on other archives.
The purposes of public involvement are to inform the public and solicit public response
regarding their needs, values, and evaluations of proposed solutions. Public involvement
programs are designed not only to meet state and federal regulations, but also to include
interested individuals, organizations, agencies, and governmental entities in the decision-making
process. Techniques used for public involvement include interviews, workshops, advisory
committees, informational brochures, surveys, and public hearings. The process of public
11

involvement is important to help strengthen the relationship between public and government
agencies involved in the proposed plan. The relative success of public involvement techniques
and the participation of supporting government agencies regarding the program as a whole is
indicated by how well informed the public is and by how much the public has contributed to
making environmentally sound, feasible decisions that are supported by a significant segment of
the public. The public involvement process for the Keystone State Park RMP is incorporated into
the text of this document.
The original concept in preparation of an RMP is a federal action that requires compliance with
the National Environmental Policy Act (NEPA); therefore, the public involvement process must
fulfill the RMP and NEPA requirements as well as those of other entities. Oklahoma State Parks
has committed the agency to follow a similar model at the state level for all state parks.
Using several public involvement methods to gain insight into the concerns of the public and
governmental agencies potentially affected by provisions of the Keystone State Park RMP,
representatives from OSU compiled and analyzed the data. The public involvement process
offered citizens and various interest groups information about the project and its potential
impacts. This course of action was used to gather information, ideas, and concerns regarding the
different issues to be compiled and addressed to determine issues of public concern. The issues
were then evaluated resulting in alternative solutions and recommendations for the park.
Finally, the RMP process included integration of global positional system (GPS) technology into
Geographic Information System (GIS) software to document features and attributes within the
park. This component of the process permits an on-going record of facilities with their respective
attributes, locations, and conditions. As a result, the GPS and GIS components of the RMP
process are integral to on-going implementation and application of the planning effort.

Agencies Involved
In 2006, Oklahoma State Parks, through the Oklahoma Tourism and Recreation Department
(OTRD), contracted with Oklahoma State University to prepare Resource Management Plans for
each park. This agreement has been renewed annually since 2006. The current agreement
specified Keystone State Park during 2010 – 2011, and the intent of the agreement is to continue
the RMP process across all state parks in Oklahoma.
The RMP agreement became effective July 1, 2010 between Oklahoma Tourism and Recreation
Department and Oklahoma State University. Following a meeting between OTRD and OSU
staff, information, reports, and comment cards were provided to OSU for review. In accordance
with the RMP contract, OSU performed research services and delivered reports to OTRD
concluding with a written plan for Keystone State Park in June 2011.
The authority for the agreement between OTRD and OSU is based upon Title 74 § 2213 as
authorized by Engrossed Senate Bill 823 of the 2005 session: “The Commission may contract for
the study, analysis, and planning as reasonably necessary to aid in determining the feasibility of
leasing, selling or privately managing or developing the property or facilities under the control of
the Commission. The Commission shall be exempt from the competitive bidding requirements of
the Competitive Bidding Act for the purpose of soliciting, negotiating, and effectuating such a
contract or contracts.”
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Further, this authority is specified in Title 74 § 2215 which states: the Division of State Parks,
subject to the policies and rules of the Commission shall formulate, establish, maintain, and
periodically review, with public participation, a resource management plan for each state
park. The resource management plan, upon approval by the Commission, shall be considered a
guide for the development, utilization, protection, and management of the state park and its
natural, cultural, historic, and recreational resources.

Figure 1.1 – Entry sign for Keystone State Park
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Figure 1.2 – Lake view at Keystone State Park
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Chapter 2 – Project Description
About Keystone State Park
The Division of State Parks, a part of the Oklahoma Tourism and Recreation Department, is
governed by the laws of the state of Oklahoma. These laws define the authority for the Division
and the context in which individual state parks are managed. Title 74 § 2214 of the Oklahoma
Statutes states that the Division of State Parks shall, subject to the policies and rules of the
Commission:
1. Conserve, preserve, plan, supervise, construct, enlarge, reduce, improve,
maintain, equip and operate parkland, public recreation facilities, lodges,
cabins, camping sites, scenic trails, picnic sites, golf courses, boating, and
swimming facilities, and other similar facilities in state parks reasonably
necessary and useful in promoting the public use of state parks under the
jurisdiction and control of the Commission;
2. Supervise the management and use of state properties and facilities under
the jurisdiction of the Commission. The Commission may adopt rules to
lease concessions in any state-owned facility if the Commission deems it
feasible;
3. Authorize those employees in the Park Manager job family classification
series, as established by the Oklahoma Office of Personnel Management, to
maintain administrative control over all facilities, programs, operations,
services, and employees in the park to which they are assigned; and
4. Enforce the rules and policies governing the use of and conduct of patrons in
all recreational facilities and properties of the Commission.

Purpose and Significance of Keystone State Park
An initial requirement of the RMP process is the development of a purpose statement for the
property under consideration. The process selected for the development of resource management
plans for state parks requires purpose statements and statements of significance for each park.
These statements drive the decisions as to planning for the respective parks, since individual
parks in the state park system do not have identical purposes or intents.
At the initiation of this project, a purpose statement for Keystone State Park had not been
developed – a situation common for individual properties in the Oklahoma State Park system.
This purpose statement is drawn from meetings with and input from park staff and OTRD
leadership.
The purpose of Keystone State Park, a “green” and eco-certified park, is to
conserve the natural, cultural, scenic, historic and environmentally-based
recreational resources within the park, and make them forever available for the
education and enjoyment of all people. Oklahoma State Parks will protect,
manage, restore and conserve the resources and associated values of Keystone
State Park, and provide appropriate programs, facilities, and opportunities for
15

public use consistent with the preservation of the above mentioned resources and
values.
Similarly, a statement of significance for Keystone State Park had not been developed, but was
prepared during the meetings with park staff. That statement follows:
Keystone State Park is significant as an Oklahoma State Park in close proximity
to the Tulsa metropolitan area, encompassing structures and buildings that support
a recreational experience in an environment that has formed valuable memories
for visitors and influenced the lives of generations of guests. Keystone State Park
is significant because of its lake and forest environment, providing full-service
marina access to the lake, while integrating the recreational experience into the
natural, historic, and cultural environment.

Park
Purpos
e

All decisions
about the park
Park
Significance

OTRD
Missio
n

Figure 2.1 – Utilization of purpose and significance statements
Source: National Park Service
Figure 2.1 demonstrates the inter-relationship of purpose and significance statements with the
mission of the management agency in decisions related to a given park, preserve, or property.
This model has been developed by the National Park Service to assure consistency between the
mission of the National Park Service and the operation of their respective properties. In a similar
manner, preserve purpose statements and preserve significance can be consistent with the
mission of the Oklahoma Tourism and Recreation Department.

Geographic Location of Keystone State Park
Keystone State Park is located in north-central Oklahoma in the western most point of Tulsa
County. This property adjoins the Arkansas River corridor, now impounded as Keystone
Reservoir, a U.S. Army Corps of Engineers lake extending northward and westward from this
property. Figure 2.2 on the following page graphically portrays this location.
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Tulsa County highlighted
in red
Keystone State Park

Figure 2.2 – Location of Keystone State Park

Although Keystone State Park is within 15 miles of the City of Tulsa, its characteristics are
distinctly associated with the Arkansas River and Keystone Lake environment. This location on
the eastern shore of Keystone Lake places the park west of the City of Sand Springs in a rural
environment, now experiencing development of home sites.
Keystone State Park exists because of the construction of Keystone Lake, a U.S. Army Corps of
Engineers impoundment two miles southeast of the confluence of the Cimarron River and the
Arkansas River. This project was authorized by the Flood Control Act of 1950, although
construction of the dam began in December 1956. The impoundment for flood control operation
was completed in September 1964; further construction of the hydroelectric power plant
continued until production of electricity in 1968. Later, a reregulation dam was completed about
seven miles downstream, close to the City of Sand Springs.
At the top of the flood control pool, Keystone Lake covers 55,300 acres extending upstream on
the Cimarron River valley and the Arkansas River valley. The Cimarron arm of Keystone Lake is
more than 27 miles long and has impounded water along several creeks including Salt Creek,
Little Salt Creek, House Creek, Lagoon Creek, Buckeye Creek, and Cottonwood Creek. This arm
of the lake adjoins or passes the communities of Mannford, Terlton, Silver City, as far west as
Oilton. The Arkansas River arm of Keystone Lake is approximately 28 miles long and has
encompassed creeks including Boggy Creek, Mud Creek, Rock Creek, Walnut Creek, Waresha
Creek, Cedar Creek, Cowskin Creek, and several more smaller creeks. New Prue, Osage, and
Cleveland are communities along the Arkansas River arm of the lake. The map in Figure 2.3 on
the following page provides the detail of various features associated with Keystone Lake.
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Figure 2.3 – Keystone Lake
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At the time of the construction of Keystone Lake, several communities were inundated by the
impounded waters. In particular, Keystone, a community so named because of its key position at
the joining of the Cimarron and Arkansas Rivers has been commemorated with a monument in
Keystone State Park (Figure 2.4). Other communities that were relocated because of the
construction of the lake include Mannford, Prue, Appalachia, and Osage.

Figure 2.4 – Keystone commemorative monument in the park

The original purposes of the Keystone Dam were flood control, water supply, hydroelectric
power, navigation, and fish and wildlife. Later, individuals were allowed to build marinas and
docks for recreational purposes (ODWC, 2008). It took over 20 years to develop a shoreline
management plan for the impounded lake, which specified various types of uses and shoreline
development constraints (USACE, 1996).
USACE information shows Keystone Dam to be 4600 feet long with a gated spillway. These
gates are concrete ogee-weir with net width of 720 feet, and eighteen 40 by 35 foot tainter gates.
The spillway capacity is 939,000 cfs at the top of the maximum pool (766 feet); and at the top of
the flood control pool (754 feet) capacity is 565,000 cfs. It has been noted that the water is highly
mineralized and unsuitable for potable uses without a lot of treatment.
The Cimarron River dumps more salt into the lake than does the Arkansas River (USACE,
2001). The Cimarron River enters the confluence (main pool) from the west-southwest, while the
Arkansas River enters the confluence (main pool) from the northwest. After the confluence the
river flows east-southeast to Tulsa. The topography and sinuosity of the rivers provide a means
for various wind exposures. The main pool is wide and susceptible to all wind exposures, with
the only protection being the leeward banks. Keystone Lake has a mean depth of 7.7 meters
(25.3 feet), and a maximum depth of 23.3 meters (76.5 feet).
Total shoreline for Keystone Lake is 330 miles at normal power pool. There is a shoreline
development ratio of 14.5. The 1996 Shoreline Development Plan listed 55 miles of public use
19

access, 21 miles of limited development areas, 248 miles of protected shoreline (75% of total
shoreline), and 6 miles of prohibited access areas; 30 launching ramps, three concession areas
(Cow Skin Bay, Salt Creek Cove, and Keystone State Park), and 16 recreation areas. By the 21st
century, there were 114 permits existing for private floating facilities. Permits must be obtained
for private property owners to engage in brush hogging and mowing (30ft strip allowed) to
maintain appearance and private use. Permits are also required for any vegetation modifications
along the shoreline.
State Highway 151 crosses the impoundment placing its elevation at 771 feet above sea level.
The maximum height of the dam above the streambed is 121 feet. This structure impounds
Keystone Lake at the top of flood pool at 754 feet above mean sea level. Normal power pool is at
723 feet and the inactive pool is at 706 feet. Keystone Lake is authorized with three principal
classifications of water storage: flood control, conservation, and inactive pool. The conservation
storage provides water supply and power generation as well as support for the McClellan-Kerr
Arkansas River Navigation System further downstream.
There are two power units in the powerhouse, each rated at 35,000 kilowatts. Normal tailwater
elevation is 645 feet. Water in Keystone Lake is drained from the watershed of the two major
rivers, a total of 22,351 square miles.
Keystone State Park (KSP) was established in 1966, one year after the completion of the
Keystone Dam project. It contains 715 acres of land that is leased by the U.S. Corps of Engineers
to the State of Oklahoma. The park is located 10 miles west of Sand Springs on US 412, then
one-half mile south on Keystone Dam Road. The lake, with its wooded shorelines, high bluffs
and low rolling hills has 26,300 surface acres at normal pool.
Keystone Lake was named for the community of Keystone, a post office that existed from 19001962 (Keystone, 1996). The original site of the community, inundated by the waters of the lake,
was in a key position at the juncture of the Cimarron and Arkansas Rivers. Early-day residents
called the land between the Arkansas and Cimarron Rivers, Triangle Country. The region was
originally homeland for the Osage Indian tribe and supported large numbers of wild game such
as deer, bear, buffalo and turkey. During the 1830’s the U.S. Government relocated the Creek
and Cherokee Indian tribes to this area and the Osage tribe was moved north. Camp (now Fort)
Arbuckle was established in 1834 near the junction of the Cimarron and Arkansas Rivers. It was
one of three outposts established to protect the Leavenworth Expedition that set out in June 1834,
for the Wichita Mountains. The object of the expedition was to stop a war that had broken out
between the Osage and smaller tribes of Plains Indians. Many famous names are associated with
the Keystone area. Captain Nathaniel Boone, son of Daniel, led troops through here on their way
to the High Plains in 1843. A famous lawman, U.S. Marshal Nix, chased outlaws into the area’s
hills and caves (USACE, 1970).
As stated, Keystone State Park is located along Highway 151, a state highway crossing the
Keystone Dam and linking federal Highway 412/64, also known as the Keystone Expressway
north of the Arkansas River to state Highway 51 south of the river. This highway access is
shown on the following page in Figure 2.5.
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Figure 2.5 – Aerial view of Keystone State Park
Source: Google Maps

Since Keystone State Park is at the western extent of Tulsa County, it is very close to Osage
County, Creek County, and Pawnee County. Osage County extends from the Arkansas River
north to the Kansas border. Osage County is immediately across the Arkansas River to the north
on Highway 151. Pawnee County is just to the northwest across the Highway 412/64 bridge on
the Arkansas River arm of Keystone Lake. Creek County is just west of the park, placing
Mannford in Creek County. As a result, Keystone Lake crosses multiple jurisdictions.
The largest population center in the area surrounding the Keystone State Park is the City of
Tulsa. Sand Springs and Sapulpa are among the larger communities on the west side of Tulsa
with close proximity to Keystone State Park. Cleveland and Mannford are the largest
communities on the lake. Smaller communities in the surrounding area include New Prue,
Westport, Osage, and several unincorporated areas.
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Community and Regional Context
The community and regional context for the Keystone State Park includes a three county area in
Oklahoma, encompassing Tulsa County, Creek County, and Osage County. As a result of this
multi-county context by location, the following discussion presents a brief history of each
county, followed by demographic and socio-economic conditions within each county.
Physically, Keystone State Park is in Tulsa County. Creek County is immediately west of the
property and Osage County is immediately north of the park across the Arkansas River.

Brief History of Tulsa County
The following history of Tulsa County was written for the Oklahoma Historical Society and
retrieved from the website for the Oklahoma Historical Society.
http://digital.library.okstate.edu/encyclopedia/entries/T/TU008.html

Located in eastern Oklahoma, Tulsa County took its name from the already established town of
Tulsa. Areas of the old Creek and Cherokee nations comprise the county. It is bordered on the
north by Osage, Washington, and Rogers counties, on the east by Rogers and Wagoner, on the
south by Okmulgee, and on the west by Creek and Osage counties. Tulsa, the state’s second
largest populated city, serves as the county seat. Other incorporated towns are Bixby, Broken
Arrow, Collinsville, Glenpool, Jenks, Owasso, Sand Springs, and Sperry.
The Arkansas River drains most of the county, but tributaries of the Verdigris, principally Bird
Creek and the Caney River, drain the northern portion. Tulsa County contains 587.02 miles of
land and water area. The landscape embodies prairies and sandstone hills, with the lowlands of
the Arkansas River Valley providing excellent farming soil. In 1965 the U.S. Army Corps of
Engineers completed Keystone Dam on the Arkansas River in Tulsa County, creating Keystone
Lake. Most of the lake lies in Osage, Pawnee, and Creek counties.
Archaeologists have documented one Paleo-Indian period (prior to 6000 B.C.), eight Archaic
(6000 B.C. to A.D. 1), two Woodland (A.D. 1 to 1000), and eight Plains Village (A.D. 1000 to
1500) sites in the county. An important find is the Lasley Vore Site, which closely associates
American Indian and European artifacts and dates them to the early- to mid-eighteenth century.
Scholars suggest this was a semipermanent hunter-farmer village that was possibly visited in
1719 by French voyageur Jean Baptiste Bénard de la Harpe and his party. Later, French traders
undoubtedly passed through the present county as they traveled up and down the Arkansas River
Valley. In 1803 the United States attained the region through the purchase of Louisiana
Territory. Americans who explored the area included James Wilkinson (1806), Thomas James
(1821), Washington Irving (1832), and Nathan Boone (1843).
The border between the Cherokee and Creek nations cuts through present Tulsa County. As the
two peoples began to settle the region in the 1830s and 1840s, they created small towns near the
rivers and streams. A Creek band established the forerunner to the city of Tulsa at this time. For
a few months in 1834 the federal government garrisoned a stockaded fortification, known as
(Old) Fort Arbuckle, approximately eight miles west of present Sand Springs. The name honored
the commander of Fort Gibson, Col. Matthew Arbuckle. During the Civil War in present Tulsa
County Confederate Col. Douglas H. Cooper harassed Opothleyahola and his followers as they
traveled to the Union stronghold of Kansas. On December 9, 1861, nearly a month after their
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engagement at Round Mountain, the sides clashed at Bird Creek a few miles southeast of Sperry.
Known as the Battle of Chusto-Talasah, the four-hour skirmish further weakened
Opothleyahola’s forces, and on December 26 at the Battle of Chustenahlah in present Osage
County Cooper scattered the Unionist Creeks, sending the survivors to Kansas without supplies.
After the Civil War the United States renegotiated treaties with the Five Civilized Tribes, which
paved the way for railroad intrusions. In 1881-82 the Atlantic and Pacific Railroad Company
extended its line from Vinita to Tulsa. In 1884-85 it continued to Red Fork, and the next year to
Sapulpa. By 1897 the company had been sold to the St. Louis and San Francisco Railway
(SL&SF). In 1899 the Kansas, Oklahoma Central and Southwestern Railway (sold to the
Atchison, Topeka and Santa Fe Railway [ATS&F] in 1900) laid tracks from Kansas to Owasso.
After oil was found at Red Fork near Tulsa in 1901, railroad building in the region intensified. In
1902-03 the Kansas City, Fort Scott and Memphis Railroad (eventually acquired in 1928 by the
SL&SF) built a line from West Tulsa westward to Steen. Also in 1902-03 the Missouri, Kansas
and Oklahoma Railroad (sold to the Missouri, Kansas and Texas Railway in 1904) constructed
tracks from Wybark through to Tulsa to Osage. Between 1904 and 1906 the Midland Valley
Railroad worked a line from Muskogee to Tulsa, then north to Kansas. In 1905 the AT&SF laid
tracks from Owasso to Tulsa. In 1907 the Midland Valley sent a spur from Jenks to Glenpool,
extending it to Kiefer in 1916. In 1936 this short line was abandoned.
Oil discovered in the Red Fork Oil Field in 1901 and the Glenn Pool Field in 1905 spurred
drilling throughout the county. The rich fields found all around Tulsa helped it grow to be the
self-proclaimed "oil capital." Several oil tycoons made the town their base, including Harry Ford
Sinclair, J. Paul Getty, Joshua Cosden, William K. Warren, and Robert Galbreath. The influx of
wildcatters, roughnecks, promoters, and opportunists boosted the populations of Tulsa and the
surrounding towns. By 1907, when the county organized for statehood, its population stood at
21,693 and climbed to 34,995 by 1910, with the number of residents in the city of Tulsa
escalating from 7,298 to 18,182 during the same period. By 1918 a number of oil refineries
sprang up near the Arkansas River in West Tulsa.
Other industry also occurred, with agriculture historically prevalent. Ranching had a long history
in the region. After the Civil War Creek and Cherokee cattlemen, and many times intermarried
white entrepreneurs, fattened cattle in the region to ship east. William Halsell held a large cattle
operation on Bird Creek north of Tulsa. At 1907 statehood there were 10,015 head of cattle
counted in the county. By 1935 the number had increased to 30,382 and to 55,000 in 1963. At
the end of the twentieth century ranchers held 25,000 head. Farmers grew corn on 56,033 acres
in 1907, using only 1,471 acres for wheat and 1,581 for cotton. By 1934 corn still led in number
of acres (22,340 acres), but oats (20,809) and cotton (15,150) were planted on a larger scale. In
1963 the cotton production was negligible and corn was planted on only 6,900 acres.
Agriculturists used most of the county land for sorghums (11,300acres), oats (11,300), and wheat
(8,500). In 1995 wheat covered 5,500 acres and soybeans 8,000 acres.
Oil continued to drive the county economy, and beginning in 1923 the city of Tulsa hosted the
International Petroleum Exposition to platform industry technology. In 1979 the last exhibition
was held. In 1975 Tulsa County produced 843,224 barrels of crude oil and 67,425 million cubic
feet (mcf) of natural gas. At the beginning of the twentieth century production of crude oil had
fallen to 293,398 barrels, but the county produced 984,070 mcf of natural and casinghead gas.
Extraction of other natural resources also occurred. In 2002 Tulsa County was the second leading
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limestone/sandstone producer (4,070,968 tons) in the state. The county led the state in sand and
gravel (2,651,722 tons) production and also mined clay and shale (144,894 tons).
With the abundance of local natural resources and convenient transportation, including the
Arkansas River and later the McClellan-Kerr Arkansas River Navigation System (in nearby
Rogers County) as well as a series of railroads, highways, and toll roads, several manufacturing
facilities and companies located at Tulsa. Beginning in 1907 Tulsa had a street railway and by
1909 interurbans connected the city to surrounding county towns. In 1911Charles Page founded
the Sand Springs Railway, an interurban that connected his town of Sand Springs and its
orphanage to Tulsa. By the 1960s these trolley systems had made their last runs. In 1926 the
"mother road," U.S. Highway 66, was designated and routed though Tulsa on its trek from
Chicago to Los Angeles. At the end of the twentieth century Interstate 44, U.S. Highways 64, 75,
169, and 412, the Creek Turnpike (a toll road), and State Highways 11, 20, 51, 67, and 97
traversed the county.
The aviation industry has a long history in the county, beginning in 1928 when the Skelly Oil
Company purchased the Mid-Continent Aircraft Company and began building Spartan airplanes
in Tulsa.. During World War II the federal government built an aircraft plant, known as the Tulsa
Bomber Plant, that the Douglas Aircraft Company operated. The plant continued production,
except for a brief period after the war, until 1991. In the late 1940s American Airlines began to
relocate its maintenance and engineering operations to Tulsa, with the facility fully operational
by 1952. American Airlines has continued this presence into the twenty-first century.
African Americans constituted 12.7 percent of the county's 1910 population, with a count of
2,754. In 1920 their number ascended to 10,903, but they were only 10 percent of the county's
109,023 population. During this period the African American section of Tulsa developed into a
very successful district called Greenwood. In 1921 the tragic Tulsa Race Riot occurred,
destroying thirty-five blocks of Greenwood and killing from fifty to three hundred people (the
exact number is unknown). The African American community soon thrived again, but the scar on
the city remained. In 1997 a state commission formed to investigate the riot and in 2000 released
its findings.
In 2005 the city of Tulsa held several institutions of higher learning, including Tulsa Community
College, Oral Roberts University, the University of Tulsa (originally Henry Kendall College),
and Oklahoma State University-Tulsa. The Gilcrease Museum, the Philbrook Museum of Art,
the Tulsa County Historical Society Museum, the Oklahoma Jazz Hall of Fame, the Greenwood
Cultural Center, the Tulsa Air and Space Museum, and the Sherwin Miller Museum of Jewish
Art (formerly the Fenster Gallery of Jewish Art) are located in Tulsa. Jenks is home to Oklahoma
Aquarium. The county has sixty historic properties that are listed in the National Register of
Historic Places. Broken Arrow has the Elementary-Junior High School (NR 03000095) and the
Haskell State School of Agriculture (NR 78002268). The B. W. McLean House and Office is in
Jenks, and the Page Memorial Library and the Sand Springs Power Plant are in Sand Springs,
with the Fort Arbuckle Site (NR 78002269) in the vicinity. Tulsa has fifty-four sites, and nine of
these are historic districts. The Tulsa properties include the Boston Avenue Methodist Church
(NR 78002270), Cain's Dancing Academy (NR 03000098), the Cosden Building (NR
79002029), the Mayo Hotel (NR 80003303), the Waite Phillips Mansion (NR 78002274), the
Public Service of Oklahoma Building (NR 84003443), the William Skelly House (NR
78002275), the Tribune Building (NR 79003644), and the United States Post Office and
Courthouse (NR 00000244).
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The population of Tulsa County in 1930 was 187,574, slowly climbing to 193,363 in 1940. After
that the population increases became more pronounced, showing 251,686 in 1950, 346,038 in
1960, 401,663 in 1970, 470,593 in 1980, and 503,341 in 1990. In 2000 it stood at 563,299. The
distribution was 75.0 percent white, 10.8 percent African American, 5.9 percent Hispanic, 5.1
percent American Indian, and 1.5 percent Asian.

Brief History of Osage County
The following history of Tulsa County was written by Jon D. May for the Oklahoma Historical
Society and retrieved from the website for the Oklahoma Historical Society.
http://digital.library.okstate.edu/encyclopedia/entries/O/OS004.html

Oklahoma's largest county by area, Osage County is located in the north-central part of the state
and contains a total land and water area of 2,303.8 square miles. Created at 1907 statehood the
county was named for and is home to the Osage tribe and is contiguous with the Osage Nation
Reservation. It is surrounded by Washington County on the east, Tulsa County on the east and
south, Pawnee County on the south, Noble and Kay counties on the west, and the state of Kansas
on the north. Pawhuska is the county seat, and Avant, Barnsdall, Burbank, Fairfax, Foraker,
Grainola, Hominy, Osage, Prue, Shidler, Webb City, and Wynona are other incorporated towns.
U.S. Highway 60 runs east-west through the county, and state highways include 10, 11, 18, 20,
35, 97, 99, and 123.
Most of Osage County lies in the Osage Plains physiographic region and is characterized by
open and rolling prairie. The extreme east-northeastern area of the county is in the Eastern
Lowlands region. Eastern Osage County has the Osage Hills, an extension of the Flint Hills of
Kansas. Gray Horse, Salt, and Drum creeks drain the county's western and southern sections.
These streams flow south into the Arkansas River, which serves as part of the county's southern
and western boundaries. Eastern Osage County is drained by the Caney River and Bird, Hominy,
and Delaware creeks, which flow east to the Verdigris River. County reservoirs include Lakes
Keystone and Kaw, which were impounded on the Arkansas River as well as Hulah, Birch,
Bluestem, and Skiatook lakes.
Archaeologists have identified two Paleo-Indian (prior to 6000 B.C.), sixty-three Archaic (6000
B.C. to A.D. 1), fifty-three Woodland (A.D. 1 to 1000), and sixty-two Plains Village (A.D. 1000
to 1500) sites within the county. The first recorded exploration of the region was conducted by
Lt. James B. Wilkinson in 1806. He was followed by Capt. John R. Bell of the Maj. Stephen H.
Long Expedition in 1820, the Glenn-Fowler Expedition in 1821, and Capt. Nathan Boone in
1843. A branch of the Shawnee Trail crossed southern and western Osage County during the
mid-1800s.
By 1760 the Osage of Missouri had increased their range to include present Osage County. They
surrendered their claim to the region in 1825 and 1839 and removed to a Kansas reservation. In
1835 the area was included in the "perpetual outlet west" guaranteed to the Cherokee Nation
under the Treaty of New Echota.
During the Civil War, on December 26, 1861, just northwest of present Skiatook, pro-Union
Creek and Seminole led by Opothleyahola engaged Confederate soldiers in the Battle of
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Chustenahlah. In 1870, under the Cherokee Reconstruction Treaty of 1866, the Osage began the
process of purchasing approximately 1,570,059 acres in the Cherokee Outlet from the Cherokee
Nation. Osage Agent Isaac T. Gibson established the Osage Agency at Deep Ford (present
Pawhuska) on Bird Creek in 1872. The Osage Reservation boundary was finalized in 1875, when
the Kaw, or Kansa, acquired approximately 100,000 acres in the reservation's northwest corner.
The Kaw lands were included in Kay County at statehood.
The Osage Reservation was part of Oklahoma Territory under the Organic Act of 1890 and was
made a semiautonomous district by the Enabling Act of 1906. Represented by delegates T. J.
Leahy and James J. Quarles at the 1906 Constitutional Convention, it became Osage County,
Oklahoma, at 1907 statehood. Pawhuska was designated the county seat and construction of the
present courthouse started in 1912.
The Osage Allotment Act was approved in June 1906. Between 1906 and 1909 each enrolled
Osage received an average allotment of 659.51 acres, with no surplus land remaining. Five
townsites — Pawhuska, Fairfax, Hominy, Foraker, and Bigheart (present Barnsdall) — were
withheld from allotment. After being surveyed, platted, and appraised, the first lot auction was
held at Pawhuska on January 1, 1906.
Cattlemen were attracted to the Osage Reservation long before statehood. They first negotiated
grass leases with an Osage leasing committee in 1883. Cattle were transported by rail to depots
nearest the lease, then were herded overland. Elgin, Kansas, situated along the Osage CountyKansas state line, was the region's major shipping point until 1907. The Osage leased 431,640
acres in 1898 and 727,260 acres in 1901.
Extensive grass leasing stopped when the Osage Reservation was allotted. Each Osage received
the surface rights to their allotments and could rent or, if deemed "competent," sell their lands.
This led to the formation of large ranches, including the Chapman-Barnard Ranch, which was
established in 1915. Part of the Chapman-Barnard Ranch was sold to the Nature Conservancy in
1983 and became the Tallgrass Prairie Preserve. The county had approximately 107,761 head of
cattle in 1935 and an estimated 146,000 in 1964. In 2000 it ranked third in Oklahoma in cattle
and calf production with 135,000 head.
Osage County lies within the Mid-Continent Region. In 1896 Henry Foster received a ten-year
oil lease on the entire Osage Reservation. His brother, Edwin B. Foster, formed the Phoenix Oil
Company to operate the lease. In October 1897 the Phoenix Oil Company drilled the first
successful oil well in the Osage Nation (and Oklahoma Territory). The site was located along
Butler Creek, about two miles northwest of Bartlesville's Nellie Johnstone Number One,
Oklahoma's first commercial oil well.
In 1901 the Phoenix Oil and Osage Oil companies combined assets to form the Indian Territory
Illuminating Oil Company (ITIO). Under Henry V. Foster, Henry Foster's son, ITIO subleased
the eastern part of the Osage Reservation. After ITIO's lease terminated in 1916, 160-acre tracts
were leased at public auctions. These sales, attended by William G. Skelly, Frank Phillips, and
other oilmen, were often conducted beneath Pawhuska's Million Dollar Elm by Colonel
Ellsworth Walters.
The Osage mineral estate, consisting of all subsurface minerals, is owned by the tribe and is held
in trust by the federal government. Each mineral lease was negotiated by the Osage National
Council and approved by the secretary of the interior. All lease royalties were paid to the tribe as
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a whole, with each allottee receiving a headright, or an equal payment share. Around 1925
during the height of the prosperity the annual headright income of an Osage family of five was
more than $65,000.
For many Osage the oil boom unleashed a ‘Reign of Terror.’ Some were cheated by their court
appointed financial managers or ‘guardians.’ Others died for their wealth. A series of Osage
murders, many unsolved, received national attention during the 1920s. Between 1906 and 1928
thirty oil boomtowns, including Wolco, Carter Nine, and Denoya (Whizbang) were founded. The
settlements not only attracted workers, but bootleggers, prostitutes, and other undesirables.
Violent crime was rampant.
By the mid-1980s approximately 250 oil fields had been discovered inside Osage County,
including the Burbank Field opened by Ernest W. Marland in 1920. In 2000 one oil refinery and
one petrochemical plant were operational. Other local mineral resources included asphalt
deposits, limestone, dolomite, clay, shale, sand, and gravel.
An 1890 government report estimated that only 250,000 acres of the Osage Reservation were
suitable for farming. (The Osage had purposely sought rocky land that white intruders could not
cultivate.) In 1907 Osage County farmers tilled 62,438 total acres, with 55,961 devoted to corn.
Only 5,700 acres of corn were planted in 1934. Farmers threshed 80,776 acres of winter wheat in
1934 and 435,000 acres in 2000. Hay, a more consistent harvest, totaled 60,943 tons in 1934,
56,400 tons in 1963, and 65,000 tons in 2000.
County rail service began in 1902 with the completion of two lines by the Missouri, Kansas and
Texas Railroad. The main line ran from Osage City northeastward to Bartlesville, and the second
track extended westward from Tulsa County to Osage City. The lone Midland Valley Railroad
line reached northwestward from Tulsa into Kay County via Pawhuska in 1905-06. Between
1900 and 1904 the Atchison, Topeka and Santa Fe Railway (AT&SF) built a line from Newkirk
to Pauls Valley through western Osage County. A second AT&SF line was constructed in the
Burbank Field in 1922, and a third track completed between 1923 and 1927 entered the county
near Hulah and ran southwestward to Osage Junction. The shortline Osage Railway was built
between 1922 and 1924 and connected Foraker, Shidler, and Lyman. All of these railroads were
abandoned by 2000.
At 1907 statehood Osage County had 15,332 residents. That number reached 36,536 in 1920 and
peaked at 47,334 during the oil-boom era of 1930. The population then declined from 41,502 in
1940 to 29,750 in 1970, before rebounding to 39,327 in 1980 and 41,645 in 1990. In 2000 the
population was 44,437, with 67.01 percent white, 14.42 percent American Indian, 10.84 percent
African American, 2.12 percent Hispanic, and 0.23 percent Asian.
As of 2006 twenty-two county properties were listed in the National Register of Historic Places.
Pawhuska and vicinity had eight sites, followed by Hominy with six, Fairfax with four, Barnsdall
with two, and Burbank and the Avant area with one each. Osage Hills State Park was a Civilian
Conservation Corps (CCC) project completed in 1935 during the Great Depression, and Walnut
Creek and Wah Sha She state parks opened in 1966 and 1973, respectively. The Osage Tribal
Museum, the first tribal museum in the United States, is located in Pawhuska.
Osage County has produced noted personalities, including Maj. Gen. Clarence L. Tinker, for
whom Oklahoma City's Tinker Air Force Base was named; author and historian John Joseph
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Mathews; Academy Award winning actor Ben Johnson, Jr.; ballerinas Maria and Marjorie
Tallchief; entertainer Anita Bryant; and sculptor John D. Free.

Brief History of Creek County
The following history of Tulsa County was written Linda D. Wilson for the Oklahoma Historical
Society and retrieved from the website for the Oklahoma Historical Society.
http://digital.library.okstate.edu/encyclopedia/entries/C/CR008.html

Located in east-central Oklahoma, Creek County is bordered by Pawnee County on the north,
Tulsa and Okmulgee counties on the east, Okfuskee County on the south, and Lincoln and Payne
counties on the west. Moman Pruiett, special delegate to the 1906 Oklahoma Constitutional
Convention, wanted to name the county Moman, in honor of his mother. However, when the
county was established at 1907 statehood, it was named for the Creek tribe. Formerly part of the
Creek Nation, Indian Territory, the county lies within the Sandstone Hills physiographic region.
With 969.77 square miles of land and water, the county is drained by the Cimarron River,
tributaries of the Arkansas River, and the Deep Fork and the Little Deep Fork of the North
Canadian River.
The area's prehistory has been little researched by archaeologists. In the 1940s and 1950s they
surveyed the area when proposed reservoir construction threatened to inundate it. According to
the Oklahoma Archaeological Survey published in 1983, Creek County has 142 known sites, but
only one has been tested or excavated. Sites indicate occupation during the Archaic, Woodland,
and Plains Village cultural periods.
Explorers traversed the area after it became part of the Louisiana Purchase in 1803. In the early
1800s Thomas James, Thomas Nuttall, and Washington Irving passed through and wrote their
impressions of the region. In 1825 the Osage ceded to the United States the area where the Creek
and other tribes would be settled after their removal from southeastern United States. Following
the ratification of the Treaty of Washington of 1826, the Creek began their migration from
Georgia and Alabama to Indian Territory, locating between the Arkansas and Canadian rivers.
Before the Civil War (1861-65), the Creek raised cattle, cotton, and subsistence crops with
African American slave labor.
During the Civil War a site called the Big Pond (located approximately ten miles southeast of
present Depew) served as a camp site for Opothleyahola’s followers. Nuttall had mentioned this
area in his book A Journal of Travels Into the Arkansas Territory, During the Year 1819. During
the war a trading post known as Sell’s Store provided a temporary headquarters for Confederate
Col. Douglas H. Cooper. Because the military and civilians had decimated the crops and
livestock, the Creek worked to rebuild their homes and livelihood following the war. For
economic reasons, they leased grazing land to Texas cattlemen. Located near Bristow, the Jesse
Allen ranch was representative of a middle-sized ranch. Allen, a Ute, started his ranch in the late
1860s. As his prosperity increased, he made additions to his two-room log cabin circa 1904 and
1911. He tended his own herd as well as cattle owned by Texans.
At 1907 statehood Creek County had 18,365 residents, and Sapulpa was designated as the county
seat. On August 12, 1908, an election was held to permanently locate the government offices. A
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bitter struggle ensued between Bristow and Sapulpa until August 1, 1913, when the Oklahoma
Supreme Court ruled in favor of Sapulpa. The present courthouse was completed in 1914 and is
listed in the National Register of Historic Places (NR 85000679).
Creek County's economy has been primarily based on agriculture, livestock raising, and the oil
and gas industry. The principal crops have included cotton, wheat, corn, and oats. In 1907,
23,419 acres produced 9,833 bales of cotton. In 1912, 22,500 bales were ginned, compared to
18,010 in 1928-29. Cotton production continued to decline, and by 1963 only 450 acres were
planted in cotton. In 1907, 37,631 acres yielded 484,978 bushels of corn, compared to 1,500
acres producing 19,300 bushels in 1963. However, the number of acres planted in wheat
increased from 275 in 1907 to 1,500 in 1963. By 2001 5,500 acres of wheat returned 57,000
bushels. In 1930 Creek County had 3,555 farms, consisting of 364,323 acres. By the turn of the
twenty-first century Creek County had 1,475 farms, comprised of 351,400 acres. With the
development of the Glenn Pool Field after 1905, the boom towns of Mounds and Kiefer sprang
into existence. Other oil-boom towns such as Oilton, Drumright, and Shamrock developed after
the 1912 opening of the Cushing-Drumright Field. With prosperity in the area, Syrian-Lebanese
entrepreneurs settled in Drumright and Oilton and established dry goods and grocery stores.
In addition to agricultural and petroleum commerce, manufacturing has also added to the
county's economy. Local natural resources such as clay led to the establishment of brick and tile
plants as well as Frankoma Pottery. The availability of glass sand and affordable gas for fuel
near Sapulpa brought about the formation of glass factories. By 1918 the Bartlett-Collins Glass
Manufacturing Company, the Liberty Glass Company, the Schram Glass Company, and the
Sunflower Glass Company were in operation. Through the years mattress factories have operated
in Oilton and Bristow. Other manufacturing firms located in Bristow included the Glassmarc
Corporation (manufacturer of fiberglass boats and other items), Artemis Incorporated
(manufacturer of women's garments), and the U.S. Carpet Company plant.
One of the earliest educational facilities in present Creek County was Euchee Boarding School,
built in 1894 near Sapulpa, for American Indian children. In 1918 C. L. Garber served as its
superintendent. In 1909 Mounds was selected by county voters as the location for the Creek
County High School, which continued in operation until 1913. As a result of the Junior College
Movement, Sapulpa, Bristow, and Drumright supported two-year institutions from the 1920s to
the 1940s. The Central Technology Center in Drumright opened in 1970.
American Indians and early explorers used the waterways and trails. In 1835 Capt. J. L. Dawson
developed a road known as Dawson Road that followed an Osage hunting trail. In 1886 the
Atlantic and Pacific Railroad (later the St. Louis and San Francisco Railway) built a line from
Red Fork to Sapulpa. Twelve years later the St. Louis and Oklahoma City Railroad connected
Sapulpa with Oklahoma City, and the towns of Bristow, Depew, and Kellyville sprang up along
the line. In the early twentieth century other railroads linked the oil-boom towns of Drumright,
Kiefer, Mounds, Shamrock, Slick, and Oilton to outside markets. The Tulsa-Sapulpa Union
Railway, an interurban, continued in operation until 1960. An interurban connected Mounds with
Tulsa. At the turn of the twenty-first century, motorists used Interstate 44, Historic Route 66,
Alternate U.S. Highway 75, and various state highways.
Creek County had a population of 26,223 in 1910. Due to the oil boom, the numbers jumped to
62,480 in 1920 and increased slightly to 64,115 in 1930. During the next three decades the
population declined from 55,503 in 1940 to 40,495 in 1960. The census reported 45,532
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inhabitants in 1970, 59,016 in 1980, and 60,915 in 1990. At the turn of the twenty-first century,
Creek County had a population of 67,367, comprised of 81.9 percent white, 8.5 percent
American Indian, 2.9 percent African American, and 2.1 percent Hispanic. In 2000 Bristow,
Depew, Drumright, Kellyville, Kiefer, Lawrence Creek, Mannford, Mounds, Oilton, Sapulpa,
Shamrock, and Slick remained incorporated.
Creek County has offered a number of cultural amenities. Keystone and Heyburn lakes have
provided recreational opportunities. Visitors and citizens have participated in a variety of
festivals, such as the St. Patrick's Day parade in Shamrock, the Striped Bass Festival at Lake
Keystone near Mannford, and Oil Patch Days in Drumright. A number of locales have been
listed in the National Register of Historic Places. Most were located in Bristow, Drumright, and
Sapulpa. The Bristow Presbyterian Church (NR 79001992) was one of four National Register
sites in Bristow. Drumright had nine sites. In addition to the county court house and the
Downtown Historic District, Sapulpa had the Berryhill Building (NR 99001423), the John Frank
House (NR 02000221), the McClung House (NR 80003262), and Bridge Number 18 at Rock
Creek (NR 95000031).

Demographic and Socioeconomic Conditions and Impact
The U.S. Bureau of Census provides summary data related to the demographic profile of the
residents of each county. The Bureau of Census had conducted a nationwide data collection
during 2010, but that data had not been reported in detailed analysis at the time of the preparation
of this RMP. As a result, the best estimates of census data are provided through the American
Community Survey (ACS) of the Census Bureau. This summary produces population,
demographic, and housing unit estimates for the nation, states, counties, cities and towns.
The following tables provide this summary based upon data retrieved during the summer 2010
from http://factfinder2.census.gov.
Table 2.1 – Population of Surrounding Counties
County

2000

2010

Creek County

66,000

69,967

Osage County

42,300

47,472

Tulsa County

536,700

603,403

Based upon the population figures in Table 2.1, it is apparent that the population of the threecounty area has increased in the first decade of the 21st century. The general pattern over this
period has been migration into metropolitan areas and away from rural areas. As a result, the
Tulsa metropolitan area has grown in population, with spillover into the surrounding region. The
detail in the following tables is based on reports from the U.S. Census Bureau at the time of
updating of the RMP.
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Table 2.2 – Demographic Characteristics of the Population
Factor

Detail on factor

Creek
County

Sex and Age

Male

33,857

23.052

285,886

Female

35,132

22.271

298,210

39.2

39.8

35.9

Under 18 years of age

18,524

10.199

153,487

18 years of age and over

50,465

35.124

430,609

65 years of age and over

10,245

6.086

70,229

White

63,064

30.089

433,797

Black or African American

1,585

4.866

63,001

American Indian/Alaskan
Native

4,258

6.000

23,492

Asian

117

193

11,436

Native Hawaiian/Pacific
Islander

135

7

625

Other

663

258

19,639

Two or more races

5,925

3.910

55,238

Of any race

1,762

1.173

55,238

Median age (years)

Race

Hispanic/Latino

Osage
County

Tulsa
County

The population characteristics detailed in Table 2.2 indicates that Creek County, Osage County,
and Tulsa County show similar composition to that shown across the state of Oklahoma. The
population in these counties is at or slightly above the median age for the state and the nation.
The median age for the United States is 36.7 years, showing Creek and Osage counties to be
older than the national norm.
Osage County also shows a higher percentage of non-white residents than is true in Creek
County or Tulsa County with 66.4% of the population identified as white; by contrast, the
national average is 74.3% of the population classified as white. Similarly, Tulsa County presents
a population mix that matches the national average for the majority, white population, while also
showing a higher percentage (4.0%) American Indian and Alaska Native population than is true
nationally (0.8%). Creek County, at 6.2% American Indian, and Osage County, at 13.2%
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American Indian, are well above the national average in this classification. By contrast, all three
counties are below the national average (15.1%) for Hispanic or Latino residents of any race.
Tulsa County reported the highest percentage (9.5%) of Hispanic residents among the three
counties.
Table 2.3 – Household Characteristics of the Population
Household Related Factor

Creek
County

Osage
County

Tulsa
County

Number of households

26,439

17,325

236,305

Population in households

68,321

43,694

571,341

Households with a child or children under 18

8,979

6,149

78,077

Households with person 65 years and over

6,974

4,497

49,617

26,439

20,081

236,305

3,146

2,756

25,941

Owner occupied housing units

19,889

13,646

148,052

Renter occupied housing units

6,550

3,679

88,253

Occupied housing units
Vacant housing units

The general household characteristics represented in three counties are similar to those across
Oklahoma. Households tended to be slightly smaller than the average for the United States (2.61
persons) as did family sizes (3.2 persons for the national average). Creek and Osage counties
reported households with persons 65 years and older in a slightly higher percentage of
households than was true in Tulsa County (12% of households) or nationally (12.6% of
households). Creek and Osage counties also show a higher percentage of owner-occupied
housing than is true in Tulsa County or in the nation. Osage County, with 13.7% vacant housing
units, exceeded the national average of 12% and that of Creek and Tulsa counties, indicating an
excess of available housing units for the population. In each county, a small percentage of the
population resides in housing other than individual households; this would include group homes
and other congregate settings.
The national median household income in 2008 inflation-adjusted dollars was $63,211. All of the
counties in this report are significantly below that national figure, although they are above the
median household income for the state of Oklahoma. Creek and Tulsa counties also exceed the
national averages for families below the poverty level (9.6% of families) and individuals below
the poverty level (13.2%). Osage County reported numbers at or slightly above the national
averages in both categories. It can be concluded that households in these three counties are
economically limited when compared with the population across the United States, but
comparable to their fellow citizens in Oklahoma.
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Table 2.4 – Financial Characteristics of the Population
Characteristic or Factor

Creek
County

Osage
County

Tulsa
County

Median household income

51,199

41,082

45,754

Households below poverty level

12.8%

9.8%

11.1%

Individuals below poverty level

16.5%

11.8%

14.8%

Financial characteristics in a population tend to be highly correlated with educational levels
within the population. Table 2.5 reports the level of education attained by persons above the age
of 25 in the three-county area. For comparison purposes, approximately 80.6% of Oklahomans
have completed a high school diploma or equivalency as contrasted with 73.9% of the population
in Creek County, 86.0% in Osage County, and 87.5% in Tulsa County. In addition,
approximately 20% of all Oklahomans have completed a baccalaureate degree or higher as
compared with 15.4% of the eligible population in this three-county area.
Table 2.5 – Education Characteristics of the Population
Educational Attainment (25 years old and above)

Creek
County

Osage
County

Tulsa
County

Less than 9th grade

2,381

1,109

16,537

9th to 12th grade, no diploma

5,845

3,147

30,335

18,449

11,942

104,786

Some college, no degree

9,377

6,490

87,364

Associate degree

3,865

2,711

29,388

Bachelor’s degree

4,692

3,610

74,539

Graduate or professional degree

1,607

1,736

34,847

High school diploma or equivalency

Another demographic factor that is highly correlated with financial characteristics and
educational characteristics is employment. The employment figures for the three-county area are
reported in Table 2.6. As of 2008, the American Community Survey estimate showed
unemployment at approximately 3.5% for the three-county area, ranging from 3.7% in Creek
County to 3.0% in Osage County. Figures for 2010 were not available, although the recession of
the past couple of years has likely had adverse impacts upon the employment numbers for each
of these counties, as it has across Oklahoma and the nation. Data from various chamber of
commerce sites and the Oklahoma Department of Labor showed unemployment in 2010 to be
approximately 9.2% in Creek and Osage counties, and slightly lower in Tulsa County.
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Table 2.6 – Employment Characteristics of the Population
Characteristic or Factor

Creek
County

Osage
County

Tulsa
County

Population in the labor force (16 years and over)

33,371

21,570

302,302

Employed

31,314

20,453

287,436

Private wage and salary workers

25,104

14,506

241,256

Government workers

4,307

4,087

27,301

Self-employed (non-incorporated business)

1,809

1,786

18,165

94

74

714

Unpaid family workers

Another demographic factor that assists in understanding the local population is related to
persons with disabilities. The 2000 census reported that among those persons in Creek and Osage
counties over the age of five, 19.3% of the population is limited in some manner by a disability.
This percentage increases in the population from ages 21 to 64 years to 23.8% of residents in the
counties. Among those persons aged 65 years or more, 56.8% of residents have one or more
disabilities. Tulsa County reports numbers slightly lower than those in Creek and Osage
counties. However, in all three counties the numbers are above the national average of 19.3% of
those five years of age and older with one or more disabling conditions and 41.9% of those 65
and older. The Oklahoma statewide average among persons five years of age and older indicates
22% of the population with one or more disabling conditions.
Interestingly, the disabilities in the population show a higher percentage among males for
persons five years of age and older. However, above the age of 65 years, the percentage of
disabilities among females surpasses that among males. This pattern is reflected in recreation
behaviors among the younger population and impacts recreation activity throughout the
population.

Competing and Complementary Recreational Opportunities
Competing and complementary recreation opportunities to those available at Keystone State Park
are available at multiple locations around Oklahoma. Essentially, Keystone State Park offers a
lake-based, general outdoor recreation experience focused on camping, water activity, and
fishing. These experiences are provided at numerous other locations on Keystone Lake, most
commonly through the U.S. Army Corps of Engineers. In addition, these experiences are
available at locations on Skiatook Lake (USACE) and Lake Oologah (USACE). Two features
separate Keystone Lake from the more general recreation opportunities at other locations. Those
features are (1) cabins for overnight lodging and (2) a full-service marina on a large lake.
Walnut Creek State Park offers a complementary recreation opportunity on the north shore of the
Arkansas River arm of Keystone Lake. While camping is available at Walnut Creek and
Keystone State Parks, the experience offered by the two state parks contrasts sharply. Keystone
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State Park is a busy and commercial environment, easily accessible from the metropolitan Tulsa
area. Walnut Creek State Park is truly rural, encouraging equestrian activities, and providing a
camping experience in a quiet, forested environment.
While other lakes in northeast Oklahoma provide camping, boating, fishing, and other
recreational opportunities, these lakes are more distant from the population base in the Tulsa
metropolitan area. Sequoyah State Park on Fort Gibson Lake and Tenkiller State Park on Lake
Tenkiller offer camping, cabins, and marina services similar to those at Keystone State Park.
However, both of those locations are considerably more distant from Tulsa.

Park History
The property at Keystone State Park is leased by the Oklahoma Tourism and Recreation
Department for use as a public park from the U.S. Army Corps of Engineers. This lease
encompassing 2,144 acres was initiated January 1, 1966, for a 50 year period ending December
31, 2015. The lease included properties at Keystone State Park (715 acres) and Walnut Creek
State Park (1,429 acres).
The 1957 master plan for the future Keystone Lake included discussion related to the “right
abutment” of the impoundment. This area was planned for “intensive commercial development”
and “separate areas for free public use such as campgrounds and picnic areas.” Keystone State
Park has achieved these purposes.
In March 2010, OTRD returned 274 acres of leased property on the northeast corner of the
property west of Highway 151 and additionally east of Highway 151 to the USACE. An
additional 10 acres had been utilized as the location for a lagoon. With the construction of a new
liquid waste management system on the property west of Highway 151, this additional property
to the east was no longer needed under the park lease. As a result, Keystone State Park is a
contiguous leased property of 431 acres. Documents reflecting the early plans for Keystone Lake
and the lease between OTRD and USACE for this property are included in the appendix.

Physical Setting
As has been stated, Keystone State Park is located on the western edge of the Cross Timbers
ecoregion in Oklahoma, along the eastern shore of Keystone Lake. As stated in the State Forest
Resource Assessment (Forestry Services Division, 2010), the Cross Timbers ecoregion was once
part of the Gulf coastal Plains. This ecoregion is characterized by a generally flat topography
with rolling hills. These hills provide a setting for a vegetation mix of woodlands, prairies, and
savannah. As a transition zone between the pine forests to the east and the prairies to the west,
the Cross Timbers is known for its large, scrubby forest dominated by post oak, blackjack oak,
and tall grass prairie.
According to the Forestry Services Division of the Oklahoma Department of Agriculture, Food,
and Forestry, hickories are often mixed into the Cross Timbers, but are more common on the
eastern range of the ecoregion. Riparian areas along streams and rivers support other deciduous
species including American elm, hackberry, and pecan. Eastern red cedar and Ashe juniper are
the dominant evergreen species, perceived as encroaching into the forests. Lack of fire and a
decrease in agricultural land use have been identified as factors leading to the invasive growth of
red cedar and Ashe juniper.
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This mixed forest is dominated by an overstory of post oak, blackjack oak, and black hickory.
The understory is likely to include little bluestem, big bluestem, and other species. Mixed into
the forest are the junipers and cedars. Most of the vegetation in the Cross Timbers ecoregion is of
little commercial value due to the terrain and size of the trees. However, as shown in Figure 2.6,
there are a few commercial producers relying upon this ecoregion.
Keystone State
Park

Figure 2.6 – Cross Timbers ecoregion in Oklahoma
Source: Forestry Services Division, State Forest Resource Assessment
There are several references to varying sources of the naming of this area as the Cross Timbers.
These theories of origins of name range from (1) the need to cross this forested environment
before reaching the open prairies to the west, (2) the transitional nature of this area as a “cross”
between the forests to the east and the prairies to the west, to (3) settlers who found the thick
forests to be impassable due to the “cross timbers.”
The earliest accounts of exploration of this area include the writings of Washington Irving in
1835 with his account of A Tour on the Prairies. Irving’s accounts of his 1832 expedition
include details of crossing the Arkansas River at or very near the property that is now Keystone
Ancient Forest Preserve, just north of Keystone State Park. He described (Irving, 1956) this area
as “rough country of rolling hills, covered with scattered tracts of post oak and blackjack oak;
with some intervening valleys.” The difficulties encountered by Irving in traveling with a
military column through this area are evident in statements such as crossing this area was “like
struggling through forests of cast iron” and “vexations of flesh and spirit” caused by the tangled
growth. Although Irving was traveling during the fall, he recognized the beauty of the area and
wrote, “the whole tract may present a pleasant aspect in the fresh time of the year, when the
ground is covered with herbage: when the trees are in their green leaf, and the glens are
enlivened by running streams.”
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Since the Cross Timbers have little commercial value, there are numerous forest tracts said to
include “virgin forests” remaining in Oklahoma. Stahle (2002) asserts that the general public is
unaware of the nature of the Cross Timbers forest because it does not fit the stereotype of ancient
forests.

Figure 2.7 – Remnants of ancient Cross Timbers forests in Oklahoma
Source: Forestry Services Division, State Forest Resource Assessment

Natural Resources in Keystone State Park
Archeology
In excavations of Tulsa County, archeologists have identified one Paleo, eight Archaic, two
Woodland, and eight Plains Village historical sites. Along the Arkansas River near KSP,
researchers have unearthed evidence of pre-historic occupation (OK Archeological Survey,
1988) at a site known as the Lasley Vore site. Hide scrapers, projectile points, bison scapulae
hoes, and pottery—all the typical artifacts of Wichita occupations in the late prehistoric period—
have been recovered. Additionally, the materials associated with French traders of the 18th
century were found. These included trade beads, axe heads, metal knives, and gun parts.

Climate and Air Quality
Tulsa County is located in a transition from the cross-timbers region to the west and south and
grasslands to the east and north. Average annual precipitation increases by as much as two inches
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across the county, with higher totals generally in the eastern portions. On average, the county
receives over 42 inches of precipitation each year. April – June is almost always the wettest part
of the year, but a secondary peak often occurs during September – Early November. Tulsa
records snowfall almost every year, with about three years out of four having at least five inches.
Temperatures across the county are relatively uniform, with a mean near 61 degrees.
Temperatures range from an average daytime high of 94 degrees in July to an average low of 26
degrees in January. Tulsa County averages a growing season of 220 days, but plants that can
withstand short periods of colder temperatures may have as much as six additional weeks.
Winds across Tulsa County are predominantly from the south to southeast, averaging nearly 7
miles-per-hour. Relative humidity, on average, ranges from 47% to 92% during the day. Relative
humidity is slightly lower from February – April, but jumps dramatically with the spring rains.
Winter months tend to be cloudier than summer months. The percentage of possible sunshine
ranges from an average of less than 50% in winter to nearly 80% in summer.
Thunderstorms occur on about 50 days each year, predominantly in the spring and summer.
During the period 1950 – 2010, Tulsa County recorded 72 tornadoes, the most of any county in
its region. The most recent significant tornado (F2 intensity or greater) cut a 6-mile path through
Catoosa on 24 April 1993, killing seven and injuring 100. Typically, there are about three days
each year on which hail exceeding one inch in diameter occurs. As information collection
improves, both the number of reported tornadoes and the number of severe hail events have
increased (OK Climatological Survey, 2010).

Topography
Tulsa is in the Ozark Plateau—marked by rivers and steep valley walls separated by broad flat
areas (Netstate, 2011). The Arkansas River is at 650 feet above sea level at Keystone; few areas
in the county rise to 900-1,000 feet. Topography is result of erosion of beds of unequal hardness.
Surface rocks are shales, interspersed with limestone and sandstone. In the area of KSP the
streams have cut deep, narrow valleys whose sides are broken by cliffs and protruding ledges
formed by the more resistant sandstone and limestone. The area is full of complex and rugged
topography such as escarpments. Escarpments are steep eastward faces with gentle back-slopes
that drop to the plains (Oakes, 1952).
Land use practices have had a negative impact on the prairie lands and forestation surrounding
Keystone Lake resulting in heavy erosion, which has been caused by overgrazing, development,
and uncontrolled burns. Soils consisting of sand, silt, and silt clays are readily washed off the
landscape and contribute highly to the heavy sedimentation loads. The Report on Utilization of
the Civil Works Lands and Facilities Nov 25, Dec 2 1998 shows that fee-owned lands represent
35,061 acres. Of this the ODWC utilizes 13,317 acres for wildlife (37%), the USACE utilizes
3,855 acres for wildlife, 150 acres are natural lands, 1,935 acres were un-allocated, and the
remainder was identified for recreation use. The 1996 shoreline development plan (US
Department of Army, 1996) states at the time of the report there were approximately 280 real
estate subdivisions in addition to the public lands. Efforts to attain present day information were
unsuccessful.
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Geology
Exposed rocks in the area are of the Des Moines and Missouri series of the middle and upper
Pennsylvania age. Surface rocks are shales, interspersed with limestone and sandstone. In the
area of KSP the streams have cut deep, narrow valleys whose sides are broken by cliffs and
protruding ledges formed by the more resistant sandstone and limestone. Only the upper part of
the Des Moines series is exposed in Tulsa County (Oakes, M. (1952).
TULSA County and KSP are situated in the Cherokee Platform Province. According to
Charpentier (2010) the Cherokee Platform Province extends from southeastern Kansas and part
of southwestern Missouri to northeastern Oklahoma. The province is 235 miles long (north‐
south) by 210 miles wide (east‐west) and has an area of 26,500 square miles. Oil and gas
exploration has occurred in this area for the past 100 years. The thickest coal seams in the
Cherokee Platform are assigned to the Middle Pennsylvanian (Desmoinesian) Cherokee Group,
which varies in thickness from 300 to 500 feet. The Cherokee Group consists mostly of black
shales, with lesser amounts of limestone, sandstone, and coal. The main coalbeds in the basin, in
ascending order, are Riverton, Rowe, Weir-Pittsburg, Mineral, Fleming, Croweburg, Bevier, and
Mulky. The Riverton, Weir-Pittsburg, Bevier, and Mulky are the thickest, and the WeirPittsburg
seam can be as much as 5 feet thick. Net thickness of the coals in the Cherokee Group is greater
than 15 feet. The underlying bedrock aquifer is in the Vamoosa Formation and Ada Group
(Johnson, 1998).

Figure 2.8 – Geological regions in Oklahoma
Source: Charpentier (2010)

According to Suneson (2000), escarpments that occur in this area are east-facing and all the
rocks are Pennsylvanian (323-290 million years old) or Permian (290-245 million years old);
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they consist of sandstone, limestone, and shale. The escarpments are considered part of the
Eastern Sandstone Cuesta Plains, which are rugged and typically covered with oak trees. A
cuesta is a hill or ridge with a gentle slope on one side and a steep slope on the other side. Folds
and pockets are found in the underlying structures, which makes a suitable ‘habitat’ for oil and
gas. Fossils of ancient marine animals are found in the various geological strata.

Soil
According to the Natural Resources Conservation Service (NRCS, 2010) soils that have profiles
that are almost alike make up a soil series. Except for differences in texture of the surface layer,
all the soils of a series have major horizons that are similar in composition, thickness, and
arrangement.
Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity, degree of
erosion, and other characteristics that affect their use. On the basis of such differences, a soil
series is divided into soil phases. Most of the areas shown on the detailed soil maps are phases of
soil series. The name of a soil phase commonly indicates a feature that affects use or
management. For example, Alpha silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.
Some map units are made up of two or more major soils or miscellaneous areas. These map units
are complexes, associations, or undifferentiated groups.
A complex consists of two or more soils or miscellaneous areas in such an intricate pattern or in
such small areas that they cannot be shown separately on the maps. The pattern and proportion of
the soils or miscellaneous areas are somewhat similar in all areas. Alpha-Beta complex, 0 to 6
percent slopes, is an example.
An association is made up of two or more geographically associated soils or miscellaneous areas
that are shown as one unit on the maps. Because of present or anticipated uses of the map units in
the survey area, it was not considered practical or necessary to map the soils or miscellaneous
areas separately. The pattern and relative proportion of the soils or miscellaneous areas are
somewhat similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.
An undifferentiated group is made up of two or more soils or miscellaneous areas that could be
mapped individually but are mapped as one unit because similar interpretations can be made for
use and management. The pattern and proportion of the soils or miscellaneous areas in a mapped
area are not uniform. An area can be made up of only one of the major soils or miscellaneous
areas, or it can be made up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an
example (NRCS, 2010).
Soil Suitability for Recreational Development
The National Resources Conservation Service (NRCS) collects and reports soil data, which is
then made available online. Based on the data, reports that are specific to unique locations may
be generated. An ecological site assessment is conducted as part of this analysis. For this RMP, a
soil suitability report was generated for the KSP, which is located in Tulsa County. Thus, the
following section provides information related to soil suitability for various types of recreational
development in the county and park. The NRCS map includes a larger acreage than is in the
property designated as Keystone State Park. The park includes 431 acres north of the railroad
and west of Highway 151.
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Figure 2.9a – Soils of Keystone State Park
Above: soils map
Source: NRCS
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Figure 2.9b – Soils of Keystone State Park
Above: legend for the soils map
Source: NRCS

Soil Types
Keystone State Park includes a wide variety of soil types. The soil types that cover the largest
percentage of area include Niotaze-Darnell complex, 15 to 25 percent slopes (51.4%), NiotazeDarnell complex, 3 to 15 percent slopes (19.6%), and Niotaze-Darnell complex, 25 to 45 percent
slopes (13.4%). Water covers 11.4% of the soil survey area. All other soil types cover less than
1.5% of the area within KSP.
Ecological Site Assessment
Individual soil map unit components can be correlated to a particular ecological site. The
Ecological Site Assessment section includes ecological site descriptions, plant growth curves,
state and transition models, and selected National Plants database information.
An “ecological site” is the product of all the environmental factors responsible for its
development. It has characteristic soils that have developed over time; a characteristic hydrology,
particularly infiltration and runoff, which has developed over time; and a characteristic plant
community (kind and amount of vegetation). The vegetation, soils, and hydrology are all
interrelated. Each is influenced by the others and influences the development of the others. For
example, the hydrology of the site is influenced by development of the soil and plant community.
The plant community on an ecological site is typified by an association of species that differs
from that of other ecological sites in the kind and/or proportion of species or in total production.
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For most areas of consideration, the NRCS (2010) rates suitability indicating the extent to which
the soils are limited based on all of the soil features that affect development. “Not limited”
indicates that the soil has features that are very favorable for the specified use. Good
performance and very low maintenance can be expected. “Somewhat limited” indicates that the
soil has features that are moderately favorable for the specified use. The limitations can be
overcome or minimized by special planning, design, or installation. Fair performance and
moderate maintenance can be expected. “Very limited” indicates that the soil has one or more
features that are unfavorable for the specified use. The limitations generally cannot be overcome
without major soil reclamation, special design, or expensive installation procedures. Poor
performance and high maintenance can be expected.
Because properties adjacent to the lake are susceptible to erosion, the NRCS (2010) also
provided ratings related to the hazard of soil loss from roads without a sealed surface and trails
(erosion hazard). The ratings are based on soil erosion factor K, slope, and content of rock
fragments. The hazard is described as “slight,” “moderate,” or “severe.” A rating of “slight”
indicates that little or no erosion is likely; “moderate” indicates that some erosion is likely, that
the roads or trails may require occasional maintenance, and that simple erosion-control measures
are needed; and “severe” indicates that significant erosion is expected, that the roads or trails
require frequent maintenance, and that costly erosion-control measures are needed.
Camp Areas, Picnic Areas, and Playgrounds
Camp areas are tracts of land used intensively as sites for tents, trailers, campers, and the
accompanying activities of outdoor living. Camp areas require site preparation, such as shaping
and leveling the tent and parking areas, stabilizing roads and intensively used areas, and
installing sanitary facilities and utility lines. Camp areas are subject to heavy foot traffic and
some vehicular traffic. NRCS ratings are based on the soil properties that affect the ease of
developing camp areas and the performance of the areas after development. Slope, stoniness, and
depth to bedrock or a cemented pan are the main concerns affecting the development of camp
areas.
The soil properties that affect the performance of the areas after development are those that
influence trafficability and promote the growth of vegetation, especially in heavily used areas.
For good trafficability, the surface of camp areas should absorb rainfall readily, remain firm
under heavy foot traffic, and not be dusty when dry. The soil properties that influence
trafficability are texture of the surface layer, depth to a water table, ponding, flooding, saturated
hydraulic conductivity (Ksat), and large stones. The soil properties that affect the growth of
plants are depth to bedrock or a cemented pan, saturated hydraulic conductivity (Ksat), and toxic
substances in the soil.
Camp areas in KSP face limitations due to soil characteristics. Of the soil types found in these
areas, all are at least somewhat limited for this use. Concerns resulting in limitations include
flooding, slope, sandiness, depth to saturated zone, slow water movement, and depth to bedrock.
Picnic areas are natural or landscaped tracts used primarily for preparing meals and eating
outdoors. These areas are subject to heavy foot traffic. Most vehicular traffic is confined to
access roads and parking areas. The ratings are based on the soil properties that affect the ease of
developing picnic areas and that influence trafficability and the growth of vegetation after
development. Slope and stoniness are the main concerns affecting the development of picnic
areas. For good trafficability, the surface of picnic areas should absorb rainfall readily, remain
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firm under heavy foot traffic, and not be dusty when dry. The soil properties that influence
trafficability are texture of the surface layer, depth to a water table, ponding, flooding, saturated
hydraulic conductivity (Ksat), and large stones. The soil properties that affect the growth of
plants are depth to bedrock or a cemented pan, saturated hydraulic conductivity (Ksat), and toxic
substances in the soil.
Picnic areas in KSP face limitations for development ranging from none (Choska soils) to very
limited (Darnell complex) due to soil characteristics. Concerns resulting in limitations include
flooding, slope, sandiness, depth to saturated zone, slow water movement, and depth to bedrock.
Playgrounds/play groups are areas used intensively for sports and games, such as baseball,
football, and similar activities. Playgrounds require soils that are nearly level, are free of stones,
and can withstand intensive foot traffic. The NRCS ratings are based on the soil properties that
affect the ease of developing playgrounds and that influence trafficability and the growth of
vegetation after development. Slope and stoniness are the main concerns affecting the
development of playgrounds. For good trafficability, the surface of the playgrounds should
absorb rainfall readily, remain firm under heavy foot traffic, and not be dusty when dry. The soil
properties that influence trafficability are texture of the surface layer, depth to a water table,
ponding, flooding, saturated hydraulic conductivity (Ksat), and large stones. The soil properties
that affect the growth of plants are depth to bedrock or a cemented pan, saturated hydraulic
conductivity (Ksat), and toxic substances in the soil.
The Choska soils found within KSP are categorized as not limited for picnic and playground
areas, but very limited for camp areas due to flooding. Further, the Darnell, and in some cases,
the Niotaze-Darnell complexes (all slopes) are rated as very limiting for recreation development
due to issues related to depth to saturated zone, depth to bedrock, slow water movement, gravel
content, and slope.
Paths and Trails
Paths and trails for hiking and horseback riding should require little or no slope modification
through cutting and filling. The ratings are based on the soil properties that affect trafficability
and erodibility. These properties are stoniness, depth to a water table, ponding, flooding, slope,
and texture of the surface layer.
Off-road motorcycle trails are intended primarily for recreational use. They require little or no
site preparation. They are not covered with surfacing material or vegetation. Considerable
compaction of the soil material is likely. The ratings are based on the soil properties that
influence erodibility, trafficability, dustiness, and the ease of revegetation. These properties are
stoniness, slope, depth to a water table, ponding, flooding, and texture of the surface layer.
Off-road trails are intended primarily for recreational use. They require little or no site
preparation. They are not covered with surfacing material or vegetation. Considerable
compaction of the soil material is likely. The ratings are based on the soil properties that
influence erodibility, trafficability, dustiness, and the ease of revegetation. These properties are
stoniness, slope, depth to a water table, ponding, flooding, and texture of the surface layer.
The various soil types found within KSP offer a range of concerns (from not limited to very
limited). Limitations are due to the area being too sandy, large stone content, flooding, depth to
saturated zone, depth to bedrock, slope, and the soil being droughty. Thus, great care should be
taken for any additional recreational development in KSP.
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Hydrology
Tulsa County includes portions of six watersheds as shown in
Figure 2.9: These include drainage into Bird Creek, Caney
Creek, Polecat-Snake Creek, Black Bear-Red Rock Creek,
the Verdigris River, and the lower Cimarron River. All of
these watersheds eventually drain into the Arkansas River.
The area immediately adjacent to and including Keystone
State Park is in the Lower Cimarron watershed, identified as
11050003 in Figure 2.10.
Other classification systems group watersheds in slightly
Figure 2.10 – Watersheds of
different organizational structures. The Web Atlas of
Tulsa County
Oklahoma places Tulsa County in three watersheds, all of
which are in the Arkansas-White-Red region: (1) NeoshoSource: EPA
Verdigris for the northern portion of the county, (2) Lower
Arkansas for the southern portion of the county, and
(3) Arkansas-Keystone for that extreme western portion of the county that includes Keystone
State Park.

Water Quality
While the waters of Keystone Lake are not the direct responsibility of OTRD, the water is an
integral part of the recreation experience provided through Keystone State Park. Water levels are
managed by the United States Army Corps of Engineers and are communicated with state park
personnel, especially under flood conditions. Water quality is tested and reported jointly by the
Oklahoma Water Resources Board (OWRB) and the Oklahoma Department of Environmental
Quality (ODEQ). The OWRB produces the Beneficial Use Monitoring Program (BUMP) report
annually to report water quality for Oklahoma lakes and streams. The report for Keystone Lake
follows in Figure 2.11a-d. While the proximate location of Figure 2.11a is most directly
applicable to Keystone State Park, visitors utilize the entire lake.
Based on the report, the waters of Keystone Lake support (1) fish and wildlife propagation with
some limitations, (2) aesthetics with limitations on true color, and (3) agriculture. There was not
enough information to determine the status related to Primary Body Contact Recreation. Some
variation in these beneficial uses is shown at differing locations on Keystone Lake.
Keystone Lake has had problems with turbidity and dissolved oxygen levels, both of which
cause problems for fish and wildlife propagation. The lake has been reported as meeting quality
standards for primary body contact recreation, public and private water supply, and aesthetics.
Keystone Lake is considered eutrophic—three arms (high primary productivity and nutrient rich
waters) and hypereutrophic—one arm—in 1996 the entire lake was hypereutrophic (USACE,
2001). Low water levels or higher nutrient inflow can produce these conditions.
According to OWRB (2009), the chemical aspect of the Keystone pool is dependent upon the
loading of nutrients and minerals deposited by the Cimarron and Arkansas Rivers. The Cimarron
River is highly mineralized. The OWRB Beneficial Use Monitoring Program (BUMP) report for
the 2002-2003 time period detailing the water quality near Oilton upstream from Keystone, states
that beneficial use for Warm Water Aquatic Community-Fish and Wildlife Propagation
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(WWAC) is “not supported”. Nine out of 24 turbidity samples exceeded criteria levels; however
pH, dissolved oxygen and toxicant samples met criteria levels. The pH values vary at this site but
are generally between 7.00 and 9.00 (neutral-alkaline). Total dissolved solids (TDS) in the
Cimarron before entering Keystone range from 0.0 to 6000 ppm. Sulfates range from 0.0 to
approximately 600 ppm. Chlorides are higher ranging to 3000 ppm. Nitrates, nitrites and total
phosphorous were below threshold values (BUMP 2002-2003). A BUMP report detailing the
water quality upstream from Keystone at Ralston from May 2002 to 2007 lists WWAC “not
supported” (11 of 39 samples exceeded criteria of 50), but does state that like the Cimarron, the
levels of pH, TDS, dissolved oxygen and toxicant samples all “met criteria” for WWAC.
Fertile soils and minerals from Kansas and western Oklahoma ensure Lake Keystone remains
highly productive; however, the excessive productivity, heavy sedimentation and increased
turbidity have negative impacts on water quality affecting spawning and overall fish health.
There is some indication regarding the nitrogen to phosphorus ratio in the BUMP report that the
Lake may be co-limited. Implications on management objectives include negative impacts on
growth rates resulting from turbidity, ongoing siltation of preferred spawning areas, and water
quality issues in the pool. These parameters are directly correlated with the excessive primary
production. The high rate of water exchange results in emigration and sudden water level drops
negatively affect recruitment and ultimately adult fish abundance.
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Figure 2.11a – 2008 BUMP report on Keystone Lake
Source: Oklahoma Water Resources Board
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Figure 2.11b – 2008 BUMP report on Keystone Lake
Source: Oklahoma Water Resources Board
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Figure 2.11c – 2008 BUMP report on Keystone Lake
Source: Oklahoma Water Resources Board
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Figure 2.11d – 2008 BUMP report on Keystone Lake
Source: Oklahoma Water Resources Board
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Vegetative Cover
Keystone State Park has been modified greatly from its original Cross Timbers environment. In a
pristine Cross Timbers forest, researchers (Stahle et al., 2000) were able to identify eleven
vegetation associations. The associations include: post oak-blackjack oak-hickory forests, post
oak and red cedar forests on rocky soils, red cedar dominated blufflines, red cedar and black oak
rocky ravines, black oak slopes, Shumard oak stands, sycamore lined ravines, post oak savannas,
blackjack oak barrens, numerous grassy glade openings, and an tallgrass prairie communities on
ridge tops.
In general, the Cross Timbers represent the largest single ecosystem type in the state of
Oklahoma. Ecologically distinct lines do not exist between the Cross Timbers region and the
adjacent Mixed-grass Prairie and Tallgrass Prairie regions. Therefore, areas of overlap occur
where patches of mixed-grass prairie habitat are embedded within oak woodlands and patches of
oak woodland or shrubland are embedded within mixed-grass and tallgrass prairie habitats.
Tallgrass prairies occur throughout the region and comprise most of the region’s historic
grassland acres (ODWC, 2005).
The dominant tree species in this habitat are the Post Oak (Quercus stellata) and Blackjack Oak
(Quercus marilandica) and these two oaks may comprise as much as 90 percent of the canopy
cover. Other common trees include Black Hickory (Carya texana), Black Oak (Quercus
velutina) and Eastern Red cedar (Juniperus virginiana). Black Hickory and Black Oak are more
common in the more mesic sites in the eastern part of the Region.

Keystone State Park
Cross Timbers ecosystem

Figure 2.12 – Cross Timbers environment in Oklahoma

Eastern Red cedar is common throughout the region and has increased in abundance during the
past century as a result of the suppression of periodic fires. Prominent understory plants include
Chinquapin Oak (Quercus muehlenbergii), Chittamwood (Bumelia lanuginosa), Eastern Redbud
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(Cercis canadensis), Roughleaf Dogwood (Cornus drummondii), Mexican Plum (Prunus
mexicana), and Winged Sumac (Rhus copallina). In the eastern portion of the region, Winged
Elm (Ulmus alata) is a common understory tree. In sites that are drier and/or have a higher
frequency of fire, the Crosstimbers has a more woodland or savannah-like structure. These areas
typically have a grassy understory dominated by Little Bluestem (Schizachyrium scoparium), but
also with Indian Grass (Sorghastrum nutans), Big Bluestem (Andropogon gerardii), and Small
Panicgrass (Panicum oligosanthes). On rocky limestone soils in the Arbuckle Mountains, Texas
Oak (Quercus shumardii texana), Chinquapin Oak (Quercus muehlenbergii), Ashe Juniper
(Juniperus ashei), and Texas Ash (Fraxinus texensis) are common associates with Post Oak and
Blackjack Oak (ODWC, 2005b).

Wildlife
As is true with all Oklahoma state parks, Keystone State Park is a wildlife sanctuary. However,
due to its relatively small size, Keystone State Park does not serve the same habitat purpose as
many larger properties do. For most wildlife species, Keystone State Park would be only a
temporary place of visitation rather than a “home.” By contrast, the surrounding Keystone Lake
area and the Arkansas River valley are the home ecosystem for a wide range of wildlife species.
Keystone State Park provides excellent wildlife habitat due to its diversity and proximity to the
(impounded) Arkansas and Cimarron Rivers. In the mid 1800s the native fauna of the Cross
Timbers area included buffalo, elk, deer, black bear, gray wolf, coyote, fox, cougar, bobcat or
ocelot, skunk, prairie dogs, jack rabbit, skunk, raccoon, opossum, turkey, greater prairie chicken,
wood duck, white pelican, Bonaparts gull, Carolina rail, and many other birds, small mammals,
and reptiles. In addition, large flocks of passenger pigeons, numerous flocks of Carolina
parakeets along the Arkansas River, and ivory-billed woodpeckers were found in the area (Stahle
et al., 2000).
The Cross Timbers forests also offer excellent wildlife habitat and are especially important to
many species of birds, including the bald eagle and other birds of prey and threatened species,
such as the Peregrine falcon, barn owl and grasshopper sparrow. Many areas of the forests, or
adjacent to the forests, are stopovers for waterfowl migrating along the Central Flyway of North
America. Over 75 species of birds have been identified in KSP including kestrals, woodpeckers,
blue birds, a variety of song birds, and kingfishers. Fly catchers, hummingbirds, meadowlark,
ospreys, bald eagles, gold finches, tanagers, cooper’s hawks, various gulls, great blue herons,
great egrets, northern bobwhite, great horned owls, yellow-billed cuckoos, and orioles have also
been spotted. Finally, various duck species, migrating white pelicans and avocets, and double
crested cormorants have be seen in the area.
Fish
The 2008 ODWC Management Plan reports that Keystone Lake holds a variety of fish species in
different types of habitats. Fish habitat consists of extended shorelines made up of rock
(primarily sandstone) or sand. There are limited amounts of standing timber, which are confined
to a few cove areas as the impoundment ages. Vegetative coverage is limited by the vast amount
of rocky shoreline. The upper reaches of the Arkansas arm of the lake has silted in with rich soils
from upstream and create an area that is suitable for water willow. Rocky shorelines consist of
sand stone gravel, rock boulder, and bedrock. The use of riprap can be found along the dam and
on the sides of state highway 51 at Salt Creek and state highway 412 at the confluence. A small
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area of riprap can be found upstream from Cowskin Bay. Primary substrate is sandstone, loamy
silt and clay. Each year (water levels allowing) local anglers, in cooperation with the Corps of
Engineers and the Oklahoma Department Wildlife Conservation, create brush piles in different
areas of the lake and recharge previous piles.
Important sport species found in Keystone Lake include: flathead catfish, channel catfish, blue
catfish, white bass, striped bass, crappie, paddlefish, and black bass. In 1965 a stocking program
for striped bass was started and continued until 1969. Only one special restriction for Keystone
Lake exists. A 14-inch length limit was placed on all species of black bass in 1987 to prevent
overharvest. Statewide regulations apply to creel limit (six combined). Statewide creel and length
limits also apply to blue catfish (15 combined, no length limit), striped bass (15 combined, only
5 may be 20” or longer), flathead catfish (10, 20” minimum), paddlefish (one daily, no length
limit), and crappie (37 combined, no length limit).
Nuisance Species
The 2008 ODWC Lake Management Report noted a growing concern for the introduction of
aquatic nuisance species. These species of concern include both flora and fauna. White perch
(Morone Americana) were stocked by accident into Cheney and Wilson reservoirs in Kansas.
This stocking was a result of a striped bass (Morone saxatilis) stocking contaminated with white
perch. Since white perch were found in Kaw reservoir in 2000, ODWC has continued monitoring
competition with native species such as white bass (Morone chrysops). In 2004 white perch were
found in Keystone during fall gillnetting samples.
Zebra mussels (Dreissena polymorpha; invasive freshwater mussels) were introduced into
Oklahoma by way of the navigational channels. This species is a problem in many states and
water-ways. They have the potential of altering the food chain, choking out native mussels, and
are well known for their ability to overwhelm interstitial spaces. In 2003 they were found in El
Dorado Lake in Kansas, in 2004 in Kaw Lake, and in October 2005 zebra mussel adults were
found in Keystone Lake.
Potential threats such as Largemouth Bass Virus also exist. Although a die off has not occurred,
testing in 2002 showed that 33% of fish sampled carried the virus. Proximity of other aquatic
nuisance species above, below, or within the drainage is also a call for concern. For example,
Alligator weed was identified in the summer of 2007 in the Arkansas River at Tulsa, and Silver
carp (Hypophthalmichthys molitrix) have been found in the Arkansas River drainage; however,
as of 2008, neither had been observed in Keystone Lake. Hydrilla is another common nuisance
species found in Oklahoma waters (ODWC, 2008).
Threatened and Endangered Species
Tulsa County and adjacent Osage County are home to several threatened, endangered, or
candidate species of wildlife. The two endangered species include the interior least tern (Sterna
antillarum) and the whooping crane (Grus Americana). The piping plover (Charadrius melodius)
is designated as a threatened species and the mountain plover (Charadrius montanus) is a
candidate for the federally threatened designation. These species have been identified as
potentially occurring in the Keystone Lake area (Alexander Consulting, 2006).
In addition to these species of concern, starting in 2003 the U.S. Fish and Wildlife Service
(USFWS) noted the occurrence of the American burying beetle (ABB), a federally-listed
endangered species, in Osage County with likely colonies in adjoining portions of Tulsa County.
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The ABB is a member of the beetle family, Silphidae, and is known to bury vertebrate carcasses
for reproductive purposes as well as exhibit parental care of young. The ABB is fully nocturnal
and active when nighttime temperatures consistently exceed 60 F. For the remainder of its life
cycle (generally mid-May to late-September) the ABB remains in an inactive state buried at soil
depths ranging from 6- to 36-inches (Anderson 1982, Kozol et al., 1988 as cited in Alexander
Consulting, 2003). Researchers have determined that the ABB may be present during summer
months. During the inactive season, it is possible that the ABB exists buried in project area soils
of suitable characteristics.
Interior least tern
Identified as an endangered species in 1985 (USFWS, 1992), interior least terns are common
summer residents around Keystone Lake and the Arkansas River. They utilize sandbar habitats
for nesting and loafing, and the adjacent shallow water habitat for feeding. Historically the least
tern nested on islands and sandbars associated with the major river systems of the state—habitat
often impacted by the network of flood control lakes operated by the Corps. The birds lay their
eggs in shallow depressions called “scrapes” made in the sand and gravel. Many things,
including both high and low water levels, potentially threaten those nests. High water levels can
flood and wash them away while low water levels can grant access to predators and people.
Population declines of least terns have been attributed to habitat loss or degradation where dams,
reservoirs, and other changes to river systems have eliminated most historic least tern habitat.
Narrow forested river corridors have replaced the wide channels dotted with sandbars that are
preferred by the terns. In addition, recreational activities on rivers and sandbars disturb the
nesting terns, causing them to abandon their nests. ATVs, hiking, picnicking, boating and
swimming on or near sandbars where birds nest would be conflicts leading to abandonment of
nesting sites.
Whooping crane
The whooping crane occurs only in North America and is North America’s tallest bird, with
males approaching 5 feet tall when standing erect. The whooping crane adult plumage is snowy
white except for black primaries, black or grayish feathers attached to the upper leading end of
the wing, sparse black bristly feathers on the crown and side of the head from the bill to the angle
of the jaw, and a dark gray-black wedge-shaped patch on the neck. In July 2010, the total
population of Whooping cranes in the world was recorded as 535 (USFWS, nd.) Because of its
low numbers, the whooping crane was added to the endangered species list in 1967. It is
considered a rare spring and fall migrant in the area of the Keystone Lake. The cranes use
emergent vegetation along the edges of marshes, prairie pothole wetlands, or lakes for resting
sites; croplands for foraging; and riverine wetlands for roosting. Whooping cranes have declined
primarily because of loss of wintering and breeding habitat. Shootings and collisions with
powerlines or fences have been sources of mortality in recent years.
Piping plover
Piping plover populations were federally listed as threatened and endangered in 1985. The
Northern Great Plains and Atlantic Coast populations are threatened, and the Great Lakes
population is endangered. Piping plovers are considered threatened throughout their wintering
range, which includes Oklahoma. According to the last breeding census in 1996, the Northern
Great Plains population is the largest of the three breeding populations, numbering
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approximately 1,400 breeding pairs. The Atlantic Coast population consisted of 1,372 breeding
pairs, and the Great Lakes population had only 32 breeding pairs. The highest concentration of
birds reported in winter censuses are found in Texas, Louisiana, and Florida. However, only 63
percent of the breeding birds counted in 1991 were reported during the winter census, suggesting
that important wintering areas are still unknown (USFWS, 2010).
Mountain plover
The Mountain Plover (Charadrius montanus) is an uncommon terrestrial shorebird found in arid
shrublands, shortgrass prairies, and other sparsely vegetated plains of the western Great Plains of
the United States, southern Canada, and northern Mexico. Within the United States, most
breeding occurs in Montana, Wyoming, and Colorado; fewer breeding birds occur in Kansas,
Nebraska, New Mexico, Oklahoma, Texas, and Utah. Over the last 150 years, changes in land
use and in the grassland herbivore community have altered the abundance, habitat use, and
distribution of Mountain Plovers. In Oklahoma, researchers estimate a total of 225-250 Mountain
Plovers; approximately 90% of those were located on plowed fields of Sherm or Gruver clay
loam soils with slopes < 2% (McConnell, Leslie, & Shackford, nd.). McConnell et al. estimate
that 1-3% of the global Mountain Plover population breeds in Oklahoma. On June 29, 2010 the
U.S. Fish and Wildlife Service reinstated a proposal to list the mountain plover as a threatened
species under the Endangered Species Act.

Accessibility
The Oklahoma State Parks Division strives for accessibility for those with disabilities in all its
park locations and facilities and has an access plan for the Division. Many parks and facilities
were designed and constructed before the passage of the 1990 Americans with Disabilities Act
(ADA), and well before the Americans with Disabilities Act Accessibility Guidelines (ADAAG)
were developed. Further, by its very nature, the natural environment may not lend itself to easy
access for those with mobility impairments.
The technical provisions of the ADA permit deviation from the stated guidelines. These
provisions allow deviation from full compliance if accessibility cannot be provided because
(1) compliance would cause substantial harm to cultural, historic, religious or significant natural
features or characteristics; (2) substantially alter the nature of the setting or purpose of the
facility; (3) require construction methods or materials that are prohibited by federal, state or local
regulations or statutes; or (4) would not be feasible due to terrain or the prevailing construction
practices.
In 2007, the United States Access Board issued a Notice of Proposed Rule Making (NPRM) for
outdoor developed areas. These rules and their associated interpretations have direct bearing on
the consideration of access in Keystone State Park. The minimum requirements found in the
NPRM for outdoor developed areas are based on several principles developed through the
regulatory negotiating process. They include (U.S. Access Board, 2009):
1.
2.
3.
4.
5.
6.

Protect the resource and environment
Preserve the experience
Provide for equality of opportunity
Maximize accessibility
Be reasonable
Address safety
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7. Be clear, simple, and understandable
8. Provide guidance
9. Be enforceable and measurable
10. Be consistent with Americans with Disabilities Act Accessibility Guidelines (as much as
possible)
11. Be based on independent use by persons with disabilities
Trails that currently exist in the recommended properties are all natural surfaces, although
several of the properties have hard surface sidewalks in the developed areas. Any one designated
trail may make use of all or several surface types. If major trail redesign or construction were to
occur, it would be important to ensure compliance with the ADA standards where appropriate.
The NPRM addresses ten provisions that must be considered related to trail accessibility. These
provisions are:
1. Surface – must be firm and stable
2. Clear tread width – minimum of 36 inches
3. Openings in surface – may not permit passage of sphere one-half inch in diameter
4. Protruding object – minimum of 80” of clear headroom above the trail
5. Tread obstacles – cannot exceed a maximum of two inches
6. Passing space – minimum of 60” by 60” at intervals of 1000’ or less
7. Slope – addresses cross slope and running slope
8. Resting intervals – at least 60” in width
9. Edge protection – not necessarily required, but may be provided
10. Signage – information on distance and departure from technical provisions
An example of possible signage for trails as
suggested by the National Center on Accessibility
is shown in Figure 2.13. As of 2010, no specific
signs have been designated for universal
communication related to accessible trails.
However, these signs communicate the concept of
accessibility in outdoor developed recreation
spaces that include trails.
Other considerations related to access for persons
with disabilities include “Braille trail” concepts
that allow persons with visual limitations to enjoy
the features of a trail. This is particularly true if the
trail is interpretive in nature, with signs
communicating information related to natural,
cultural, historic, or other significant topics related
to the park environment.
In an effort to fully disclose the extent of
accessibility within state parks, the Oklahoma
State Park Division developed terms to describe
two levels of access; these terms are used in State
Parks publications: accessible and usable.
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Figure 2.13 – Accessible Trail
Signage

Accessible indicates that the park “substantially complies with the Americans with
Disabilities Act Accessibility Guidelines (ADAAG). The facility is connected with a
barrier-free-route-of-travel from an accessible parking area.”
Usable indicates that the “facility allows significant access. Some individuals with
disabilities may have difficulty and need assistance. Due to topography and the
primitive nature of some sites, parking and connecting routes may not be accessible to
all with disabilities” (OTRD, 2007).
OTRD began development of the properties at Keystone State Park before the passage of the
ADA; thus, many of the established structures do not meet the explicit requirements of the law.
In several locations, OTRD has added accessible restrooms, developed hard surface campsites,
installed walkways, and made other efforts to improve accessibility. However, the number of
designated accessible campsites and parking spaces in several locations are inadequate. In other
settings, the restrooms are not accessible. The existing trails in these properties are not currently
accessible trails, and such modification may not be desirable. The natural terrain varies
considerably and is quite rocky; in addition, the environment includes vulnerable animal species.
Thus, ADAAG-defined accessibility to every area of the park is not practical, nor necessarily
desirable.
Throughout Keystone State Park, it will be necessary to complete a thorough review of
accessibility. New restrooms have been added that comply with ADAAG guidelines from the
doorways inward. However, some of the exterior access to these restrooms may not be in full
compliance due to design of walkways, grade change from parking lots or campsites, and other
factors. In addition and in light of continuous updating, new rule-making, and interpretation of
rules, on-going vigilance related to accessibility is required.
An example of this rule-making and interpretation took effect March 15, 2011 under the
Department of Justice ruling that specified “other power-driven mobility devices” (OPDMD)
that could be used on trails by individuals with mobility limitations. At present, the expectation
is that the operating entity (OTRD) shall “make reasonable modifications in policies, practices,
or procedures to permit the use of other power-driven mobility devices by individuals with
mobility disabilities, unless the public entity can demonstrate that the class of OPDMD cannot be
operated in accordance with legitimate safety requirements that the public entity has adopted
based on actual risks” (American Trails, 2011).
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Figure 2.14 – View of Keystone Lake from within the park
Note private residence in distance
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Chapter 3 – Current Status of the Resource
Recreational Development
Keystone State Park is managed as a principal park in combination with Walnut Creek State
Park. As a result, management and development at Keystone State Park is coordinated through
the park manager who also has responsibility for Walnut Creek State Park. As a result, there is a
sharing of staff, financial, and other resources that makes it difficult to entirely separate between
the properties. However, Keystone State Park is a distinct property developed in a unique
location.
The physical development of Keystone State Park began in the early 1960s upon finalization of
the lease between OTRD and USACE. That lease authorized the management of the area for
“public park and recreational purposes.” The original plan for Keystone Lake was to have this
location developed for intense commercial purposes with separate areas for free access for
camping and picnicking.
As indicated in earlier discussion and supported by the property lease documents in the
appendix, portions of the original lease have been returned to the USACE. The map on the
following page, Figure 3.2, provides an overview of the features of Keystone State Park. Actual
leased property includes 715 acres. The area on this map northeast of the cabins and northwest of
Highway 151 was returned to the USACE. This area adjoins the south abutment for the dam,
included piezometer fields and an overlook area. In addition, property adjoining the Arkansas
River on the south bank included a USACE access road, radio tower, and Whitewater Park: those
properties were also returned to USACE. Finally, a ten acre plot that had been utilized for a
sewage lagoon was returned to USACE upon completion of a replacement sewage lagoon within
the main leased property.
The following presentation and discussion of the recreation development is organized as a
counter-clockwise tour through the park. The visitor enters Keystone State Park from Highway
151, going slightly uphill toward the park proper. The entrance sign and view of the park store
(in the background) are shown in Figure 3.1.

Figure 3.1 – Entrance to Keystone State Park
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Figure 3.2 – Map of Keystone State Park
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Park Office and Store
Upon entry into Keystone State Park, the entry road curves over a ridge providing visual
separation between traffic on Highway 151 and the interior of the park. This entry is wellmaintained with welcoming signage and mowed grasses along the roadsides. The first structure a
visitor will see upon entry into the park is the park office and store (Figure 3.3).

Figure 3.3 – Park office and store at Keystone
State Park
The store and office are supported by about ten parking spaces with reasonable space to
maneuver. This building also serves as the cabin rental location. Additional structures out of easy
public view provide maintenance support and storage.
Keystone State Park is organized by “country” – a reflection of economic development districts
in the state of Oklahoma. This concept of countries has also been utilized in marketing across the
state.

Frontier Country
The intersection immediately north of the store and office turns north/northeast into Frontier
Country. Signs near the intersection inform the visitor that Frontier Country is for cabin guests.
However, the first road encountered within Frontier Country goes sharply uphill toward “Two
Rivers of the Four Winds” community building (Figure 3.4). This road can be closed and secured
at a lockable gate. This meeting hall/community center is designed to provide a panoramic view
of Keystone Lake and also permits a view toward the city of Tulsa. The building includes 2,480
square feet, of which 1,600 square feet is included in the great room. The additional space is for
the kitchen, restrooms, storage, and mechanical services. The community center can
accommodate about 100 people in banquet style seating or 150 guests in classroom seating.

Figure 3.4 – Two Rivers of the Four
Winds community building
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Frontier Country also includes 22 cabins for guest lodging. Among these cabins are 14 one
bedroom units, designed as duplexes. Five cabins are two bedroom units. In addition, there are
three specialty cabins in Keystone State Park. Hilltop Get-away Cottage and Paradise Cottage are
“efficiency” units designed to resemble log cabins, but equipped with large whirlpool tub,
separate shower stall, fireplace, microwave, range, and refrigerator. Gilcrease Cabin is a threebedroom unit that is fully accessible. All the cabins are marketed as being “lake view” although
it is difficult to see Keystone Lake through the foliage during the summer from several of the
cabins.
Figure 3.5 – Cabins at
Keystone State Park
Left: Paradise Cottage
Below: Gilcrease Cabin
Below left: typical duplex
Bottom: view from Paradise
Cottage
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Although the maps prepared by OTRD show a loop road leading one-way from the cabins back
toward the store and park office, that roadway has been closed and gated. During preparation of
the resource management plan, visitors were observed walking and riding bicycles along this
roadway.
Visitors are encouraged by signs and marketing materials to walk the Whispering Hills Trail that
encircles the cabin area. This trail is a 1.4 mile loop, considered to be easy to moderate for most
visitors. The trail meanders along a stream bed for a portion of the route. At several locations the
trail is poorly marked and difficult to identify. Portions of the trail are accessible.

Red Carpet Country
Returning to the main entry road and turning right, a visitor would travel about a quarter mile
before entering Red Carpet Country, the node of Keystone State Park that extends furthest to the
northwest. The entry to Red Carpet Country provides controlled access by a lockable gate. Due
to flooding and winter closing, it is at least seasonally necessary to close this area.
Red Carpet Country serves as a day use area and campground; as a result, it is common to see
mixed use occurring as campers and day users intermingle in a single area. Red Carpet Country
has been developed in two loops, each of which provides road side parking areas. Installation of
picnic tables and grills has occurred on the inside of these loops and along the exterior of the
loops or along the entry road leading into Red Carpet Country.
Whether camping or picnicking, a visitor is intended to park in one of the designated parking
areas and walk to a picnic table or campsite. This does not always occur as designed. If the area
were used as a campground there are 26 campsites, each with a table and grill. Two restrooms
support the area – one on each of the designed loops. A new accessible restroom with showers
has added significantly to the larger of these loops, in support of visitor activity.

Figure 3.6 – Restroom with
showers in Red Carpet
Country
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Table 3.1 – Campground Detail for Red Carpet Country
Campground amenity
Red Carpet Country
Modern campsite (Water, sewer, electricity)
0 sites
Semi-modern campsite (Water, electricity)
0 sites
Unimproved (no utilities)
26 sites (approximate)
15 picnic sites
Pavilion (each with a capacity of 50)
2 (with tables and grills)
Trail
Social trails
Playgroup
1
Boat Ramp
None

Figure 3.7 – Campground amenities
Above: Shelter 5
Left: fire ring at Shelter 5
Below: Shelter 4
Below left: playgroup
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A locked and gated gravel road exits from the second loop in Red Carpet Country. This road
leads to a residential and maintenance area that is properly accessed from Green Country.

Green Country
Green Country is located immediately south of Red Carpet Country and is accessed by returning
to the main entry road and turning at the intersection beyond the lockable gate for the access road
to Red Carpet Country. Green Country is the most commercialized node in Keystone State Park
as the host location for Pier 51 marina and restaurant with associated docks, slips, and full
service marina.
As is the case with Red Carpet Country, day visitors and campers intermingle within Green
Country. While large parking lots are available for day visitors, they often utilize campsites for
picnicking and other activities. As a result, there is potential for conflict between visitors with
differing purposes, motivations, and commitments to the park experience.
Day visitors coming into Green Country are informed of Pier 51 marina and restaurant by signs
leading into KSP. They may also utilize the area for picnicking. The boats, slips, maintenance
yard and service area give a developed, commercial appearance to Green Country. Day visitors
have a circular drive to gain access to and egress from the marina area. As a result, they do not
have to enter the campground, a portion of which is designed on the inside of this circular drive.

Figure 3.8 – Pier 51 marina
Above: restaurant
Left: boat storage
Below: covered docks
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The marina, slips, docks, and restaurant are designed to float on Keystone Lake as the lake level
varies. This change in elevation directly affects the slope on the bridges providing access from
the parking areas to the respective facilities. This change in slope can adversely affect
accessibility to the businesses for persons with disabilities. Lake elevation may affect the boat
ramp located adjacent to Pier 51. This multi-lane ramp is lighted to provide night safety for
boaters although this ramp does not have a courtesy dock.
The campground located in the center of the drive loop is commonly designated as #3, associated
with the corresponding number on the pavilion located in that campground. Thirty campsites are
packed tightly into this camping loop, each of which is served with water, 50-amp electricity,
and sewer. An additional 15 unimproved campsites are located along an outer road to the north
portion of Green Country. A playgroup is centrally located in the campground. Because of the
design, amenities, and openness of the campground, there is an appearance of similarity to a
mobile home park – accentuated by the size of many of the camping units (Figure 3.9).

Figure 3.9 – Green Country campground
Top: RVs in campsites
Middle: RVs in campsites
Bottom: restroom

Table 3.2 – Campground Detail for Green Country
Campground amenity
Green Country
Modern campsite (Water, sewer, electricity)
30 sites
Unimproved (no utilities)
15 sites
Pavilion (capacity of 50)
1 (with electricity, water, tables and grills)
Boat Ramp
1 plus marina access
Playgroup
1
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While not intended for public access (identified by signs), a limited access road leads to a park
residence and maintenance area from the entry drive into Green Country. This residence and
maintenance area is located between Green Country and Red Carpet Country, the same location
accessible via the gated access road from Red Carpet Country.

Figure 3.10 – Residence adjacent to Green Country

Lake Country
Returning to the main entry road, the next intersection to the southeast leads into Lake Country.
As with Red Carpet Country, portions of Lake Country are subject to flooding. Maps available
from OTRD indicate an entry road into Lake Country and a one-way exit road. However, the
one-way exit road has been closed resulting in all traffic entering or leaving Green Country
traveling along the single route.
As with Red Carpet Country and Green Country, day visitors and campers co-mingle in Lake
Country. Day visitors utilize Lake Country because of the boat ramp (despite its lack of a
courtesy dock), picnic facilities, playgroup, trail, and other features. Campers have five different
areas to choose from within Lake Country.
The first of these campground locations is along the hillside, partially shaded and partially in
open grassy area. Twenty campsite spurs offer semi-modern facilities in this location – named
Post Oak. The second campground parallels the roadway between the road and a large parking
lot. Ten modern campsites are situated in a very open area. Across the parking lot to the west, the
third campground offers twelve semi-modern campsites in the same open environment. The
fourth campground is along the western shoreline with 17 unimproved sites, subject to flooding.
Table 3.3 – Campground Detail for Lake Country
Campground amenity
Lake Country
Modern campsite (Water, sewer, electricity)
10 sites (all pull-through)
Semi-modern campsite (Water, electricity)
32 sites (12 preferred)
Unimproved (no utilities)
25 sites
Pavilion (each with a capacity of 50)
2 (with electricity, water, tables and grills)
Trail
Fitness Trail
Boat Ramp
1
Children’s Fishing Pond
1
Two restrooms with showers support this concentrated and developed area. In addition a
playgroup is located along the western side of Lake Country.
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Figure 3.11 – Campsites in Lake
Country

Although visitors on summer weekends and holidays do utilize all of these campgrounds, the
lack of shade, crowding, and lack of privacy limit the quality of the experience for most visitors.
As is apparent in Figure 3.11, the growth of grass into the campsite reveals the lack of summer
use – and lack of desirability – for at least some of these sites.
Lake Country also includes additional amenities for visitors as shown in Figure 3.12. These
include a multi-lane boat ramp with supporting parking lot for vehicles with trailers; a boat
storage facility, and a playgroup. The playgroup is fully accessible with a walkway to the
adjoining comfort station.

Figure 3.12 – Amenities in Lake Country
Top left: multi-lane boat ramp
Above: boat storage
Left: new playgroup
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The boat storage area is located along the former one-way exit road from Lake Country.
Although the area is not intended for access by the general public, it is an incompatible sight for
a park setting and detracts from the aesthetics of the area.
Two other major amenities are also provided in Lake Country. The first is a fitness trail that
loops from the western portion of Lake Country and parallels the valley between Lake Country
and Green Country. This trail is discussed in greater detail in the following section. The second
additional amenity in Lake Country is the children’s fishing pond located close to the main
access road. Direct roadway access to the fishing pond is controlled by a lockable gate, but a trail
leads from the main roadway to the pond (Figure 3.13).

Figure 3.13 – Children’s
Fishing Pond in Lake Country

The Oklahoma Department of Wildlife Conservation works with Keystone State Park to stock
the fishing pond and to provide educational activities for youth. A footpath encircles the pond
with bridges or boardwalks to improve access.

Trails at Keystone State Park
There are three major trails identified within Keystone State Park. Two of these have been
briefly discussed in relationship to the developed nodes within the park. None of these trails
qualify as being accessible. First, the Whispering Hills Trail is a 1.4 mile loop associated with
the cabin area. This trail is rated as easy to moderate, although there are some steep grades
especially along the north portion of the loop trail. As indicated earlier, limited use and lack of
maintenance has made it difficult to discern some of the trail.
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Secondly, the Fitness Trail is located between Lake Country and Green Country. The Fitness
Trail originates near the playgroup in Lake Country and loops to the northwest before returning
to the same parking lot at which it originates. Fitness Trail includes 20 fitness stations along its
1.4 mile length. These stations are designed to allow walkers to actively engage in a range of
exercise while walking the trail. The trail is surfaced with crushed limestone, although the
condition of that surfacing varies considerably along its route. In addition, several bridges are
included in the length of the trail providing for an easy walk along the entire length.

Figure 3.14 – Fitness Trail at Keystone State
Park
Right: Note exercise station on side of trail

A third group of trails are included in marketing for Keystone State Park and identified as the
Keystone Mountain Bicycling/Hiking Trails System. This group of trails is actually located
outside of the boundaries of Keystone State Park and utilizes USACE land returned following
the change in lease in 2010. The trails begin and end at a parking lot east of Keystone State Park.
There are four loop trails totaling 7.15 miles: the Novice Loop of 0.7 mile, the Intermediate Loop
of 1.7 miles, the Advanced Loop of 4 miles, and the Expert Loop of 0.75 mile. These loops wind
through a thickly wooded area, crossing two ridges, several creeks, and traversing boulder fields.
These trails are rated from easy to moderate to challenging based on slope, terrain, and related
factors.

Park Maintenance Facilities
Park maintenance facilities are situated in two primary locations at Keystone State Park. One
location is immediately behind the store and park office, while the second location is near the
residence between Green Country and Red Carpet Country. These out-buildings provide covered
storage for essential equipment and supplies. Their location in the wooded area makes the
buildings less conspicuous for park visitors, although the park is quite small and most facilities
can be seen from the entry road. Additional maintenance storage is located in buildings such as
the Two Rivers of the Four Winds community building. These maintenance buildings are
absolutely necessary for storage and work space for park personnel. Equipment and supplies can
be stored on-site, providing efficiency for operation of the park.
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The storage and maintenance facilities associated with the marina are much more conspicuous
and tend to intrude on the aesthetics of the park. The facilities are concentrated in Green
Country, with additional boat storage in Lake Country.

Additional Visitor Amenities
As indicated in the previous discussion, day visitors and overnight guests intermingle in the
campground and picnic areas associated with Red Carpet Country, Green Country, and Lake
Country. Due in part to signs indicating restriction of traffic to cabin guests, Frontier Country
receives less traffic than the other locations.
Keystone State Park does not have a designated beach. However, visitors commonly swim along
the shore in Red Carpet Country and Lake Country.
One additional amenity provides an important service to overnight campers at Keystone State
Park. Along the main road, just east of the entrance to Lake Country there is a turn-out for access
to a dump station. Signs associated with the sanitary dump station inform the user regarding
water quality and fees for use – if the user is not a camper at Keystone State Park.

Figure 3.15 – Dump
station at Keystone
State Park

Public Access and Entry Aesthetics
Public access for Keystone State Park is a direct and short entry drive from State Highway 151
linking Highway 412/64 on the north of the Arkansas River to Highway 51 on the south of the
river. Therefore, public access and entry aesthetics for Keystone State Park are related to the area
along the highway north and south of the entry drive. At present, Highway 151 is a two lane
asphalt roadway with adequate shoulders to accommodate travel into and out of Keystone State
Park.
Toward the south from the entry into Keystone State Park, Highway 151 extends to a major
intersection with Highway 51. This intersection was improved in 2010 and provides easy driving
access from the east and west. The short section of Highway 151 is well-marked with signs,
paralleled by wooded hillsides. A railroad is noticeable running east and west below the grade of
the roadway.
To the north from the entry into Keystone State Park, Highway 151 crosses Keystone Dam and
then intersects Highway 412/64. This east-west highway carries high volumes of traffic from
Tulsa to points around Keystone Lake and westward.
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Park Visitation
Attendance records have been kept since the opening days of the park. It should be noted that
counting park visitors is an inaccurate process. Technically, every person entering the park is a
park visitor – but not all of those visitors are recreational visitors. At Keystone State Park a
certain percentage of the visitors recorded in the park would include park staff, vendors, and
members of the general public entering the park to utilize a restroom, conduct business at the
marina, or for other purposes. Other aspects of park visitation can be calculated more accurately.
This would include those situations in which there is an exchange of a fee for a specific service.
As a result, the following discussion reports total visitation to Keystone State Park and specific
usage of particular areas within the park.

Recreational Use of Park Facilities
Keystone State Park has received more than a quarter million visitors annually over the past
three years. These numbers have declined from 2008 through 2010 by approximately 30,000
visitors annually. It is possible that there has been some improved accuracy in counting of
visitors, but it is also possible that visitation at Keystone State Park has declined somewhat in
recent years. Counting is based on an algorithm of number of vehicles crossing a traffic counter
and the estimated number of occupants per vehicle.
The highest visitation months for Keystone State Park coincide with the summer months and
visits to the lake. May consistently records the highest number of visits, while December and
January show the lowest visitation numbers. These attendance figures follow the outdoor
recreation patterns established in Oklahoma, reflecting weather, school calendars, and other
factors (Table 3.4).
It is worth noting that in a given month, Keystone State Park has 72 improved campsites
available for rent. The highest rental of improved campsites during 2009 and 2010 occurred in
June 2009 with 1,581 rental nights. That is 73.2% occupancy. The lowest rental of improved
campsites in a given month occurred in December 2009 with 58 rental nights. That is 2.6%
occupancy.
Similarly, Keystone State Park has 66 unimproved campsites available for rent. The highest
rental of unimproved campsites during 2009 and 2010 occurred in May 2009 with 705 rental
nights (35.6% occupancy). The lowest rental of unimproved campsites occurred in December
2009 with 3 rental nights (0.15% occupancy).
Table 3.4 – Camping and Total Visitation
Fiscal year

Day visitors

Campsites
rented –
improved

Campsites
rented –
unimproved

2008

Total Visitation

283,739

2009

170,737

7,775

2,759

284,561

2010

154,057

6,829

2,044

255,800
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Cabin guests are included in overall visitation totals, but are separated for reporting purposes.
Table 3.5 reports the number of cabin nights rented during 2009 and 2010. Cabin rentals peak in
June and July and show a more consistent rental across the year than do campsites.
Table 3.5 – Cabin Guests
Fiscal year

Cabin nights

Potential cabin
nights

Occupancy percent

2009

4,110

7,227

56.9%

2010

3,585

7,227

49.6%

Available or potential cabin nights as reported in Table 3.2 were calculated as the number of
cabins in the park (22) multiplied by 365 days, limited to 90% availability. Cabins require
maintenance, which may take a number of units off-line at various times during the year.

Public Perception of Keystone State Park
At the time of preparation of this resource management plan, the authors reviewed numerous
blogs, websites and marketing sources related to Keystone State Park, which were provided by
private sources. Further, private citizens and visitors to Keystone State Park maintain personal
“blogs” and social networking sites that address their experiences and visits to the park. These
blogs often were associated with activities such as staying in a cabin, camping in one of the
campgrounds, or visiting the marina, but addressed Keystone State Park in some manner.
While some errors in numbers or misperceptions in management are noted in these various sites,
the overall tone regarding Keystone State Park is highly positive for the recreation experience,
and somewhat dissatisfied related to maintenance and personal interactions with individuals
perceived as park staff. This was particularly noticeable related to conditions in the cabins.

User Evaluations of Keystone State Park
The most formal and scientific evaluations for Keystone State Park were generated during the
2003 park visitor survey (Caneday & Jordan, 2003). These evaluations are the result of on-site
interviews with park visitors contacted at various locations throughout the park. The analysis of
the data from these interviews was reported by category of type of visitor: day visitor, camper,
cabin guest, or lodge guest. For Keystone State Park, this was limited to cabin guests, day
visitors, and campers by reason of the accommodations available at the park. This visitor survey
is the most recent thorough analysis of attitudes and opinions represented by visitors to
Oklahoma state parks. Since contacts were made at public locations throughout the park, the
determining factor for classification of the visitors was their respective place of lodging during
the date on which they were contacted.
Ninety-five percent of campers to Keystone State Park tended to be repeat visitors, reporting
eight to nine trips to the park each year. The principal reasons for visiting the park included
hiking or walking, observing wildlife, boating, fishing, and swimming. Campers were dominated
by those using a recreational vehicle or some other motorized accommodation. Motivations for
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visiting Keystone State Park were reported as proximity to home and a desire to be physically
active. For most campers, the visit on which they were contacted was a weekend get-away to the
park. Campers at Keystone State Park tended to be white, non-Hispanic, ranging in age from 26
to 74 years of age with a median of 43 years. These campers traveled an average of 25 miles one
way miles to reach the park. The visit to Keystone State Park was a weekend get-away. Campers
expressed a dislike for the pay showers – relatively new in the park at the time of the survey.
Day visitors to Keystone State Park were also dominated by repeat visitors (93%) who
frequented the park an average of 17 times per year. Their activities reflected those of campers at
the park: swimming, boating, fishing, and picnicking. The motives for visiting as reported by
these day visitors also reflected similarity to campers at Keystone State Park. They reported
being motivated by proximity to the park and traditional visitation patterns. They tended to travel
in groups of two individuals. They tended to be between the ages of 26 and 54 years of age with
a median age of 42. Day visitors at the park were slightly more diverse than campers or cabin
guests, showing a higher number of Native American respondents and those who reported a
Hispanic origin. Day visitors traveled a median of 18 miles on their visit to Keystone State Park.
Day visitors disliked the restrooms, rental fees on shelters, and lack of accessibility within the
park.
Cabin guests were also repeat visitors (90%) averaging eight visits per year. During their visits to
Keystone State Park, cabin guests hiked, biked, and enjoyed boating. Their visit to Keystone was
motivated by tradition and enjoyment of the environment. For the vast majority of cabin guests,
the visit on which they were contacted was a weekend get-away. The median age of cabin guests
was 40 years; they were white, non-Hispanic, and well educated. They traveled a median
distance of 50 miles one way to visit the park.

Park Management
Over the years of operation, the management structure for Keystone State Park has changed at
the direction of leadership within OTRD from Oklahoma City. At various times the property has
been managed as a distinct and separate state park, while at other times Keystone State Park has
been the management office for other state parks around Keystone Lake. At the time of the
preparation of the RMP, Walnut Creek State Park was managed as a “pod” of Keystone State
Park. In addition, study was underway for consideration of Keystone Ancient Forest Preserve as
a component of the Oklahoma State Park system. If added to the system, it would be most
efficient for the Preserve to be managed as a “pod” of Keystone State Park.
Keystone State Park is currently included in the Northeast Region of Oklahoma State Parks. This
intermediate management structure allows park management to work with regional oversight as
an intermediary or in direct contact with the Oklahoma City office. As with all state parks in
Oklahoma, personnel, purchasing, contracting, and all other aspects of operation are governed by
Oklahoma state statutes, policies, and procedures.
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Staffing
The permanent personnel assigned to Keystone State Park have remained stable over the past
three years as shown in Table 3.6. However, seasonal staff numbers have declined in full-timeequivalency over that same period. This decline in seasonal staff adversely affects numerous
highly visible, visitor-sensitive services such as mowing, general park maintenance, cabin guest
services, and other high-visitor services. The reductions are a reflection of tight fiscal policy and
reduced budgets during this time period.
Table 3.6 – Staffing at Keystone State Park
Fiscal year

Permanent salaried
staff

Seasonal staff

Total park staff

2008

13

7

20

2009

13

6

19

2010

13

3

16

There is some sharing of personnel between Keystone State Park and Walnut Creek State Park.
This is particularly evident in those responsibilities at upper-management where common tasks
between the two parks can produce some efficiencies in management.

Revenue and Expenses
Data related to revenue and expense at Keystone State Park was provided by local staff and
augmented with material from the central OTRD office. Table 3.7 reports this revenue and
expense data for the past two years. Prior years showed revenue of $613,465 in fiscal 2007 and
$610,342 in fiscal 2008. Clearly the decline in attendance and the economic conditions have had
an adverse impact on visitation and revenue at Keystone State Park.
Table 3.7 – Expense at Keystone State Park
Fiscal year
2010 Total
Personnel Expense
Operating Expense
2011 Budget
Personnel Expense
Operating Expense

Keystone State Park

Keystone State Park

$381,080
$535,152
$357,620
$514,789

2010
Revenue
Total Expense
2011
Revenue
Total Budget

$594,922
$916,232
Revenue to Jan. 2011
$310,421
$872,409

Through the first six months of fiscal 2011, Keystone State Park had generated $310,421 in
revenues. This would project to slightly higher revenue generation in fiscal 2011 than shown in
fiscal 2010.
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Hazards Analysis – Natural and Operational
Any recreational activity includes the exposure to hazards, and the probability of specific risks
may increase in many outdoor settings. In most current discussions related to hazard and risk,
hazards are defined as conditions or events. Risk is the likelihood of injury resulting from a
given hazard and is typically defined as a probability of adverse effects from those conditions or
events. Everything people do exposes them to hazards. It is how people conduct themselves that
determines the risk. An agency or site risk management plan addresses potential loss from
anticipated hazards.

Natural Hazards
As with all natural areas, Keystone State Park includes a number of hazards. Some of those
hazards are natural and related to such things as topography, flora, and fauna. Some of the
hazards are structural or related to design; other hazards are operational in nature.
Natural hazards in Keystone State Park include steep terrain along the lake side, flora and fauna,
as well as a number of other natural conditions or events. In addition, the development of
facilities encourages visitors to interact with the natural environment, encouraging people to
participate in recreation in an outdoor setting. For example, trails invite visitors to engage the
varied terrain and, while signage exists, distressed and lost hikers are not uncommon. Quite
commonly, the visitor is not informed of the various hazards and is not prepared for the risks
involved in their interactions. Due to the size of Keystone State Park, it is unlikely that an
individual would be “lost” on property, but extremes in temperature and other factors can lead to
stress and distress for individuals in the out-of-doors.
Among the natural hazards present in the park are those associated with weather events. The
National Climatic Data Center reports a variety of such hazards by county over several years.
These hazards include hail, floods, thunderstorms with accompanying wind and lightning,
tornadoes, heavy snow, ice, excessive heat, and drought. Staff members are prepared to notify
park visitors in the event of severe weather, but appropriate shelter is limited. At the present
time, neither signage nor printed visitor materials provide severe weather information to park
visitors.
Other natural hazards are related to life forms in the natural environment. Any time people are
hiking and recreating in an outdoor environment, a chance exists that they will inadvertently
encounter such wildlife; this is the case in Keystone State Park. The park and forest encompasses
an environment suitable for venomous snakes including the copperhead, rattlesnake, and water
moccasin. Park staff reported occasional sightings of venomous snakes, but there are no recent
records of any adverse encounters between people and snakes within the park.
A number of mammals common to the park are subject to rabies. They include raccoons,
opossums, skunks, badgers, and bats. Additional animals include armadillos and the possibility
of bears.
The forest environment in and around Keystone State Park is home to mosquitoes, ticks, and
spiders—all of which may be hazards or present hazards to recreational visitors. The Brown
Recluse spider and the Black Widow are native to Tulsa County. Both spiders have produced
adverse effects for humans in recreational settings (and other environments). In addition, ticks
are known carriers of a number of serious diseases in humans.
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The 2002 Statewide Comprehensive Outdoor Recreation Plan (Caneday, 2002) stated:
An “environmental problem” of increasing occurrence in Oklahoma in recent
years is related to ticks and tick-transmitted diseases. Although there are a number
of tick-transmitted diseases, the most frequent occurrence is shown by Rocky
Mountain spotted fever, Lyme disease, and Tularemia. A number of factors are
related to this increased occurrence of disease including demographics, living
preferences, and recreational behavior. Oklahoma has experienced significant
increases in tick-transmitted diseases over the past decade. While most of these
diseases can be treated, the diseases can also be life threatening. Participants in
outdoor recreation are among those who encounter the ticks and who contract the
tick-transmitted diseases. A concerted, unified effort is necessary to educate the
recreational visitor regarding the results of recreational behaviors.
At the time of the writing of the 2002 SCORP, the author contacted the Centers for Disease
Control (CDC) in Atlanta regarding rumors (at that time) of a mosquito borne virus – West Nile
virus. The CDC assured Caneday that Oklahoma would not experience West Nile virus within
the five-year period covered by the 2002 SCORP (2002-2007). However, by summer 2003,
Oklahoma was experiencing cases of West Nile virus among horses and humans. Often these
resulted from outdoor recreation activity, and that pattern is continuing.
Some plants are also hazardous to some individuals and the risk
varies by degree of exposure and response to that exposure.
Poison ivy is among those potentially hazardous plants at
Keystone State Park. The photograph included in Figure 3.16
documents poison ivy within the campground at Keystone State
Park. This plant was growing on a tree adjacent to the restroom
utilized by most guests in Green Country.

Figure 3.16 – Poison Ivy in Green Country
Note restroom in the background

Another potential natural hazard in a recreation environment is waterborne disease. As stated in
the 2002 Statewide Outdoor Recreation Plan (SCORP) for Oklahoma (Caneday, 2002):
Since 1971, Federal agencies (CDC and EPA) have maintained a collaborative
surveillance system for collecting and reporting data related to occurrences and
causes of waterborne-disease outbreaks (WBDOs). As an environmental hazard,
waterborne diseases have always been present in the United States; however,
outbreaks linked to drinking water have steadily declined since 1989. By contrast,
the number of outbreaks linked to recreation activity has increased (Center for
Disease Control). It is not clear whether this is due to increased outdoor recreation
activity, larger numbers of people involved in outdoor recreation, or greater hazard
present in the water environment. CDC reports for 1995 – 1996 have shown that the
exposure to the disease occurred in lakes in 59% of waterborne-disease outbreaks of
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gastroenteritis associated with recreational water. Equal percentages (27%) of
Cryptosporidium parvum and Escherichia coli as the etiologic agent were reported
during that period.
Keystone State Park has the potential to be a host for waterborne disease through the drinking
water provided on-site. However, the risk is no greater than that found in any other public water
supply. Other sources of waterborne disease include surface waters in Keystone Lake, in the
Children’s Fishing Pond, or in other standing water.

Operational Hazards
Operational hazards include those vulnerabilities to park staff, the park system, or the state of
Oklahoma that exist as a result of management or operation of the resource and application of
policy. Management and operational decisions are made on a daily basis and are affected by
budgets, prioritization within the state park system, staffing patterns, local and state politics, and
other external influences.
At present, emergency fire service and other emergency services are provided by the Keystone
Volunteer Fire Department and may be augmented by emergency units from other communities.
Emergency response time is estimated to be excellent, estimated at twenty minutes. Additional
assistance is provided by the Oklahoma Division of Forestry, especially in those cases of wildfire
in the forest or grasslands. Emergency medical service is available in Sand Springs.
As part of the data collection for the development of this RMP, the researchers conducted several
on-site visits to Keystone State Park. Common issues that could be dangerous for visitors include
accident and injury associated with any water-based recreation, especially boating and associated
activity. Vehicular accidents are also possible – the results of one such event that occurred during
the preparation of the RMP is shown in Figure 3.17. In addition, play structures utilize a variety
of surfacing materials and several areas are showing a good deal of wear. Areas under swings are
deeply eroded, and multiple tripping hazards are found in the immediate vicinity of the
playgroups. A thorough examination of the play structures and the applicable surface materials
for compliance with Consumer Product Safety Commission guidelines for public playgrounds is
warranted at this time.

Figure 3.17 – Downed trees
following vehicular accident
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Further, weather-related events (e.g., ice storms, strong winds) in Oklahoma often result in tree
and limb damage throughout the park. The locations in which downed trees and limbs have
immediate impact on visitors include the camping areas, trails, and day use areas. Currently,
Keystone State Park does not have a formal limb management or tree replacement program; this
is common throughout the state park system. Park staff members attend to downed trees and
limbs as they discover them and/or are notified of the hazard.

Law Enforcement
The CLEET certified rangers and reserve-CLEET certified rangers are responsible for primary
activity related to law enforcement within the boundaries of the park. At present under the
staffing and management provided, there is one CLEET certified ranger available for Keystone
State Park (see Table 3.8). It is common for law enforcement units to have mutual aid
agreements with other law enforcement agencies. As a result, enforcement of applicable laws at
Keystone State Park relies on the support and cooperation of the Tulsa County sheriff.
Table 3.8 – Ranger Staff at Keystone State Park
Fiscal year

CLEET Certified

Reserve CLEET

Total ranger staff

2007
2008
2009
2010

1
1
1
1

1
1

1
2
2
1

Citation records for Keystone State Park are reported in Table 3.9. Patterns of behavior among
visitors have been shown to be similar to those in other parks. Keystone State Park has
experienced methamphetamine laboratories in cabins, requiring significant cleanup of biohazards. Common citations at Keystone State Park include alcohol and drug-related situations,
domestic disagreement, vehicular or driving problems, conflict involving dogs, and some
property incidents.
Table 3.9 – Citation and Incident Reports at Keystone State Park
Calendar year

Incident reports

Citations issued

Combined total

2007
2008
2009
2010

46
82
78
56

28
218
74
38

74
296
152
94

Policy-Related Exposures
Some aspects of management of hazard risk are incorporated into law enforcement. Park rangers
are the law enforcement personnel for the Oklahoma Tourism and Recreation Department,
although they frequently have cooperative (mutual aid) agreements with county sheriffs and the
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Oklahoma Highway Patrol. Law enforcement authority for Oklahoma State Park Rangers is
authorized by state statute as follows (Title 74 § 1811.2, 1991):
Park rangers, when commissioned, shall have all the powers of peace officers except
the serving or execution of civil process, and shall have in all parts of the state the
same powers with respect to criminal matters and enforcement of the laws relating
thereto as sheriffs, highway patrolmen [sic] and police officers in their respective
jurisdictions and shall possess all immunities and matters of defense now available or
hereafter made available to sheriffs, highway patrolmen, and police officers in any
suit brought against them in consequence of acts done in the course of their
employment, provided, however, they shall comply with the provisions of Section
3311 of Title 70 of the Oklahoma Statutes.
In parks with CLEET certified or reserve certified personnel, written logs are maintained by park
staff to document incidents. In addition to the regular log, staff members complete incident
reports when notified of property damage or personal injury to visitors or staff. While the
incident reporting form requires information regarding personal injury or property damage, the
process does not appear to require follow-up with the reporting party.
In terms of wildlife, while a formal management plan does not exist, staff operates under an
agreed-upon plan approved by the Oklahoma Division of Wildlife Conservation (ODWC). As an
important natural resource in the park, the vulnerable and endangered species in the area lack a
management plan other than classification by ODWC.
Perhaps one of the most essential operational hazards related to the public is the concern that cell
phones and radios have limited to sporadic service in rural areas, and possibly within the park.
During the preparation of the RMP, research staff members were able to acquire and maintain
cell phone signals throughout Keystone State Park. Thus, in case of injury, illness, fire, or other
emergency, park visitors with personal cell phones should be able to contact necessary
emergency services.

Waste Management
The relatively small and concentrated area of development at Keystone State Park allows for a
focused effort related to waste management. There are two primary concerns related to waste
management within the park: solid waste and liquid waste.
Solid waste is transported off-site under external contract with professional waste management.
Dumpsters have been located at strategic points within the park. Visitors are expected to dispose
of waste properly in these dumpsters.
Liquid waste is managed on-site through a newly developed lagoon system. Lift stations are
strategically located to transfer effluent to the lagoon on property.
Park management did not express any concerns or problems with waste management at Keystone
State Park. As with any area that is utilized by the public, some trash and litter is present within
the park. This solid waste presents a visual detraction, but presents limited problems other than
clean-up of the area.
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Chapter 4 – Alternatives and Preferred Plans
Overview and Summary
In this Resource Management Plan, background is provided related to Keystone State Park.
When analyzed, this information raises several issues for consideration. These issues are
presented in the following discussion with alternatives for management to consider. In each case,
based on the available information a preferred alternative is identified.

Issues and Alternatives
Issue Statement 1: Qualification and branding as a state park
The initial issue for consideration related to Keystone State Park is its qualification for
continuance with designation as a state park. Keystone State Park offers an environment similar
to that available at many other locations that are not state parks.
What is a state park? Jordan and Caneday addressed this question in an earlier report for OTRD
as a part of the state park visitor study in 2003 (Caneday and Jordan). As stated in that report –
The research team believes that the term “state park” should mean something
specific. The term, “state park,” should identify a property distinctively through
management practices, quality of experience and appearance to the public. The
research team believes that visitors to Oklahoma “state parks” should know
immediately that they are in a State Park because of the distinctive “branding”
apparent to the visitor and deliberately intended by management. The research
team believes that the Oklahoma Tourism and Recreation Department must
jealously guard the use of the term “state park” in much the same manner as
companies protect symbols of intellectual property.
An example of resource qualifications for specific classifications can best be demonstrated
through the National Park Service. For a property to be classified as a National Park there must
be (1) evidence of national significance for a natural, cultural, or recreational resource;
(2) management of the property must be feasible; and (3) the property must be suitable within the
mission, purpose, and system of the National Park Service.
By contrast, other classifications of National Park Service properties include National
Monuments, National Recreation Areas, and National Preserves. National monuments must be
significant natural, cultural, or recreational resources, but may be managed by entities other than
the National Park Service. National preserves are limited to significant environmental resources
and may vary in ownership and management of the resource. National recreation areas, including
Chickasaw National Recreation Area in south-central Oklahoma, are managed for more intensive
recreation in outdoor settings.
OTRD policy related to acquisition of property uses some of this language, thereby establishing
a general pattern of resource qualification. These criteria include (1) state-wide significance for
natural beauty, uniqueness, or other recreational and resource preservation purposes; and (2) sites
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which will improve the overall availability of public recreation facilities to the recreating public
while possessing resource significance (Oklahoma Tourism and Recreation Commission, 1988).
In addition, branding and classification of properties within the Department has varied over the
years. Minutes of the Oklahoma Planning and Resource Board (a precursor to the Oklahoma
Tourism and Recreation Commission) from September 18, 1953 record the passing of a motion
defining state parks, state recreation areas, state memorials, and state monuments. That variation
in descriptive classification was changed by legislation during the 1980s.
Applying the national concepts to state parks in Oklahoma and utilizing the earlier definitions in
Oklahoma, it could be concluded that a state park must (1) have a significant statewide natural,
cultural, or recreation resource; (2) be feasible to manage by the agency, and (3) be suitable
within the mission, purpose, and statewide system of state parks. If this set of qualifications is
applied to Keystone State Park, it could be concluded that:
1. Keystone State Park offers a recreation experience and includes natural, cultural, or
recreation resources that may be found on several of the large, artificial lakes in
Oklahoma. The property does not have characteristics that provide a recreation
experience defined as having statewide significance. However, Keystone State Park is
significant because of (a) proximity to the Tulsa metropolitan population offering ease of
access to a desirable recreation setting, (b) the variety of lodging opportunities (e.g.,
cabins and campground) in a state property near the Tulsa metropolitan area, and (c) a
fifty year tradition in the lives of many visitors.
2. Keystone State Park is feasible to manage within the agency. Under the present “pod”
structure, management of state parks on Keystone Lake has achieved some efficiency.
That management relies upon Keystone State Park as the principal property because of its
locations, its amenities, and its tradition of service.
3. The property fits within the mission of Oklahoma State Parks. Inclusion of Keystone
State Park as the “keystone” in management of properties around Keystone Lake is
essential for provision of state-operated outdoor recreation on this major lake serving an
established population base.
As a result, the research team recognizes the value of Keystone State Park as a state resource
because of the recreational access and proximity to a major population base. Keystone State Park
may need to expand its outward perspective, increasing linkages to that population base. While
Keystone State Park has a dedicated and loyal visitor base, demonstrated by high percentages of
repeat business, the next generation of park visitors will seek additional recreation experiences.
This will demand connections and linkages that reach out to the potential visitor rather than
waiting for the visitor to come to the property.
Alternatives
A. Transfer the property and management back to the USACE;
B. No change – continue management as it is.
Preferred alternative:
Alternative C: No change – continue management as it is.
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Issue Statement 2: Capacity, mission, and significance of Keystone State
Park
Every property has a capacity for use. In park management, capacity has been defined as a
function of resource characteristics, type and amount of use, and management goals. Every
property in the Oklahoma State Park system has a purpose and significance within the system.
The purpose of Keystone State Park has been determined to be provision of “a green and ecocertified park” and to make the natural, cultural, scenic, historic and environmentally-based
recreational resources “forever available for the education and enjoyment of all people.” If this is
to be achieved, the property, its capacity, current development, and program delivery must be
reviewed.
At present, Keystone State Park is not distinguished from other state parks in the system. The
message of being “green and eco-certified” has not been well communicated to the visitors and it
has not changed their behavior. The operation of Pier 51 Marina appears to be counter to that
green and eco-friendly position. This is particularly evident in two locations associated with the
marina: (1) the service areas with associated mechanical activity, petroleum products, and
discarded materials, and (2) the refueling area with associated petroleum products. Further, the
storage facility associated with Pier 51 Marina, located in Lake Country, detracts from the
desired aesthetic of a park environment due to discarded oil cans, gas cans, and other
environmentally sensitive materials in a park environment. Little within the park, its
management, its programs, or its communication educates visitors about the resources in the
park, an eco-friendly lifestyle, or the surrounding area.
Capacity may also be a perception in the mind and experience of the visitor. At present,
Keystone State Park is managed in such a way that day visitors and overnight visitors
intermingle within the same area. This is discussed further in Issue Statement 7. Varying values
and motivations for visiting Keystone State Park among these diverse visitors may lead to
conflict; this then reduces carrying capacity of the park and undermines the mission for
enjoyment by all.
As shown in current attendance figures from multiple years, the campgrounds at Keystone State
Park are occupied about 58% of the time, while occupancy of the cabins has declined somewhat
to 49%. Further development of campsites, lodging accommodations, day use areas, or other
visitor amenities are likely to adversely impact the experiences of those visitors who most enjoy
the features of Keystone State Park and its surrounding environment.
Certain campsites – especially in Lake Country – present the management strategy of revenue
generation without consideration for the experience of the visitor. Marina operations in green
Country and storage facilities in Lake Country belie the emphasis on “green and eco-certified”
management.
Alternatives
A. Further develop additional camping facilities and overnight lodging at Keystone State
Park;
B. Review current development in light of the purpose and significance statements for
Keystone State Park;
C. No change – continue management as it is.
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Preferred alternative:
Alternative B: Review current development in light of the purpose and significance
statements for Keystone State Park.

Issue Statement 3: Staffing and personnel for the future
Efficiencies in operation are necessitated by budgetary conditions and demanded by good
management practices. Keystone State Park has operated with 13 permanent staff members and a
declining number of seasonal staff during the past three years. Looking to the future, it is likely
that funding will continue to be limited and assigned staff patterns will not change significantly.
As a result, efficient and effective management will demand attention to the staffing pattern and
personnel assigned to Keystone State Park.
The location and prominence of Keystone State Park would allow for interpretive opportunities
related to the unique features of the cross timbers environment; the development of wetlands; the
role of springs, creeks, and human modified environments; the night sky; the history of the
geographic area, patterns of life, and interactions of contrasting cultures on the plains. This is
particularly true if Keystone Ancient Forest Preserve is added to the properties managed through
Keystone State Park.
The key to communication of the mission, significance, and experience possible at Keystone
State Park is in interpretive services. Interpretation is commonly defined as “an educational
activity designed to reveal meaning through the use of firsthand experience and original objects”
in appropriate settings. It involves storytelling and education through verbal/auditory,
kinesthetic/tactile, and visual means. During the visitor assessment of Oklahoma State Parks
(Caneday & Jordan, 2003), visitors indicated a desire to learn about how to properly utilize a
state park—this is part of the educational activity that occurs through interpretation. It is also the
means to communicate the green policies and practices encouraged at the park and to influence
the behavior of visitors.
In addition to interpreting the natural and cultural history onsite, interpretive programming
includes community outreach through off-site, off-season activities. In particular, off-site, offseason interpretive programs offered in surrounding schools provide the opportunity to build
interest in and a commitment to the park and its environment, while properly educating the park
visitor of the future.
Properly qualified interpreters could be achieved through utilization of collegiate interns.
Properly qualified interns could be employed for relatively low wage levels in roles such as:
(1) program development, (2) natural and historic interpretation, (3) linkage with Keystone
Ancient Forest Preserve, (4) out-reach, and (5) other necessary duties. Interns would require
supervision and oversight – to be provided by a manager for the multiple properties. Interns
would require housing – which could be available from lodging available at Keystone State Park.
An intern at Keystone State Park could, and should, be shared with staffing needs at Keystone
Ancient Forest Preserve and/or Walnut Creek State Park.
Cooperative education agreements and internships could be arranged for persons in a variety of
disciplines, including (1) recreation, park, and leisure studies; (2) forestry; (3) botany, zoology,
or other natural science; (4) environmental science or environmental education; and (5) other
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disciplines as appropriate. OTRD and Oklahoma State Parks would benefit greatly from such
agreements, as would participants in the internship experience and visitors to the properties.
If such an educational and interpretive tradition can be established, at some point in the future it
may be necessary to employ a qualified professional interpreter to serve as a site supervisor for
the interns. However, that point is yet future.
Alternatives
A. Develop and sustain agreements for qualified internships focused on interpretation and
education;
B. No change – continue management as it is.
Preferred alternative:
Alternative A: Develop and sustain agreements for qualified internships focused on
interpretation and education.

Issue Statement 4: OPDMD on park trails
Rule-making and interpretation of guidelines related to accessibility of trails in outdoor
recreation settings took effect March 15, 2011 under the Department of Justice ruling that
identified “other power-driven mobility devices” (OPDMD) that could be used on trails by
individuals with mobility limitations. At present, the expectation is that the operating entity shall
“make reasonable modifications in policies, practices, or procedures to permit the use of other
power-driven mobility devices by individuals with mobility disabilities, unless the public entity
can demonstrate that the class of OPDMD cannot be operated in accordance with legitimate
safety requirements that the public entity has adopted based on actual risks” (American Trails,
2011).
Policies related to operation of power-driven mobility devices in Keystone State Park will have
to be developed. Motorized maintenance vehicles have been utilized within the park and are
utilized on the trails. It is likely that these policies will have to address such OPDMD as
motorized wheelchairs, golf carts (both electric and gas), Segways, and other personal motorized
mobility devices.
These policies should have uniformity throughout the Oklahoma State Park system unless
specific local conditions provide a basis for variation from the standard policy.
Alternatives
A. Develop a statewide policy to address OPDMD, with specific application and possible
variance for individual parks;
B. No change – continue management as it is.
Preferred alternative:
Alternative A: Develop a statewide policy to address OPDMD, with specific application and
possible variance for individual parks.
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Issue Statement 5: Green practices related to energy and conservation
Within the past few years Americans have begun to take conservation practices seriously. On
behalf of citizens and as a representative of the park and recreation profession – a field with a
strong connection to the environment – Oklahoma State Parks has initiated several practices that
are intended to conserve energy and other resources. This has been initiated with energy efficient
lighting in restrooms and park structures, and needs to be expanded to other management
practices.
This initiative is particularly true at Keystone State Park as expressed in the purpose and
significance statements and reflected in management intention. It is the purpose of Keystone
State Park to be a “green” and eco-certified park!
Documentation related to that eco-certification from TravelOk.com states: “Keystone State Park
is committed to the responsibility of protecting the environment for our employees, our guests,
and our communities. By implementing a wide range of environmental solutions, we intend to
increase our efforts every year to conserve and protect natural resources. We will continually
expand our awareness and action among our employees and will respond to the environmental
interest of our guests.”
Among the many possible areas that would benefit from conservation practices are: (1) park
policies related to mowing, maintenance, debris removal, and waste disposal; (2) design of
facilities and experience provided to the visitor; and (3) and learning opportunities for visitors to
ultimately change their behaviors beyond the park boundaries. Recycling opportunities for the
entire operation and its guests have been implemented.
Since Keystone State Park is identified as a green and eco-certified park, management should
seek consistency in policy and practice related to environmentally sensitive behaviors in the
parks around Keystone Lake. Consistency in policy and practice among parks in close proximity
is an important message for visitors.
Alternatives
A. Strengthen the emphasis on green and eco-friendly management at Keystone State Park
and extend those practices to state park properties around Keystone Lake;
B. Reduce the emphasis on green and eco-friendly management at Keystone State Park;
C. No change – continue management as it is.
Preferred alternative:
Alternative A: Strengthen the emphasis on green and eco-friendly management at Keystone
State Park and extend those practices to state park properties around Keystone Lake.

Issue Statement 6: Linkage to urban population
The future of Keystone State Park is dynamically linked to the population in the Tulsa
metropolitan area, just as the present and recent past has been. While park visitors from more
distant locations will continue to visitor Keystone State Park, the dominant group of campers and
day visitors will continue to travel 25 miles or less one-way to visit the park. Cabin guests may
be attracted from more distant locations, but are a small segment of total park visitation.
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As a result, Keystone State Park must increase its external vision. Park management must think
in terms of connection to the surrounding population and develop facilities, traffic patterns,
programs, and services that will increase that linkage.
Among these programs and services are those suggested in Issue Statement 3 related to
interpretive services. On-site interpretation and off-site/off-season interpretation offer the
promise of developing the next generation of park visitors. During the preparation of the RMP,
research staff observed teenagers driving into the park, gathering at one of the pavilions, and
playing electronic games on their cell phones. When asked about their visit, these teenagers
indicated that (1) the visit to the park was their outdoor recreation; (2) the visit was spontaneous,
being communicated on social networks; and (3) the park was a “safe” place to go. With the
recent discussions of Richard Louv’s Last Child in the Woods and concern for the next
generation and their outdoor activity, park management must be creative in building linkages to
this population and opportunities for such activity.
Park facilities are addressed in Issue Statement 7, but may include re-thinking of boat ramp
policies, development of courtesy docks, and planning for a different mix of day use visitation
and camping. The urban population is likely to seek opportunities to visit Keystone State Park on
frequent occasions, spontaneously, and during the shoulder seasons. Park facilities need to be
welcoming for those visitors.
Traffic patterns must also be considered. Currently a visitor will typically drive to Keystone
State Park. That practice could and should change for several reasons: (1) the price of gasoline
adversely affects recreation choices; (2) there is a likelihood of an increase in short trips and a
decrease in longer travel, increasing the expectation of the urban population to visit Keystone
State Park; (3) Keystone State Park has emphasized a green and eco-friendly purpose and should
encourage alternative means of transportation; and (4) there is an increasing use pattern for
bicycles and other power-driven mobility devices (OPDMD). One or more trails linking
Keystone State Park to the population base must be considered. This could include linkage to the
existing trail extending from Tulsa to Sand Springs. It could include trail development adjacent
to the railroad line south of the park. It could include trail development adjacent to Highway 51
on the south side of the Arkansas River.
For trails to truly be effective there must be activities, attractions, facilities, or experiences that
will draw the visitor to use the trail for access to the park. Activities may include developed
programs and events. Attractions could include unique playgroups, a nature center, or specialized
programs. Facilities could include properly developed picnic grounds that would be desirable
and worth the trip along the trail.
Alternatives
A. Strengthen the emphasis on linkages to the population of the Tulsa metropolitan area
including consideration of facilities, traffic patterns, programs, and services that will
increase that linkage;
B. Strengthen the emphasis on linkages to a broader population base traveling greater
distances and in traditional transportation patterns;
C. No change – continue management as it is.
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Preferred alternative:
Alternative A: Strengthen the emphasis on linkages to the population of the Tulsa
metropolitan area including consideration of facilities, traffic patterns, programs, and
services that will increase that linkage.

Issue Statement 7: Management and accommodation of varying types of
visitors
As indicated in the RMP and addressed in Issue Statement 2, day use is different from overnight
use and the two distinct clientele groups are not always compatible. In general, day visitors are
more tolerant of the presence of campers than campers are of day visitors. That may be partially
the result of the greater investment in equipment among campers than is common among day
visitors, but it is also linked to a sense of territoriality. Campers have a sense of ownership
related to “their” campsite.
At Keystone State Park, day visitors and overnight visitors have been incorporated into similar
settings without distinction. This is particularly true in Red Carpet Country between campers in
unimproved sites, which are also used for picnics; in Green Country between campers in the
improved campgrounds and day users near the marina; and in Lake Country between campers in
the improved campgrounds and day users at the boat ramp, playgroup, or picnic areas.
Day visitors should be provided with appropriate amenities to enhance their safety and the
recreational aspects of their visits. This would include new and accessible restroom facilities,
without showers. In addition, day visitors need picnic tables and shelters, supported by adequate
and appropriately placed parking. If Lake Country were redesigned to reduce camping and
increase day use, additional shade trees would be needed.
Possibly the easiest corrective action would be to designate Red Carpet Country for day use only.
Other areas at Keystone State Park include unimproved campsites and would thus keep this
camping option available. A second possibility is limiting camping in Lake Country to those 20
sites in Post Oak. The open, unshaded, and flood prone area west of that location and the area
surrounding Pavilion #2 could be designated for day use only. It would require some
modification to provide proper amenities as an attractive day use area.
It will be almost impossible to separate mixed use in Green Country due to the present design of
the campgrounds and the location of the marina. However, Green Country could be closed to all
picnicking.
If separation of mixed uses is considered, it will be essential that policies be clarified and signage
developed and posted. There will be some resistance to change as traditional uses have been
established. However, over time, the experience of a park visit to Keystone State Park will be
better for all users.
Alternatives
A. Design and develop specific zones within Keystone State Park to separate distinct user
groups and to provide appropriate amenities to each use group within these zones;
B. No change – continue management as it is.
Preferred alternatives:
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Alternative A: Design and develop specific zones within Keystone State Park to separate
distinct user groups and to provide appropriate amenities to each use group within these
zones.

Recommendations beyond the Issues
Recommendation 1: Boat ramp policies
During preparation of the RMP, it became apparent that policies related to the boat ramp in Lake
Country must be reviewed. On summer weekends and holidays, and occasionally at other times,
the line to the boat ramp was extremely long. The parking lot was over-crowded and irritation
among visitors was quite evident.
There are several probable causes for this situation. First, the no-wake zone in Lake Country
extending from that boat ramp forces boaters into Green Country. Secondly, the lack of courtesy
docks at both locations results in inordinately long times for an individual boat to be launched
and equipment and people to be transferred from vehicles to the boats. Third, the boaters are
being displaced from USACE areas since the Corps of Engineers charge for launching at their
sites and people are looking for the inexpensive location to gain access to Keystone Lake.
It is recommended that courtesy docks be installed at the ramps in Green Country and Lake
Country. This will speed up the loading and unloading process. It will also increase safety. There
is possible funding assistance through ODWC since many of the boaters are also anglers.
The no-wake zone in Green Country is a safety consideration and also important for the marina.
It is recommended that this policy remain in effect.
The initiation of a fee policy would be another option to consider, mirroring USACE policies.
There are few other access locations that could be developed for boat ramps in this area of the
lake.

Recommendation 2: Truth in marketing
Marketing materials prepared and publicized by OTRD indicate that cabin guests will all have a
view of Keystone Lake. Personal blogs and commentary from visitors frequently expressed
disappointment that, in fact, the lake was not visible from the cabin. In some cases it would take
considerable effort and a lengthy walk to get a lake view. It is possible that a lake view is
available during the winter when foliage is minimal.
Marketing materials should be corrected to accurately present the recreation experience that is
available onsite.

Recommendation 3: Use of the term “handicapped”
The term “handicapped” occurs in park brochures, marketing materials, and signage at Keystone
State Park – and across the state park system. The term “handicapped” has connotations that are
undesirable among informed citizens. With an increasing percentage of the population dealing
with one or more disabling conditions, many of which are not “handicaps”, Oklahoma State
Parks has been moving to a more positive terminology and has been very proactive in improving
accessibility to playgroups, trails, and buildings. Where possible, facilities, including parking
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spots, should be designated as “accessible” if the concern is mobility. Other specific language
should be utilized to assist the park visitor in understanding what, if any, accommodation has
been provided. All new signs are now showing the International Symbol of Accessibility with
designation as “reserved parking.”
Oklahoma State Parks should continue with the significant effort to replace outdated signage and
materials.
It must be noted that state and federal agencies responsible for guidelines and services for
persons with special needs are also struggling with this terminology. The Access Board provides
guidelines that continue to use the term “handicapped” when associated with parking spaces.
However, an effort should be implemented to move toward more positive terminology.
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Appendix A – Documents related to Property
1.
2.
3.
4.

1957 Keystone Reservoir Master Plan
1960 General Information on Development and Management
1964 Lease for public park and recreational purposes
2010 lease modification (reduction)
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