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Mission Statements 
 
The mission of the Department of the Interior is to protect and provide access to our Nation’s 
natural and cultural heritage and honor our trust responsibilities to Indian tribes and our 
commitments to island communities. 
 

 
 
The mission of the Bureau of Reclamation is to manage, develop, and protect water and related 
resources in an environmentally and economically sound manner in the interest of the American 
public. 
 

 
 
The mission of the Oklahoma Tourism and Recreation Department is to advance the exceptional 
quality of life in Oklahoma by preserving, maintaining, and promoting our natural assets and 
cultural amenities. 
 

 
 
This Resource Management Plan was prepared by faculty members and graduate students at 
Oklahoma State University under contract with the Oklahoma Tourism and Recreation 
Department in agreement with the Oklahoma City Field Office of the Bureau of Reclamation. 
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Preface 
 

Oklahoma has few urban Federal lakes and only one urban state park.  Both factors are present at 
Lake Thunderbird making this project a unique recreational location in the state.  As a result, this 
Resource Management Plan (RMP) is of great importance with potential impacts on large 
numbers of users and the unique resources at Lake Thunderbird. 

As is explained in the text of this plan, Oklahoma State University (OSU) contracted with the 
Oklahoma Tourism and Recreation Department (OTRD) to complete the Resource Management 
Plan following principal work of the planning group by OTRD and Reclamation.  Normally, the 
authors of a Resource Management Plan would be involved from the beginning of the process 
for development of such a plan.  Since this was not the case for this RMP, open communication 
between Reclamation, OTRD, and OSU was essential for completion of the plan.  The RMP 
process has benefited from this communication between management and the public members of 
the Planning Work Group. 

 
 
 
Lowell Caneday, Ph.D. 
Deb Jordan, Re.D. 
Diana Hinson, M.S. 
Tee Jay San Diego 
Kaowen (Grace) Chang 
 
Oklahoma State University 
Stillwater, OK 74078 
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Abbreviations and Acronyms 
 
ADA ................................................................................... Americans with Disabilities Act 
AF ............................................................................................................................acre-feet 
cfs ........................................................................................................ Cubic feet per second 
COMCD .................................................... Central Oklahoma Master Conservancy District 
CLEET ............................................ Council on Law Enforcement Education and Training 
DEQ .......................................................................... Department of Environmental Quality 
EA .............................................................................................. Environmental Assessment 
EIS..................................................................................... Environmental Impact Statement 
EPA ................................................................................. Environmental Protection Agency 
F ........................................................................................................................... Fahrenheit 
kPa........................................................................................................................ Kilopascal 
LTEF .................................................................... Lake Thunderbird Education Foundation 
NEPA ............................................................................ National Environmental Policy Act 
NRCS .................................................................... Natural Resources Conservation Service 
NTU .......................................................................................Nephelometric Turbidity Unit 
ODWC  .................................................... Oklahoma Department of Wildlife Conservation 
OHP............................................................................................. Oklahoma Highway Patrol 
OSU............................................................................................ Oklahoma State University 
OTRD ........................................................ Oklahoma Tourism and Recreation Department 
OWRB............................................................................ Oklahoma Water Resources Board 
P.L. ...................................................................................................................... Public Law 
PWG ................................................................................................... Planning Work Group 
Reclamation ..................................................................................... Bureau of Reclamation 
RMP .......................................................................................... Resource Management Plan 
TMDL ...................................................................................... Total Maximum Daily Load 
TSC .............................................................................................. Thunderbird Sailing Club 
USACE .................................................................. United States Army Corps of Engineers 
USDA ................................................................... United States Department of Agriculture 
USGS ................................................................................ United States Geological Survey 
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Chapter 1 – Introduction 

Resource Management Plans 
The Bureau of Reclamation (Reclamation) has resource management responsibilities which are 
similar to other Federal agencies that have jurisdiction over Federal land and water resources.  
Reclamation Resource Management Plans (RMPs) describe management activities that seek to 
balance the use of water and land resources at Federal water projects.  As a guiding plan, the 
RMP seeks to implement long-term actions that minimize adverse impacts to project resources 
while providing the benefits for which the project was authorized by Congress..  

Purpose and Scope of Resource Management Plans 
The overall purpose and scope of Reclamation RMP’s is to incorporate into one document all 
pertinent information that is relevant to making future resource management decisions.  This 
information usually includes the history of the project, existing resources conditions, and current 
baseline resource management.  The Resource Management Planning process usually includes 
the following steps: 

• Identification of issues, concerns, problems, opportunities, and constraints  

• Inventory data and information collection 

• Formulation of alternatives 

• Evaluation of alternatives 

• Selection of preferred alternative(s) 

• Implementation plan for the preferred alternative(s) 

Purpose and Scope of the Lake Thunderbird/Norman Project RMP 
In recent years, Reclamation RMP’s have varied in purpose and scope.  Some RMP’s focused on 
day-to-day operational responsibilities; some plans focused on development plans over a 5-year 
or 10-year period; and some plans focused on the evaluation of resource management concerns 
such as carrying capacity, competing and conflicting resource uses.  However, a decision was 
made at the beginning of the Norman Project RMP planning process to limit the purpose and 
scope to resource management issues, concerns, and opportunities that would be identified 
during the public involvement process for this RMP.  This public involvement process included 
input from three primary sources: 

 

 1.  Input received from public agencies – Federal, state, and local 

 2.  Input received from the general public at public meetings and from written submittals 

 3.  Input received from the Planning Work Group after it was created. 
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The Planning Work Group evaluated and used all of the information received from these three 
sources to create this Lake Thunderbird/Norman Project RMP. 

 

Overview of Public Involvement 
The purposes of public involvement are to inform the public and solicit public response 
regarding their needs, concerns, proposed solutions, 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 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 the creation of an effective RMP..  Appendix A of this document provides the 
detail of the public involvement plan for the Lake Thunderbird/Norman Project RMP. 

Public meetings occurred to gather input from citizens to identify issues and concerns regarding 
Lake Thunderbird.  OTRD and Reclamation sent newsletters to announce intent and request 
information from the public.  A Planning Work Group (PWG) was formed from interested 
citizens and several public meetings were held over eighteen months from February 2005 
through spring 2006.  Several agencies were involved in working with the PWG including the 
Association of Central Oklahoma Governments, City of Norman, Cleveland County Department 
of Environmental Quality, Department of Public Safety, Central Oklahoma Master Conservancy 
District, Natural Resource Conservation Service, Norman Police Department, Oklahoma 
Biological Survey, Oklahoma Conservation Commission, Oklahoma Department of Agriculture, 
Oklahoma Department of Transportation, Oklahoma Department of Wildlife Conservation, 
Oklahoma Indian Affairs Commission, Oklahoma State Historic Preservation Office, Oklahoma 
State Office of Handicapped Concerns, and Oklahoma Water Resources Board. 

Information regarding the different aspects and phases of the RMP was published in a series of 
newsletters distributed to the public.  Initial contact with the public was a newsletter discussing 
the purpose of the RMP and asking for public input in fall 2004.  The next newsletter was 
distributed in spring 2005; it identified issues and announced the Planned Work Group (PWG) 
and agencies set to advise the PWG.  The final newsletter was issued in spring 2006, which 
presented the design of the RMP, identified use and management issues, and outlined the issue 
statements. 
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Chapter 2 – Project Description 

Location and Setting 
The Norman Project is located in central Oklahoma at the confluence of Hog Creek and Little 
River.  Norman Dam, is located in the Arkansas River Basin on the Little River at mile 96.2,  
latitude 35o13’15”, longitude 97o13’15” in Section 29, Township 9 North, Range 1 East in east 
central Cleveland County approximately 13 miles east of Norman. 

 
Figure 1: Map of the Norman Project Area 
 

Lake Thunderbird is a 6,070 acre lake with 86 miles of shoreline that was built by Reclamation 
in the early 1960’s.  The lake is formed by Norman Dam which is a rolled, earth-fill structure 
rising 101 feet above the streambed with a total structural height of 144 feet.  The dam is 7,263 
feet long at an elevation of 1,071 feet above mean sea level.   
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The area/capacity data for the three operational pools at Lake Thunderbird is as follows: 

 

POOL ELEVATION 

(mean sea level) 

AREA 

 (surface 
acres) 

POOL 
CAPACITY 

 (acre-feet) 

TOTAL 
RESERVOIR 
CAPACITY 
(acre-feet) 

Conservation 1039.0 6,070 119,565 119,565 

Flood Control 1049.4 8,788   76,648 196,213 

Surcharge 1064.7 13,829 171,213 367,426 

  

The reservoir has two pumping plants and underground water pipelines which provide municipal 
and industrial water to the cities of Norman, Midwest City, and Del City.  

Lake Thunderbird State Park is the only lake-based state park in Oklahoma that lies completely 
within a city’s boundary (Norman).  The park is bounded by State Highway 9 to the southeast, 
156th Street on the eastern side, 149th Street to the north, 108th Street to the northwest, Alameda 
Drive also on the northwestern side, and 84th Avenue on the western side.  At Conservation Pool, 
the park includes 6,070 acres of water for recreation and approximately 7,000 acres of developed 
and undeveloped open space land.  The Park offers a wide range of land- and water-based 
outdoor recreation opportunities including two marinas, a riding stable, a seasonally operated 
café, a newly constructed nature center, and numerous campgrounds.  Additionally, there are 
areas designated as beach areas, hiking trails, picnic/day use areas, playgrounds, lake huts, and 
hunting areas.  The park also has a fish nursery pond, operated by the Oklahoma Department of 
Wildlife Conservation, which provides both fish and aquatic vegetation resources for placement 
in Lake Thunderbird. 

Project History 
The Norman Project was authorized by Public Law 86-529 on June 27, 1960.  The primary 
purpose of the project is to store, regulate, and furnish municipal, domestic, and industrial water 
to the central Oklahoma cities of Norman, Midwest City, and Del City.  The municipal water 
facilities at the project, including Norman Dam, are operated and maintained by the Central 
Oklahoma Master Conservancy District (COMCD) under contract with the Bureau of 
Reclamation.  Secondary project purposes include flood control, providing for the conservation 
and development of fish and wildlife resources, and enhancing public recreational opportunities. 

The Bureau of Reclamation began project construction on August 1, 1962 with water 
impoundment beginning on September 8, 1964.  Project construction was completed in March 
1965.  The principal features of the project are Norman Dam on Little River approximately 13 
miles east of Norman; two pumping plants; underground water pipelines to the cities of Norman, 



 15 

Midwest City, and Del City; and numerous public recreation facilities and access areas.  One 
pipeline provides water directly to Norman.  A second line delivers water to a relift pumping 
plant which then pumps water in separate pipelines to Del City and Midwest City. 

Reclamation originally entered into a management agreement with the Oklahoma Tourism and 
Recreation Department (OTRD) to manage the lower reservoir area as a state park.  Reclamation 
also entered into a management agreement with the Oklahoma Department of Wildlife 
Conservation Department (ODWC) to manage the upper reservoir area as a wildlife management 
area.  In the late 1970’s ODWC transferred management of the wildlife area to OTRD.  The 
original name of the state park was Little River State Park.  However, when OTRD conducted a 
visitor survey in 1997 which included a question about the name of the park, most respondents 
either did not know the name of the park or gave the wrong name.  Consequently, based on those 
survey results, OTRD changed the park name to Lake Thunderbird State Park. 
 

 
 

The following history of Lake Thunderbird was written by William Joe Simonds, with minor 
editing provided by the current authors.  Simonds prepared this history for Reclamation.  His 
unedited history can be found at the following website:  

http://www.usbr.gov/dataweb/html/norman1.html 

The first comprehensive investigation of water resource development possibilities on the Little 
River was included in the Army Corps of Engineers’ 308 Report submitted to Congress in 1936.  
This report was followed by a second Corps report in 1947.  Both reports concluded that 
development on the Little River for flood control and other associated benefits were not 
economically justified.  The Board of Engineers for Rivers and Harbors upheld that conclusion 
in 1948. 

Local interests, primarily from the City of Norman which was beginning to develop water supply 
problems, began to enlist support for development of surface water resources, asking the Bureau 
of Reclamation to include the Little River Basin in studies of the Arkansas, White, and Red 
River Basins which began in 1946.  As a result of this request, Reclamation conducted studies of 
reservoir sites on the Little River beginning in 1949.  The following year, the 1950 Flood Control 
Act authorized a comprehensive, inter-agency investigation of the long-term development of 
land, water, and other resources in the Arkansas-White-Red River Basins.  In 1952, a tentative 
plan for the Little River Basin was issued which described construction of several reservoirs in 
the basin, along with flood channel improvements and drainage improvements in the basin flood 
plain.  Economic studies of the plan showed that the plan was not economically justified. 

Continued investigations resulted in a revised plan which was introduced in 1954.  The revised 
plan called for the construction of one large reservoir on the Little River, the Norman Reservoir, 
along with flood channel and drainage improvements.  This plan proved to be economically 
feasible and Norman Reservoir was determined to be the key feature in the overall plan for flood 
control in the Little River Basin. 

During the investigations it became clear that Norman was not the only municipality in the area 
with water supply problems.  Midwest City, Del City, Moore, and Tinker Air Force Base, which 
all received their water from the same general source as Norman, were beginning to experience 

http://www.usbr.gov/dataweb/html/norman1.html�
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similar water supply problems.  In 1953, it was determined that any plans for water development 
in the region should take into full account the needs of those cities as well as Norman.  
Investigations revealed that the Norman Reservoir would yield sufficient water to meet the needs 
of all affected municipalities. 

In June 1953, Oklahoma City approached the Bureau of Reclamation seeking to be included in 
studies for Norman Reservoir.  Investigations revealed that the flow of the Little River was 
sufficient to meet only a fraction of Oklahoma City's needs, and that the long-term yield of 
Norman Reservoir would be needed to meet the future demands of Norman, Midwest City, Del 
City, and Tinker Air Force Base, leaving no water available for Oklahoma City.  But the studies 
also showed that the needs of the water users would be substantially less than the project 
capacity for 10 to 20 years following completion of the reservoir, and that the portion of the 
reservoir capacity reserved for sediment accumulation would be available as active storage for 
several years.  Project studies indicated that about 15 million gallons a day would be available 
beginning in 1960, and would diminish over time as the needs of the water users increased.  It 
was agreed that the Central Oklahoma Water Users Association, sponsors of the Norman Project, 
would allow Oklahoma City or other water users to use any surplus water so long as a surplus 
was available. 

The Norman Project was authorized under Public Law 86-529, 86th Congress, 2nd Session, 
which was signed into law by President Eisenhower on June 27, 1960.  Funds for advanced 
planning were authorized in the 1961 Public Works Appropriation Bill, and construction funds 
were authorized in the 1962 Public Works Appropriation Bill which was signed by President 
Kennedy on September 30, 1961. 

Specifications for construction of Norman Dam were issued in May 1962.  The bids were opened 
on June 21, 1962, and the low bid of $3,692,177 was submitted by Cosmo Construction 
Company of Oklahoma City.  The contract for construction of the dam was awarded to Cosmo 
Construction on June 28, 1962.  Notice to proceed was issued on July 23, 1962, and 
acknowledged on July 25.  The contractor began moving equipment onto the site on July 31. 

The first work undertaken consisted of clearing a road to the site and clearing a work area.  This 
work began on August 1 and was followed by clearing of the spillway and outlet works area on 
August 3. Included in the contract for construction of Norman Dam was relocation of State 
Highway No. 9.  Work on that portion of the contract began on August 3 and was carried out by 
a sub-contractor.  Excavations for the spillway and outlet works channels began in late August.  
Material excavated from the channels was stockpiled for use in the dam embankment. 

Embankment placing operations began in mid-September 1962 with placement of zone 3 
material.  Norman Dam is a zoned, earthfill structure with three separate zones of material. 
Zones 1 and 2 make up the central portions of the dam embankment while zone 3 material is 
confined to the extreme upstream portion of the embankment and the downstream face of the 
dam.  Placement of zone 2 material began in early December 1962, with placement of zone 1 
material, the central core of the dam, beginning February 3, 1963. 

The L&A Construction Company, sub-contractor for spillway and outlet works construction, 
began concrete placements on February 13,1963.  In mid-April, six Native American graves 
were uncovered during excavations for the dam.  Ten days later, two other graves were 
discovered in borrow area A.  Due to the sensitive nature of the discoveries, Reclamation 
officials sought an appropriate solution.  On April 17, 1963, following the first discoveries, the 
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US Government (for the Department of the Interior, Bureau of Reclamation) and the Absentee-
Shawnee Indian Tribe of Oklahoma, entered into an agreement whereby the government would 
excavate any Native American remains and relocate those remains in the tribal cemetery. 

The contract for construction of the Norman, Midwest City, and Del City Pipelines was awarded 
to the International Pipe and Ceramics Corporation on May 17, 1963.  The winning bid was 
$2,759,547.  Construction activities under the contract began on September 16 with clearing of 
the Norman Pipeline right-of-way.  Pipe laying operations began on October 29.  The contract 
for construction of the reservoir and relift pumping plants was awarded on August 9, 1963.  The 
winning contractor was the Lee-Emmert Corporation, which bid $1,219,523.  Work under the 
pumping plant contract began September 23 with clearing of access roads to the construction 
sites.  Excavation for the reservoir pumping plant began on October 1, 1963. 

Progress on all aspects of construction moved forward at a steady pace through 1963.  Concrete 
placement in the spillway conduit began April 30, with placements in the outlet works intake 
structure beginning May 8.  Backfilling of the cut-off trench commenced June 13, and the Little 
River was diverted into the diversion channel on July 10.  Excavations for the reservoir pumping 
plant were completed on November 7, and clearing of the reservoir site began on November 13. 
Reservoir clearing operations were carried out under contract by the Schutt Construction 
Company, which had bid $96,000 for the contract. 

Construction activities continued through 1964.  The contract for construction of recreation 
facilities at the reservoir was awarded to the Pool Construction Company on March 13.  Concrete 
placement in the spillway was competed in April, and Schutt Construction Company completed 
work under the reservoir clearing contract on May 25.  International Pipe & Ceramic began 
installation of the Del City Pipeline on July 16.  In September, work on the recreational facilities 
was completed, and the contract for construction of the dam tenders house, warehouse and 
maintenance shop was awarded to Stoldt Builders, Incorporated.  The diversion channel was 
closed on September 8, allowing water to back-up behind the dam.  Water flowed through the 
outlet works for the first time on November 17, 1964. 

Norman Dam was topped out in late February 1965, and construction was essentially complete 
by the end of March.  The outlet gates were closed on March 1, allowing storage of water to 
begin. The contract for construction of the dam was accepted as complete on April 30.  The 
contract for construction of the pipelines was accepted as complete July 13, and the contract for 
construction of the pumping plants was accepted on July 23.  Testing of the pumping plants and 
pipelines was conducted in November 1965, and deliveries of water began in February 1966. 

Norman Dam is a zoned earthfill structure 7,260 feet long and 144 feet high.  The embankment 
contains just over 3,111,000 cubic feet of material.  The spillway is an uncontrolled, morning-
glory inlet type with a capacity of 2,840 cubic feet per second (cfs).  The spillway has never been 
operated.  The outlet works consists of an approach channel, trash-rack structure, 13-foot 
diameter concrete conduit, a gate chamber, and a 17-foot diameter, flat-bottomed conduit which 
discharges into a concrete stilling basin and outlet channel.  Flow through the outlet works is 
controlled by two, 6½- by 10- foot high pressure gates, and two 6½- by 10- foot emergency 
gates.  Maximum flow through the outlet works in 6,950 cfs. Lake Thunderbird had a maximum 
capacity of 196,200 acre-feet (AF) and a surface area of 8,788 acres when at capacity. 

The Reservoir Pumping Plant is located on the north shore of Lake Thunderbird.  It houses eight, 
vertical turbine pumping units.  Four of the units are each driven by 200 horsepower (hp) motors 
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and supply water to the Norman Pipeline.  The total capacity of the four units is just over 22 cfs.  
The other four units are each driven 350 hp motors and supply water to the Midwest City/Del 
City Pipeline system.  The total capacity of the Midwest City/Del City pumps is just over 29 cfs. 
Water pumped into the Midwest City/Del City system travels about 12½ miles to the Relift 
Pumping Plant.  The Relift Pumping Plant houses eight horizontal centrifugal units.  Four of the 
Units are powered by 100 hp motors and supply a total of just over 21 cfs to the Midwest City 
Pipeline.  Of the other four units, two are powered by 40 hp motors and two by 30 hp motors. 
The four units supply just under 8½ cfs to the Del City Pipeline. 

The Norman Pipeline, which begins at the Reservoir Pumping Plant, is a reinforced concrete 
pressure pipe just under 8½ miles long with a capacity of just under 22 cfs.  The Midwest City 
Pipeline begins at the Reservoir Pumping Plant and runs just over 12 miles to the Relift Pumping 
Plant.  From the Reservoir Pumping Plant to the Relift Pumping Plant, the pipeline is a precast 
concrete pressure pipe with a capacity of 28 cfs.  From the Relift Pumping Plant to its terminal, 
the pipeline is a precast concrete pressure pipe with a capacity of just over 21 cfs.  The Del City 
Pipeline begins at the Relift Pumping Plant and runs almost 6½ miles to Del City.  It is a precast 
concrete pressure pipe with a capacity just under 8 cfs. 

Operation and maintenance of the Norman Project was transferred to the Central Oklahoma 
Master Conservancy District on May 2, 1966.  The name of the reservoir was changed from 
Norman Reservoir to Lake Thunderbird in late 1965 at the request of the water users.  Water 
deliveries to the City of Norman began February 1, 1966, followed by deliveries to Midwest City 
on March 29.  During the initial operational period, excessive vibrations were experienced in 
several of the pump units.  Efforts to resolve the vibration problem took several years and were 
finally resolved in early 1969. 

In 1974, just over a mile of the Del City Pipeline was relocated to allow construction of a 
General Motors assembly plant.  Work on the relocation began in January 1974 and was 
completed in early May. 

During the first decade of operation, the Del City Pipeline experienced numerous breaks 
requiring a significant amount of repair work.  The problem was linked to expansive soils in the 
area.  Prior to 1972, the contractor for construction of the pipeline, International Pipe and 
Ceramic Corporation, repaired the breaks without charge.  In 1972, the water users association 
took over responsibility for pipeline repairs with costs incurred over and above normal 
maintenance being credited towards the repayment contract with the government. 

The Norman Project continues to operate as project planners intended.  Each year, with few 
exceptions, the water users have received their full allotment of water from Lake Thunderbird, 
and project facilities continue to operate without significant problems.  Lake Thunderbird 
continues to be a popular recreation area and the recreation facilities have been expanded several 
times to keep up with the demand. 
 

 

Regional Context 
Lake Thunderbird is located within the borders of Cleveland County, Oklahoma.  Although the 
current population of Cleveland County is estimated at approximately 200,000 people, much of 
the county remains quite rural.  This is particularly true of the area south and east of the lake.  
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The Little River, which flows through Lake Thunderbird, generally follows an east-southeast 
direction below Norman Dam before joining the Canadian River (sometimes referred to as the 
South Canadian River).  The Canadian River joins additional river systems to form Lake Eufaula 
prior to emptying into the Arkansas River system.  

Interstate Highway 35 running north and south through Cleveland County approximately 15 
miles west of the lake provides primary transportation access to the lake area.  As indicated 
earlier, State Highway 9 is the major access route east and west. Highway 9 is adjacent to the 
south side of the project boundary.  Numerous county and municipal roads provide additional 
access to the project property from multiple directions.  

Socio-Economic Conditions and Demographics 
In 2006, Oklahoma was estimated to have a population of 3,579,212 people, of whom more than 
50% lived within six counties.  Among these highly populated counties were Oklahoma County, 
Tulsa County, Cleveland County, Comanche County, Canadian County, and Rogers County.  
Lake Thunderbird is located within the larger Oklahoma City metropolitan area which includes 
Oklahoma County, Cleveland County, and Canadian County—three of the most highly 
populated counties in the state.  As a result, Lake Thunderbird is located within one of the most 
densely and highly populated areas of Oklahoma. 

As of the 2000 census 95,694 people resided in the city of Norman, the largest city near the lake.  
This population was reported as being comprised of 38,834 households and 22,562 families.  The 
population density was 208.7 persons/km² (540.6/mi²).  The 41,547 housing units yielded an 
average density of 90.6 housing units/km² (234.7/mi²).  The racial makeup of the city was 82.4% 
White, 4.3% African American, 4.5% Native American, 3.5% Asian, 0.05% Pacific Islander, 
1.4% from other races, and 4.0% from two or more races.  Those reporting an ethnicity as 
Hispanic or Latino of any race comprised 3.9% of the population.  These statistics for Norman 
indicate that the population is less diverse than is true for the larger population of the state of 
Oklahoma. 

Of the 38,834 households in Norman, 27.7% reported children under the age of 18 as members 
of the responding households.  The Census Bureau reported that among these households, 45.1% 
were comprised of married couples living together, 9.5% reported a female head of household, 
and 41.9% were identified as non-families.  More specifically, 30.3% of all households were 
single individuals and 6.5% of the households had someone living alone who was 65 years of 
age or older.  The average household size was 2.31 persons and the average family size was 2.93 
persons. 

In the city of Norman, the population was distributed across ages with 21.2% under the age of 
18; 21.4% were between the ages of 18 and 24; 29.1% were 25 to 44 years of age; 19.3% were 
between 45 and 64 years old; and 9.0% were 65 years of age or older.  The median age was 29 
years, a reflection in part of the presence of students at the University of Oklahoma.  For every 
100 females there were 101.0 males, and for every 100 females age 18 and older, there were 99.7 
males. 

The median income for a household in the city was $36,713, and the median income for a family 
was $51,189.  Both of these numbers indicate that Norman is slightly below the statewide 
average for household income.  Males reported a median income of $35,896 versus $26,394 for 
females.  The per capita income for the city was $20,630, slightly above the statewide average of 
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$17,646 per person.  Approximately 7.8% of families and 15.0% of the total population were 
below the poverty line, including 11.4% of those under age 18 and 5.7% of those ages 65 and 
older. 
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Chapter 3 – Existing Resources 
 

Natural Resources 
The following discussion summarizes the natural resources that comprise the Norman Project.  
These resources combine to provide the experience and setting that makes Lake Thunderbird an 
important segment of the public estate with particular emphasis on recreation and tourism. 

Climate 
Central Oklahoma, where Lake Thunderbird is located, has a temperate climate.  Cleveland 
County is identified as having a humid subtropical climate, as is true of most of eastern and 
southern Oklahoma.  Winters are generally moderate except for relatively short, recurring winter 
events of ice and snow, which sweep out of the north and northwest. Summers are long and 
relatively hot with predominantly southerly winds.  Humidity is somewhat lower than in the 
southeastern section of Oklahoma.  Summer storms are frequent and can be fairly severe with 
heavy rain, hail, and occasional tornados.  

 

Figure 2: Typical Water Cycle 
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Oklahoma City records (Climatic Summary of the United States – Oklahoma) indicate an 
average annual temperature of 62 degrees.  For January, the coldest month, the average 
temperature is 48 degrees with an average low of 23 degrees.  For July, the hottest month, the 
average temperature is 89 degrees with an average high of 102 degrees. 

The same records report that annual precipitation for Cleveland County is 35 to 40 inches of 
precipitation.  The Lake Thunderbird area will receive between six and eight inches of snow 
annually, with the remainder of the precipitation occurring in rain events.  Typically, 48 to 50 
thunderstorm days occur per year. 

The western regions of the state are somewhat drier than the eastern portions of the state.  Winter 
temperatures range from 50 degrees to 25 degrees F.  The winter and drier season extends from 
December through February and very little snow falls during this period. Spring begins in March, 
with temperatures between 50 and 70 degrees F.  Temperatures rise throughout the season and 
summer highs begin to peak in July and August.  All regions of Oklahoma receive days with 
temperatures reaching 100 degrees F.  The southwestern corner of the state usually records the 
hottest temperatures.  By October fall temperatures provide relief from the heat of summer.  
Temperatures during this season reach into the 60s for highs and dip into the 30s for the lows.  
The relative humidity has an annual average of 64 percent.  Most of the annual rainfall occurs 
during the months of May and June. 

Topography 
Lake Thunderbird lies within the Red Bed Plains region of Oklahoma, which is classified as a 
gently rolling plain.  The Fenneman physiographic classification places the Lake Thunderbird 
area in the interior plains (National Geographic Society, 2007).  The Little River and several 
tributary streams flow through these gently rolling plains and have created valleys, one of which 
provided the opportunity for impoundment of Lake Thunderbird.  Since Lake Thunderbird is 
located just west of the “cross timbers” area of Oklahoma, it exhibits characteristics of cross 
timber forest.  As a result, the Little River valley includes a variety of plant life that provides 
habitat for numerous species in a wooded, rolling plain. 

Hydrology 
The Oklahoma Water Resources Board (OWRB, 2005) prepared the Lake Thunderbird 
Hydraulic and Nutrient Budget for 2005.  The study of the lake’s hydraulic budget evaluates the 
dynamics of inflow and outflow of water in the lake, which has a significant impact for water 
quality. 

The hydraulic budget determines the change in volume of a lake over a particular period of time.  
It is the difference between the rate of inflow and the rate of outflow.  Significant water inflows 
in Lake Thunderbird come from precipitation and tributary inflows while the outflows are 
primarily caused by evaporation, gated releases, and raw water supply (see Figure 2).  The 
surface area of the lake is needed in the computation of precipitation and evaporation volumes 
per unit of time.  To determine the precipitation and evaporation volume, the lake’s surface area 
is multiplied by the precipitation rate and evaporation rates (L/T), respectively. Table 1 reports 
the two rates as obtained from the US Army Corps of Engineers (USACE) 2005 data.  USACE 
recorded the change in lake volume (ΔV) at the end of every day (added each month), which is 
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directly measured based on elevation-capacity curves of the lake generated from a bathymetric 
survey conducted by OWRB in 2001. 

 

Based on these data, the 2005 Lake Thunderbird monthly hydraulic budget is presented in Table 
1. The total inputs every month is the sum of inflow and rainfall volumes while the total output is 
the sum of evaporation, water supply, and release volumes.  The difference between the total 
input and the total output is presented in the I-O column.  The USACE recorded change in 
volume (ΔV) every month is shown in another column to compare this to the computed budget 
(I-O column).  The difference between the I-O and ΔV columns is referred to as an error.  The 
last row of the table shows the total values for 2005, which is the most recent year for which data 
are available. 

The tabular data highlight the impact of the 2005 drought to the lake’s hydraulic budget, which 
resulted to a greater total output (62,553 acre-feet) than total input (46,843 acre-feet), with a 
difference (I-O) of -15,709 acre-feet.  The negative difference represents the reduced volume of 
water in the lake.  Based on the monthly budget, only the months of January, June, and August 
registered inputs greater than outputs. 

 

Table 1: 2005 Budget Summary for Lake Thunderbird 
 
 
 
 
Month 

INPUTS 
(Units in acre-feet) 

OUTPUTS 
(Units in acre-feet) 
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Jan 6,724 1,021 7,745 1,252 1,264 0 2,516 5,229 3,807 1,422 
Feb 6,060 913 6,972 1,656 1,073 7,008 9,737 -2,765 -2,470 -295 
Mar 3,005 485 3,490 2,605 1,269 123 3,997 -506 -669 163 
Apr 2,212 96 2,307 3,449 1,499 0 4,948 -2,640 -1,646 -994 
May 2,370 820 3,191 3,471 1,838 0 5,309 -2,119 -1,852 -267 

Jun 5,167 1,704 6,871 4,625 1,765 0 6,390 481 -360 841 
Jul 3,475 2,021 5,496 5,514 1,928 0 7,442 -1,945 -2,212 267 
Aug 5,230 1,444 6,675 4,171 1,939 0 6,110 565 0 565 
Sept 1,160 761 1,921 3,892 1,838 0 5,730 -3,809 -3,499 -310 
Oct 813 1,201 2,014 2,817 1,601 0 4,418 -2,404 -2,521 117 
Nov 2 0 2 2,296 1,276 0 3,572 -3,570 -3,447 -123 

Dec 61 98 159 1,164 1,220 0 2,384 -2,225 -1,955 -270 
Total 36,279 10,564 46,843 36,912 18,510 7,131 62,552 -15,709 -16,824 1,115 
 
The 2005 hydraulic budget table indicates that 77% of the inputs came from inflows while 23% 
resulted from rainfall.  Thirty percent of the total output was due to water supply use of the lake 
(18,512 acre-feet), 11% from dam releases (7,131 acre-feet), and 59% from evaporation (36,912 
acre-feet).  The table shows that the evaporation was slightly higher than the inflow.  Since the 
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Lake Thunderbird 2005 Monthly Inputs and Outputs
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2005 total inputs were over 25,000 acre-feet less than the total outputs, Lake Thunderbird lost 
over 3 feet of elevation in 2005.  Figures 3 through 6 provide additional supporting data for these 
conclusions. 

Figure 3: Lake Thunderbird Inputs and Outputs (2005) 
 
 

 
Figure 4: Percentage Total Inputs and Outputs (2005) 
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Figure 5: Volume of Total Inputs and Outputs 
 

Figure 6: Change of Volume Based on Inputs and Outputs 
Both the I-O (OWRB’s computed hydraulic budget) and change in lake volume (recorded by 
USACE) indicated that the Lake Thunderbird’s total volume decreased in 2005 primarily as a 
result of drought.  The error of 1,115 acre-feet is considered nominal and was due to the 
following potential sources: 1) the groundwater loss and gain was considered insignificant in the 
computation, 2) the evaporation rate was not exactly measured, 3) plant transpiration and dam 
seepage were considered negligible, and 4) the inflow calculation was not based on 2001 
bathymetric survey. 
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Water Quality 
The major benefits provided by the Norman Project are municipal and industrial water supply, 
flood control, recreation, and fish and wildlife.  Water quality in Lake Thunderbird is subject to 
the regulations of the Oklahoma Water Resources Board and monitoring by the Oklahoma 
Department of Environmental Quality.  In general terms, water in Lake Thunderbird meets the 
water quality standards necessary for its primary beneficial uses.  However, Lake Thunderbird is 
eutrophic during most summer months, showing a high level of phosphorus and nutrient loading 
with reduced dissolved oxygen.  This condition has adverse effects on fishery habitat as detailed 
in Appendix G. The phosphorus and nutrient loading is a product of upstream activity and 
becomes more noticeable in a lake environment. 

Geology 
Lake Thunderbird is situated in an area in which the underlying geological structure includes the 
Central Oklahoma aquifer.  The rocks in this portion of Oklahoma are identified as being from 
the Permian and Quaternary geologic periods.  As is typical of most of central Oklahoma, the 
geology demonstrates features of an ancient sea bed with uplift. 

Little River has eroded its shallow valley in thick classic sedimentary layers of the Permian red 
bed series.  The strata dip gently in an upstream direction.  A widespread mantle of sandy soil 
obscures the bedrock, isolated outcrops and numerous exposures in road cuts in the area reveal 
the nature and structure of the rocks.  Alluvial terrace deposits on the valley sides are poorly 
developed to absent.  The river has deposited 35 to 50 feet of fine grained alluvium in building 
up the present floodplain, and it is in these deposits that the river was channelized about thirty 
years ago as a flood control measure.  Sedimentary rocks comprising in descending order the 
Garber, the Wellington and the Stillwater formations of the Enid group of the lower Permian age 
underlie the vicinity of the Norman dam site and reservoir basin (Reclamation). 

Unique Geologic Feature: Rose Rocks 
According to the Oklahoma Geological Survey (Rose Rocks in Oklahoma, n.d.) rose rocks are 
more abundant in Oklahoma than anywhere else in the 
world.  The greatest concentration of these unique 
crystals is found in the Permian Garber Sandstone in a 
narrow belt that extends through the central part of 
Oklahoma between Pauls Valley and Guthrie before 
swinging to the southwest portion of the state (Figure 7). 
The most abundant and well-formed specimens are found 
in an area just east of Norman.  This includes the 
properties within the Lake Thunderbird project 
boundaries. 

According to the Oklahoma Geological Survey (Rose 
Rocks in Oklahoma, n.d.) the rose-like appearance of the 
rock’s petal-shaped clusters is due to the intergrowth of 
crystals of barite (a mineral compound of barium sulfate) 
as a cluster of divergent blades.  Barite was precipitated in interconnected voids in the rock, 
probably from barium-rich marine waters that covered the Permian Garber Sandstone during or 
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shortly after its deposition about 250 million years ago.  The rose-like concretions incorporated 
the iron-stained quartz sand grains and thus acquired the red color of the host Garber Sandstone. 

 

Figure 7: Distribution of Rose Rocks in Garber Sandstone 
 

The rosettes are harder and more durable than the surrounding host rock and weather into 
positive relief on outcrops.  As further weathering occurs, they are separated from the rock and 
scattered through the residual sandy soil.  Slow weathering and erosion of the host rock 
continually expose additional rosettes at the surface.  

Well-formed specimens are highly prized and have become a basic part of most mineral 
collections.  The quality of the rosettes ranges from delicate, thin-petal forms to those that are 
somewhat rounded with poorly developed petals.  Most rose rocks are 1/2 to 4 inches in diameter 
and consist of 5 to 20 radiating plates.  The largest known single rosette is 17 inches across, 10 
inches high, and weighs 125 pounds.  Clusters of rosettes may be up to 38 inches tall and weigh 
more than 1,000 pounds. 

Soils 
The soils in the Little River valley are classified as alfisols, primarily of the suborder ustalfs 
(NRCS).  Alfisols are soils that have a moderate to high base saturation, in which water is held at 
less than 1500 kPa tension at least three months each year.  This coincides with the growing 
season for most plants.  Alfisols are moderately leached soils with relatively high native fertility.  
Commonly, alfisols contain a subsurface in which clays have accumulated.  Alfisols are most 
frequently found in temperate humid and sub-humid regions, typical of the climate in the Lake 
Thunderbird area. 
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Alfisols account for about 14% of the land area in the United States and support about 17% of the 
world’s population.  These soils are divided in five suborders, including ustalfs.  This suborder is 
the most common classification found in the Lake Thunderbird area, although other suborders 
are also shown in the map of the area (see Appendix B).  The suborders tend to be 
distinguishable by change in elevation.  As a result, there are minor variations in the types of 
vegetation based upon elevation, available moisture and sunlight.  Alfisols tend to be easily 
eroded as discussed later in this management plan. 

The dominant soil in the Lake Thunderbird area is of the Stephenville-Darsil-Newalla complex, 
commonly shown to have a three to eight percent slope, and frequent gullies.  Other soils along 
ridges are a loamy, fine sand of the Littleaxe group and are often too sandy for most recreation 
activity.  Along some of the slopes particularly on the northwest side of Lake Thunderbird is a 
fine sandy loam of the Harrah group.  Along many of the creeks and the Little River, the soils are 
the fine sandy loam of the Tribbey group.  These are frequently subject to flooding. All of the 
soils are highly erodible.  Additional detail on soil types is shown in Appendix B including a 
detailed map showing locations of specific soil types. 

Vegetative Cover 
As indicated earlier, Lake Thunderbird is on the western edge of the cross timbers area and is 
classified as being within the western cross timbers ecosystem with intermixed prairies.  The 
area is also classified as tall grass savanna. The forested areas include post oak, hickory, 
blackjack, redbuds, and other hardwoods common to the cross timbers area.  Eastern red cedar 
has invaded many of the open prairies and is quite common throughout the watershed.  As a 
result, some of the project area is now classed as eastern red cedar-oak woodland.  Native grasses 
include Indian grass and big bluestem interspersed with numerous less desirable herbs such as 
goldenrod and milkweed.  Several species of cactus appear in the region (e.g., prickly pear and 
agave), as do many types of wildflowers.  Additional detail on vegetative cover is shown in 
Appendix C including a detailed map showing locations of specific vegetation types. 

Fish and Wildlife 
The Oklahoma Gap Analysis Program (GAP) prepared by the United States Geological Survey 
(USGS, 2001) reports records of observed species in specific areas. For the Lake Thunderbird 
project, this report indicates considerable diversity in life forms.  The Lake Thunderbird area is 
reported to have more than 300 vertebrate species representing approximately 50 mammalian 
species, more than 175 species of birds, approximately 50 reptilian species, and fewer than 20 
species of amphibians. 

Ducks, geese, rabbits, deer, squirrels, turkey, song birds and quail are among the common 
wildlife that inhabits the lake area.  Waterfowl such as Canada geese and several species of duck 
both migrate through and inhabit the area year round. Several designated areas exist within Lake 
Thunderbird wherein public hunting has been allowed.  Hunter parking lots are located at many 
locations around the park and are discussed more in the section on recreation facilities.   

During winter months (December through March) bald eagles migrate to Oklahoma lakes, rivers 
and reservoirs, including Lake Thunderbird, to feed and nest.  The Lake Thunderbird Eagle 
Watch is held at specified dates at Crow’s Nest Nature Center in the Clear Bay Area to provide 
an opportunity for the public to observe this eye-catching bird. 
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Lake Thunderbird is classified for Fish and Wildlife Propagation under the Warm Water Aquatic 
Community subcategory as one of its designated uses set by the Oklahoma Water Resources 
Board (OWRB).  The lake is a habitat for fish species targeted for recreational fishing such as 
largemouth bass (Micropterus salmoides), white bass (Morone crysops), white crappie (Pomoxis 
annularis), channel catfish (Ictalurus punctata), and saugeye.  Forage species that serve as prey 
for the target species include gizzard shad (Dorosoma cepedianum), sunfish (Centrarchidae), 
and inland silversides (Minidia beryllina). 
Recent fish stocking in the lake has included walleye (Stizostedion vitreum), saugeye 
(Stizostedion canadense x S. 
vitreum), Florida-strain 
largemouth bass, and channel 
catfish.  All of the above, 
except the walleye, have been 
raised in and released from the 
nearby Thunderbird Fish 
Nursery Pond.  Saugeye are 
currently scheduled for an 
alternating year stocking 
scheme.  Future plans for 
fishery habitat improvements 
call for raising native aquatic 
vegetation in the nursery pond 
and then transplanting it to 
sites in the lake where fish 
populations can benefit from 
the additional cover.  The 
schedule initiated plantings in the summer of 2001 and included plant species such as American 
pondweed and bulrush. 

Bass Fishery in Lake Thunderbird 
Yearly bass electrofishing surveys are conducted in major identified bass habitats in Oklahoma 
during the spring season to assess the health of individual bass fisheries and determine how bass 
populations change over time (2006 Spring Electrofishing Survey Results).  The two indicators 
for classification are the number of bass caught per hour of electrofishing and the number of fish 
measuring 14 inches or longer.  A lake is classified as “quality” if the number of fish caught per 
hour is at least 40 and with at least 10 fish measuring 14 inches or longer, and “high quality” if at 
least 60 fish per hour and with at least 15 measuring 14 inches or more.  After the survey, the 
fish are immediately returned to the water unharmed.  The 2006 Electrofishing Survey classified 
Lake Thunderbird as a quality area for bass fishing.  Table 2 illustrates the result of 
electrofishing survey in Lake Thunderbird from 2002 – 2006. 

Positive reports for bass fishing potential in Lake Thunderbird are reported in the Oklahoma 
Bass Tournament 2006 Annual Report prepared by the Oklahoma Department of Wildlife 
Conservation.  From a total of 61 lakes in Oklahoma where bass tournaments were initiated, 
Lake Thunderbird ranked fourth by recording the highest number of fish caught per day and 
heaviest average weight per bass.  Other factors for the ranking included percent of successful 
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anglers, and average 1st place weights. Table 3 reports the ten highest ranking lakes overall and 
their corresponding recorded values for these indicators. 

 

Table 2: Annual Electrofishing Survey 

Year Bass Abundance 
No./Hr 

Base Size 
No. over 14”/hr 

Heaviest fish 
(pounds) 

2006 42 20 7.0 
2005 41 17 7.2 
2004 12 7 6.2 
2003 23 7 5.2 
2002 36 10 9.6 

 
 
Table 3: 2006 Bass Tournament Summary 

Lake 

*Average 
Number 

Caught per 8 
hour day 

Percent 
Successful 

Angler 

*Average 
Weight per 

Bass 

Average 1st 
Place Weight 

(lbs) 

Overall 
Rank 

Sardis 2.4 74 2.31 17.50 1st 
Okemah 1.4 75 2.88 14.68 2nd 
Keystone 2.4 70 2.31 11.28 3rd 
Thunderbird 3.4 61 2.89 11.23 4th 
Konawa 2.8 84 1.61 11.12 5th 
Arbuckle 1.7 78 1.70 11.90 6th 
Hudson 1.8 67 2.30 11.93 7th 
Texoma 1.9 76 2.07 14.53 8th 
Oologah 0.3 61 2.63 7.12 9th 
McGee 
Creek 

0.5 94 1.30 12.41 10th 

Fisheries Management Initiatives  
Fisheries management initiatives were employed in Lake Thunderbird starting in the 1970s to 
address the interconnected slow-growing and overabundance of white crappie population 
(Pomoxis annularis) which resulted from the impoundment of the Little River forming Lake 
Thunderbird.  The “bottom up” approach of introducing white crappie prey was initially applied 
with the intention of increasing a food source for white crappies.  This included the stocking of 
5,000 adult inland silversides in March 1978 and the stocking of pre-spawn adult threadfin shad 
at 0.6 – 6.2 per hectare from 1985 to 1990.  Neither technique was successful in increasing the 
crappie growth rates as the silversides and threadfin shad were proven to be a negligible 
percentage of the crappie diet.  The prey fish did, however, become competitors for the 
zooplankton food source.  The population of stocked threadfin shad was decimated as a result of 
severe winters in 1989 and 1990. 



 31 

A second human intervention in species or habitat management was initiated in 1985 with the 
introduction of a predator to control the population of small-sized white crappie and to 
correspondingly improve its average size (due to less competition for food); this is known as a 
“top-down” method.  Saugeye, a hybrid of female walleye (Stizostedion vitreum) and male 
sauger (Stizostedion canadense), were annually stocked in Lake Thunderbird from 1985 to 1996 
at 50/hectare, and biennially beginning in 1997.  This was the first stocking of saugeye in 
Oklahoma.  As of 1992, a minimum length limit of 18 inches for saugeye was established to 
ensure that the fish could perform its expected function of acting as predators to under-sized 
white crappie.  Saugeye reach this size starting at three years of age. 

The top-down approach has been demonstrated to effectively produce quality-sized white 
crappie for recreational fishing.  A decrease of white crappie population measuring 5.15-7.8 
inches and an associated increase of individuals measuring 7.87-9.8 inches was observed after 
the establishment of an adult saugeye population (Boxrucker, 2002).  The following points were 
attributed to this success: 1) the low water exchange rate in Lake Thunderbird is ideal for 
saugeye as they tend to escape during high flows, 2) saugeye shift their diet to white crappie 
during summer as the population of gizzard shad (another prey of saugeye) decline after being 
consumed from fall of the previous year to spring, and 3) stocked saugeye fingerlings had high 
survival rates due to adequate forage at the time of stocking and low predator density, 
particularly largemouth bass. 

 

 
 

Aside from improving the quality of white crappie, the stocking of saugeye led to another fishing 
opportunity as they became one of the target species for fishing enthusiasts.  Two ten-pound 
saugeye were caught in the lake in January 2006.  Interestingly, the Oklahoma official record of 
the heaviest saugeye was caught from Lake Thunderbird in 1992 weighing 9 pounds and 14 
ounces. 

Cultural and Historic Resources 
 
Archeological research at the Reservoir was begun in 1955 with a survey of the proposed 
Reservoir area.  The project director was Dr. Robert E. Bell of the Department of Anthropology 
at the University of Oklahoma. The fieldwork and analyses were performed by Bob Williams 
who was a graduate student at the time, at the University of Oklahoma (Steinacher and Brooks 
1985).  The survey located 13 sites within the confines of the then defined project area. Later, it 
was determined that one site (34CL23) was outside of the final project’s take-line (Steinacher 
and Brooks 1985).  In 1985, Steinacher and Brooks compiled a general review of archeological 
resources at the reservoir.  In total 38 archeological sites were described in that work. 

White Crappie (not to scale) Saugeye (not to scale) 
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A few additional sites have been recorded, and there are now 44 archeological sites recorded at 
the reservoir.  Of these, a total of 38 are listed as unknown prehistoric. Late Paleo-Indian lithics 
of the Dalton variety have been reported from two sites.  One site reportedly contained Archaic 
material only, and two sites were listed as having components from both the Archaic and 
Woodland periods.  One other site was reported to have artifacts from the Plains Village and 
Woodland periods.  Three sites are listed as historic homestead sites.  One of these sites is known 
as the Little Doctor Homestead.  It is an Absentee Shawnee homestead that probably includes 
two burials, and is found in the Post Oak Campground.  This site also contains building 
foundations and some wood fences. 
 
As property once assigned to the former Indian Territory, the lands in the Lake Thunderbird area 
were designated as properties of the Citizen Pottawatomie and Absentee Shawnee Nations.  
During pre-European periods, this area was frequented by the Wichita Nation (National 
Geographic Society, 2007).  

Once the Indian Territory was opened as public land, white settlement occurred rapidly.  Crop-
based agriculture replaced earlier cattle ranches and cities developed in the area.  By 1890, the 
University of Oklahoma was designated as having its home in Norman. 

The presence of Native American tribes remains evident, particularly to the north, south, and 
west of Lake Thunderbird.  The dominant presence includes the Citizen Potawatomi Nation 
which exercises governmental jurisdiction in an area bounded by the North Canadian River, the 
South Canadian River, the Pottawatomie-Seminole County boundary (on the east), and the 
Indian Meridian (on the west).  The governmental headquarters for the Citizen Potawatomi 
Nation are located in Shawnee. Also in Shawnee, east of the project area on Highway 177 and 
Hardesty Road is the Citizen Potawatomi Nation casino, Firelake Entertainment. 

Also located in Shawnee is the governmental headquarters of the Absentee Shawnee. Currently, 
there are more than 14,000 Shawnee in the United States in four groups – three of which are in 
Oklahoma.  The 2,000 Absentee Shawnee in the vicinity of Shawnee, Oklahoma organized in 
1936 under the Oklahoma Indian Welfare Act and continue to be the most traditional of the 
Shawnee groups.  The Eastern Shawnee in northeastern Oklahoma are descended from the mixed 
Seneca-Shawnee band which left Lewistown, Ohio and came to the Indian Territory in 1832.  
Recognized as a separate tribe in 1867, they organized as the Eastern Shawnee Tribe of 
Oklahoma during the 1930s and have 1,600 members.  Along Highway 9 south of the project 
boundaries, the Shawnee Nation has established Thunderbird Casino. 

Spreading across 13 counties in south-central Oklahoma, the Chickasaw Nation has its 
headquarters in Ada, Oklahoma.  The Chickasaw Nation has developed a large casino, 
Riverwind, at the intersection of Highway 9 and Interstate Highway 35.  In addition, the 
Chickasaw Nation manages numerous business opportunities, including tourism and recreation, 
generally south of the project boundaries. 

Project Development 
Early in the twentieth century, deterioration and reduction of ground water in local communities 
stimulated discussions for a more stable water supply.  Following the Dust Bowl years of the 
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1930s, the Corps of Engineers prepared reports concluding that improvements to the Little River 
for flood control and other water uses were not economically feasible. 

In June 1953, several political 
entities (Oklahoma City, 
Norman, Midwest City, Del 
City, Moore, and Tinker Air 
Force Base) requested additional 
studies by the Bureau of 
Reclamation.  Reclamation 
completed a feasibility report in 
1954, a reappraisal report in 
1959, and after the project was 
authorized, the definite plan 
report in 1961 preceded 
construction of the project.   

 

 
Figure 8: Resource Ownership in the Project Area 
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Land Resources 
The land ownership patterns in the project area are presented in Figure 8 on the preceding page. 
The United States owns all the land associated with the Norman Project and manages that land 
through the Department of Interior.  There is some land adjacent to and near the Federal land that 
is public land, primarily state school lands under management by the Commissioners of the State 
Land Office.  However, most of the land adjacent to Norman Project land is privately owned.   

Recreational Resources 
There is a wide variety of recreational resources, facilities, and opportunities available to visitors 
at Lake Thunderbird State Park.  In addition to traditional state park facilities that are operated 
and maintained by OTRD, there are additional recreation opportunities provided by 
concessionaires including horseback riding, marina based boating services, and lakeside dining.  
As previously indicated, the state park is separated into two management areas—Clear Bay on 
the south side of the lake and Indian Point on the north side of the lake.  There are numerous 
public recreation access areas around the lake with different combinations of recreation resources 
at each area.  Some of the resources are accessible to those with disabilities.   

Management 
The State Park Division of the Oklahoma Tourism and Recreation Department has the primary 
recreation management responsibility for Lake Thunderbird State Park under a management 
agreement with Reclamation.  Several other entities such as the Oklahoma Department of 
Wildlife Conservation, Bicycle League of Norman, and the Thunderbird Sailing Club partner 
with OTRD to provide public recreation opportunities at the park. 

Facilities 
Lake Thunderbird State Park provides a variety of facilities and amenities for diverse types of 
users.  Those who are interested in overnight stays in the project area have several types of 
accommodations from which to choose. Lake Thunderbird State Park offers 11 campground 
areas with over 500 campsites.  Clear Bay Point, Critter Alley, South Dam, and North Sentinel 
areas have tent camping sites only.  Other camping areas have tent sites in addition to sites for 
recreational vehicles (RVs) and one area has small lake huts.  Some tent sites include a hardened 
tent pad, picnic table, fire ring, and cooking grill. 

Lake Thunderbird State Park offers 261 RV sites 
for public use. Little Sandy, Hog Creek, 
Fisherman’s Point, Turkey Pass, Rose Rock Hill, 
Little Axe, and Post Oak campgrounds all have RV 
sites with electric and water hookups.  Hickory Hill 
is a modern RV area with 23 sites that have electric, 
water, and sewer hookups.  All RV sites have a 
concrete pad, picnic table, outdoor grill, and fire 
ring.  Spread throughout the camping areas are 15 
comfort stations with showers, five without 
showers, and four sanitary dump stations for RV 
use.  Tent campers are allowed to stay in RV sites, 
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but must pay the RV rate to do so. 

In addition to tent and RV sites, the Little Axe Campground offers eight lake huts along the 
shoreline.  Each hut is one-room (12ft X 28ft) with fireplace, A/C unit, ceiling fan, glass 
windows, indoor picnic table, and a screened-in back porch.  A comfort station with showers is 
nearby.  A cookout grill, water faucet, and picnic tables are provided just outside each hut.  Each 
hut has the capacity to sleep six persons. 

For recreational visitors interested in day use, Lake Thunderbird offers 11 group pavilions 
scattered throughout the park.  Each pavilion has electricity, water, and a cookout grill, and can 
accommodate up to 100 people.  Some pavilions are accessible to those with disabilities.  Other 
day users can take advantage of the availability of picnic areas (over 500 total picnic tables), six 
playgrounds, two primary trails, and green space found throughout the park.  The Clear Bay 
Nature Trail is a ½ mile loop located near the South Dam area; it connects to the Multi-Use Trail 
entrance.  Clear Bay also offers a ¼ mile accessible trail (Fawn’s Rest Nature Trail) near the 
Turkey Pass Campground.  On the north side of the lake is a ½ mile looped interpretive trail 
located at a point where Hog Creek and Lake Thunderbird meet. 

 

 
Figure 9: Recreational Development at Lake Thunderbird State Park 
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Over 11 miles of multi-use trails serving hikers and mountain bikers are located on the south side 
of the park.  The multi-use trail system has segments designated by level of difficulty for 
mountain bike riders (novice, intermediate, expert) and is maintained by the Bicycle League of 
Norman in partnership with the Oklahoma Tourism and Recreation Department.  Maps of the 
current mountain bike system are found in Appendix D.  The main entrance to the multi-use 
trailhead is at the Clear Bay park entrance.  Trailhead 
facilities include a gravel parking lot, restrooms, and a 
bike wash.  An alternate trailhead is found off the west 
side of Dam Road, approximately one mile farther east on 
Highway 9. 

The Clear Bay mountain bike trail system is 95% single 
track with over 900 feet of elevation gain/descent.  The 
trail system is currently marked and most of the sandy 
sections have been re-routed to improved hardened 
surfaces.  The Bicycle League has done most of the trail 
work and has added wooden bicycle seesaw ramps as well as small wooden bridges, where 
necessary. 

The lake is the primary draw for most visitors to the park and several types of water-based 
activities are available.  In addition to the informal access points for fishing, the park has nine 
boat ramps located at North Sentinel, Hog Creek Camp, Post Oak Area, Sailboat, Fisherman’s 
Point, Little Axe, South Dam, and Turkey Pass; eight of those ramps are lighted.  A fishing pier 
is located at Fisherman’s Point.  Clear Bay (between Turkey Pass and Rose Rock Hill) and 
Indian Point (Little Axe Area) both have swim beaches (lifeguards are not provided, although 
life jackets are available for public use).  

Most water sports are allowed on Lake Thunderbird (e.g., jet skiing, motor boating, water skiing, 
tubing, sail boating, canoeing, wind surfing).  However, motorized boating is the primary water 
sport.  To facilitate this activity, two full-service marinas are located in the park—Little River 
Marina on the north side of the lake and Calypso Cove Marina on the south side.  Both marinas 
offer fuel, groceries, snack bar, bait shop, fishing tackle, slip rentals, and boat storage.  Calypso 
Cove Marina also rents paddleboats and canoes.  

The Lake Thunderbird Aquatic Training Center (also known as the Lake Thunderbird 
Boathouse) is located in Lake Thunderbird State Park on the western shore of the Hog River arm 
just north of Indian Point.  The Lake Thunderbird Aquatic Training Center was developed in 
partnership with the Thunderbird Sailing Club (TSC) to develop a facility at Lake Thunderbird 
for lake-related educational and safety programs.  The club entered into a contract with the State 
of Oklahoma to build and operate a community center for this purpose.  To raise the funds for 
this project, the club created the Lake Thunderbird Education Foundation (LTEF), a 501(c) (3) 
corporation that could provide tax exemptions for donations. 

In addition to LTEF funds, the TSC offered sailing classes to raise money to build the 2,500 
square foot Lake Thunderbird Boathouse with an adjacent boatyard, ramp and dock.  The 
Boathouse was completed in November, 2000.  In addition to Thunderbird Sailing Club, the 
Norman Sail and Power Squadron, University of Oklahoma Sailing Club and Team, Heart of 
Oklahoma Chapter of the American Red Cross, the Coast Guard Auxiliary, and Sea Scout Ship 
5790 have partnered to provide a combination of boating education and safety programs.      
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The Crow’s Nest Nature Center is located in 
the Clear Bay area.  A Lake Thunderbird 
naturalist offers guided tours, interpretive 
hikes, fishing clinics, and crafts programs to 
park visitors, school groups, and special 
interest entities whether inside or outside of 
the nature center.  A new fully-accessible 
nature center is currently under construction 
in Clear Bay; the anticipated opening date is 
spring 2008.  It is anticipated that this center 
will serve as the hub of interpretive programs 
provided by park naturalists and will offer 
displays addressing environmental and 
cultural themes.  The facility will be 
instrumental in conveying information about Lake Thunderbird—reasons for its construction, 
ownership, management, and constituents served.  Planned exhibits include threats to water 
quality, shoreline erosion, and potential strategies to aid citizens, the state, and federal 
governments in protecting the lake and its watershed. 

In support of hunters, the Oklahoma Department of 
Wildlife Conservation partners with the Oklahoma 
Tourism and Recreation Department to allow hunting 
in designated areas within project boundaries.  
Sixteen vehicular parking lots, each designed for one 
to two vehicles, are positioned at designated entry 
points for hunting.  During the appropriate seasons, 
deer (archery only) and waterfowl hunting are 
allowed. 

 

Programs and Services 
Programs and services available at Lake Thunderbird are typical of those offered at other state 
parks.  Park facilities and resources encourage visitors to camp, hike, bike, fish, boat, swim, 
picnic, practice archery, engage in general outdoor activities, and be physically active. In 
addition, the Thunderbird Horse Stables concession offers horseback rides and hayrides to park 
visitors. 

The Crow’s Nest Nature Center offers the services of a park naturalist who presents educational 
classes and programs related to the flora and fauna of the region.  On the north side of the lake is 
the Lake Thunderbird Aquatics Training Center, which offers various boating classes and a range 
of safety education programs. 

At various times of the year special events are scheduled in the park—an interpretive eagle 
watch occurs each winter; a haunted forest called the “Black Hole” is open to visitors each fall; 
“Lake Sweeps” and other clean ups are scheduled to aid with trash and litter removal; and 
boating regattas and fishing tournaments are held at various times throughout the year.  Special 
events such as a “knap-in”, a gathering of people who practice flint-knapping, periodically occur 
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at Lake Thunderbird State Park.  Since 2002, the CAST for Kids Foundation has sponsored an 
annual event at the Lake Thunderbird Aquatics Training Center for kids with disabilities and 
disadvantaged children.  The event focuses on fishing and boating activities for the kids with 
assistance from local volunteers and sponsors.  

Visitation, Origin, Frequency and Duration 
There are various techniques available to park agencies to estimate annual visitation to their 
parks.  These techniques include spot and/or periodic visitor surveys and visitor counts, car 
counters, aerial photography, etc.  Collected data, such as average persons per vehicle, peak day 
visitation, average activity participation time, etc. also contribute to make visitation estimates.  
At Lake Thunderbird State Park, campers and other overnight guests are registered and pay 
specific fees for use.  Day visitors may come and go numerous times during a visit and do so 
without direct staff contact that could lead to inaccurate counting.  The estimated annual 
visitation for Lake Thunderbird State Park for the period Fiscal Year 2003 – Fiscal Year 2007 is 
shown in Table 4.  

 
Table 4: State Park Attendance 
Reported by fiscal 
year 2003 2004 2005 2006 2007
July 130,403 133,070 117,469 109,081 102,627
August 102,489 81,292 74,850 77,449 61,036
September 67,773 54,573 82,491 52,175 46,554
October 50,128 53,136 51,954 51,572 32,012
November 47,719 36,710 36,653 37,190 21,206
December 28,400 33,047 25,354 34,802 19,763
January 31,018 33,252 24,158 29,841 17,493
February 30,197 40,031 29,986 25,474 28,358
March 52,987 55,019 51,233 40,946 56,485
April 80,733 71,984 63,878 65,882 62,946
May 208,616 253,297 180,864 122,648 119,592
June 185,782 187,439 203,319 144,930 115,729

Annual total 1,016,245 1,032,850 942,209 791,990 683,801  
 

The general trend in visitation at Lake Thunderbird State Park has been downward over the past 
five-year period.  A variety of factors could have had an impact on visitation levels, including the 
extended drought from 2005 through early 2007, followed by excessive rains during May and 
June of 2007.  Regardless of the year under consideration, the vast majority of park use occurs 
during the summer months. 

Based upon information gained during studies of state park visitors (Caneday & Jordan, 2003), 
campers at Lake Thunderbird State Park were likely to be white, middle-aged, and family 
groups.  They typically traveled less than 40 miles to reach the park and made an average of 
eight visits to Lake Thunderbird each year.  By contrast, day visitors to Lake Thunderbird State 
Park were a much more diverse group with typically under-represented minorities showing a 
greater likelihood of making a day visit.  The day visitors came to the park in small groups of 
about four individuals, commonly linked as members of the same household or family.  Day 
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visitors made an average of 24 visits each year to the park and traveled about 18 miles on each 
visit. 

As a conclusion based on the foregoing numbers, both day visitors and campers at Lake 
Thunderbird are likely to be residents of the Oklahoma City metropolitan area.  Specifically, day 
visitors are most likely to be residents of suburbs on the south side of Oklahoma City, including 
Moore and Norman. 

Concessions and Support Services 
There are five existing concession operations in the park that provide additional services and 
recreation opportunities for park visitors.  Concession contracts between the State and 
concessionaires are authorized under the provisions of Article 5 of the OTRD contract with 
Reclamation, subject to the review and approval of Reclamation.  The concessions at Lake 
Thunderbird State Park include the Calypso Cove Marina/Boat and RV storage, Clear Bay Café, 
Little River Marina, Lake Thunderbird Educational Foundation/ Thunderbird Sailing Club 
(which operates the Lake Thunderbird Aquatic Training Center), and Thunderbird Riding 
Stables. 

Entrance and User Fees 
Most public access day use areas within the 
project boundaries are open to the public at no 
charge.  The one area for which there is a day use 
fee is the Little Axe Campground Area.  A gate at 
the campground entrance is staffed to collect the 
daily entrance fee of $3.00 per vehicle.  Visitors 
who stay overnight in the campground or the lake 
huts are exempted from this day use fee. 

Other fees collected in Lake Thunderbird State 
Park include overnight fees.  Primitive tent 
camping fees are $8.00 per site; preferred tent 
sites (in areas that accept reservations) are $10.00 
per site.  RV sites vary from $11.00 to $23.00 per night based on utilities, amperage, and 
location.  The lake huts located in the Little Axe Campground are available for $45.00 per night.  
All overnight lodging has a maximum stay of 14 days, which can be extended upon request.  
Fees are discounted and/or waived with proof of 100% disability; as of 2007, seniors over the 
age of 62 are exempted from paying entrance fees. 

The concessionaires charge various fees for their services.  Thunderbird Stables offers full-care 
horse boarding for $250.00 per month, per horse.  Groups can schedule hayrides at a minimum 
of $200.00 for up to 20 people; each additional person is charged $10.00.  One-hour long 
unguided horseback rides are available for $19.00 per person.  Week-long summer horse camps 
are conducted for $250.00 per youth; the Stables charge $11.00 per person to enter the annual 
haunted forest each fall. 
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On the south side of the lake, the Calypso Cove Marina charges a variety of fees for the services 
they provide.  Paddleboat rental rates are $5.00 per person per hour while canoe rental fees are 
$20.00 for two hours or $30.00 for the day.  Rates for boat slips vary depending on size of 
watercraft and whether or not the slip is covered; prices range from $1,200 to $1,800 per year.  
Dry dock boat storage rates vary based on size of storage area and storage location (outdoors or 
indoors) and range from $300.00 to $750.00 per year.  On the north side of the lake, the Little 
River Marina charges fees for boat slip rental and dry dock storage that are comparable with 
rates posted by the Calypso Cove Marina. 
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Chapter 4 – Baseline Management  
 

Managing Agencies 
Recreational facilities at Lake Thunderbird are administered by the Oklahoma Tourism and 
Recreation Department (OTRD) through a Memorandum of Agreement with Reclamation 
(Contract No. 14-06-500-829, dated June 19, 1963, as amended.  The Oklahoma Tourism 
Commission oversees management policies and practices of all state park properties.  The 
Tourism Commission is a Board appointed by the Governor and confirmed by the Senate. Nine 
members serve on this Board and represent Oklahoma’s tourism and business communities; the 
Lieutenant Governor serves as the Chair.  The Commission hires the Director for OTRD and 
approves general policies and procedures, as well as certain purchases, contracts, and personnel 
actions.  The OTRD mission is to “Advance Oklahoma’s exceptional QUALITY OF LIFE by 
Preserving, Managing, and Promoting our Natural Assets & Cultural Amenities.”  Agency goals 
include the following: 

1. Expand the economy of the state through increased tourism promotion and development; 

2. Enhance opportunities for all citizens to enjoy Oklahoma’s natural resources and the 
benefits they provide in terms of health and quality of life; 

3. Provide a positive experience for every visitor; 

4. Effectively promote Oklahoma as a destination for visitors; 

5. Elevate the state’s image to our residents and visitors alike; and 

6. Commit to the wise use and maintenance of the state’s capital investments and land.  

 

The Administration Division of OTRD coordinates the fiscal activities of the operating divisions, 
provides financial information, fiscal control, and payroll, personnel, purchasing, and vendor 
payment services.  It interprets policy and procedures promulgated by the Commission.  Its 
Information Technology section operates the Department’s central computer system and 
network.  

Oklahoma Today Magazine covers the people, places, history, and culture of Oklahoma in a way 
designed to inform and educate Oklahomans and non-Oklahomans alike.  It is a general interest 
consumer magazine that focuses on the art, culture, history, people and places of Oklahoma and 
has been published continuously by the State since 1956.  

The Division of State Parks is responsible for operating state parks, lodges, and golf courses 
under the jurisdiction and control of the Commission.  This division also contracts with firms 
that operate leased concessions in state parks, such as marinas.  Conservation and Planning 
within the Division of State Parks provides research, planning, and construction assistance to the 
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Department and to communities throughout the state.  This unit also administers federal grant 
funds for outdoor recreation development. 

The Travel and Tourism Division is responsible for the formulation of information and 
marketing plans and programs designed to attract tourists to the state.  It is also responsible for 
the dissemination of information concerning the State’s public and private attractions, lodges, 
parks and recreational facilities.  This division also assists municipalities, public and private 
associations and organizations in the promotion of special events of local or historical interest 
and in the solicitation of conferences, meetings and conventions.  In addition, the Film Office 
works with in-state and out-of-state music and film industry officials to support, promote and 
expand the music and film activity in the state of Oklahoma. 

The project’s municipal and industrial water supply facilities, including Norman Dam, are 
operated and maintained by the Central Oklahoma Master Conservancy District under a contract 
with the Bureau of Reclamation (Contract No. 14-06-500-590 dated September 5, 1961, as 
amended). 

Facilities Operation and Maintenance 
Within the Lake Thunderbird State Park boundary, the operation and maintenance of recreation 
facilities, patrolling state park lands, enforcement of rules, and supervision of recreation 
activities are the responsibility of OTRD.  In addition, some areas in the upper reaches of the 
Hog Creek and Little River arms are designated as wildlife management areas and are available 
for hunting under a joint use agreement between OTRD and the Oklahoma Department of 
Wildlife Conservation. 

Waste Management 
Unfortunately, one of the major human impacts 
on the environment is waste.  This has been true 
for most of Oklahoma and certainly has been 
demonstrated in the Lake Thunderbird area.  
Numerous illegal and unauthorized dumps have 
become commonplace on public properties 
within and outside the project boundaries.  An 
example of such a situation is shown in the 

photograph above taken near the intersection 
of Franklin Road and 144th Street.  This type 
of situation is not unique to Lake Thunderbird, 
but does occur more commonly in higher 
populated areas than in rural settings. 

These illegal dumps are not the only waste 
management problem in the Lake Thunderbird 
area.  Recreation visitors also tend to discard 
or inappropriately abandon trash within the 
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recreation areas as seen in the photograph on the previous page.  Again, this situation is not 
unique to Lake Thunderbird.  However, these behaviors in the lake area and within the recreation 
areas adversely affect the environment. 

An area clean-up day was held in May 2007 with cooperation from numerous agencies from the 
surrounding communities and many community volunteers.  These spring clean-up days are 
typically held on an annual basis.  A press release related to this clean-up effort is included in 
Appendix E.  

This type of inter-agency cooperation on 
behalf of the project and its environment is 
demonstrated by Cleveland County District 
Attorney Greg Mashburn and Absentee 
Shawnee Lieutenant Governor Scott Miller.  
These and other agency leaders are united in 
their efforts to stop illegal dumping around 
Lake Thunderbird and to initiate efforts to 
remove such illegal dumps. 

Wastewater management is the responsibility 
of OTRD and is accomplished by the use of 

sewage lagoons located on each side of the park.  The State Department of Environmental 
Quality (DEQ) has oversight responsibility to ensure water quality and proper management of 
wastewater, storm water, and groundwater. 

Shoreline Erosion Control 
Shoreline erosion is an ongoing problem at Lake Thunderbird which affects the quality of its 
intended beneficial uses.  The problems have existed since the impoundment due to extremely 
erosive soils, long fetch distances, and high winds throughout the year.  Erosion, for instance, 
degrades the water quality by increasing turbidity.  It also impairs recreational use by damaging 
camping grounds and picnic areas.  Thus, shoreline erosion prevention is one of the essential 
lake management interventions which could be the focus for corrective actions in the years to 
come.  

A number of erosion control projects 
have been undertaken over the years with 
one of the more effective projects 
occurring in 2000.  In a joint 
Reclamation/OTRD project, rip-rap 
followed by natural growth of willows 
and other vegetative groundcover were 
utilized in several areas of the shoreline.  
The rip-rap and vegetative cover 
essentially stopped erosion where it was 
placed.  The adjacent areas, however, 
which were not protected in this manner 
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(due to limited funding), have continued to experience severe erosion problems.  In 2000 several 
areas were identified as being ‘critical’ with regard to damage to park facilities and/or the loss of 
significant park resources due to shoreline erosion. 

In response to the request of the OTRD, the Oklahoma Water Resources Board conducted a 
study of the extent of erosion through field surveys in 2001. This study was completed by Hollis 
Allen of All Environment Consulting.  The results of the survey and the various bioengineering 
approaches to address the problem were incorporated in the Shoreline Erosion Control Plan for 
Lake Thunderbird (December 2001).   

The specific findings emphasized the susceptibility to shoreline erosion of Lake Thunderbird.  
The acidic, nutrient deficient and non-cohesive nature of shoreline soils make it highly erosive 
and very difficult for plants to grow.  This is aggravated by the wave impacts produced by wind 
action that is most prevalent in spring.  The escarpments in some recreational facilities, 
especially in the open portion along the lake such as at South Sentinel Day Use Area, were 
caused by wave impact and prolonged flooding.  Human activities in the lake are among the 
identified causes of erosion at Clear Bay Point, Little Sandy, South Sentinel, and West Sentinel 
use areas. 

The Shoreline Erosion Control Plan presents several bioengineering methods to address the 
lakeshore erosion problem with corresponding cost estimates for both material and labor.  Due to 
funding constraints, cost-effective measures, such as voluntary labor consideration, were highly 
favored.  The need to prioritize the specific approaches by focusing on highly erosive public use 
areas was also expressed.  Erosion-prone public use areas were classified into five categories of 
treatment according to the height of escarpment: 

• Category 1 as the least erosion-prone 

• Category 2 with 1 to 2 feet escarpment 

• Category 3 with 2 to 4 feet escarpment 

• Categories 4 and 5 with greater than or equal to 4 feet escarpment 
 

Bioengineering methods to control shoreline erosion utilize two kinds of vegetation: 1) emergent 
aquatic plants such as water willow, bulrush, spike-rushes; and 2) unrooted cuttings or poles of 
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dormant woody plants such as willow, cottonwood.  Examples of these are shown in the 
photographs above. 

The manner of planting also varies depending upon the classification of erosion that is based on 
the specific condition to be addressed.  The simplest bioengineering method, which is mainly 
applicable to Category 2 type of erosion, makes use of vegetation planted with traditional 
planting tools such as a spade and shovel (emergent aquatic plants) and/or mechanical devices 
such as a stinger (dormant live poles).  In contrast, vegetative anchoring systems, as the name 
implies, utilize additional support structures to ensure plant growth and survival; these are suited 
for Category 2 and 3 erosion-prone areas.  These include plant rolls, erosion control mats, brush 
matting or brush mattresses.  Another method intended to treat escarpment occurrence are coir 
geotextile rolls (CGRs) made of biodegradable materials and A-jacks and willow cuttings.  The 
latter method is designed for Category 4 and 5 erosion types.  A-jacks and willow cuttings are 
referred to as vegetation with breakwater systems because of their ability to minimize wave 
action.  Three types of this method include CGR breakwater with emergent aquatics, branchbox 
breakwater, and log/tree breakwater. 

During late summer of 2003, the OWRB initiated a demonstration project that employed the 
applicable bioengineering technique to control erosion and the associated lake sedimentation.  
Two types of primarily organic breakwaters were applied to control wave action and to facilitate 
sediment accumulation for plant growth and for additional shoreline protection.  The first one is 
called branchboxes, wherein bundles of live brush approximately 10 feet long and 1 to 2 feet in 
diameter were piled between the inserted fence posts.  The other one is known as coirs, which 
are made of coconut husks rolled together by netting (about the same size of branchboxes).  
Aside from the ability to control shoreline, these bioengineering techniques may also enhance 
fish habitat, improve water quality, and provide aesthetic appeal. 

Additional erosion control may be necessary in other areas within the park that are available for 
recreation.  This would include erosion control and surface hardening for campground sites and 
trails. 

Accessibility for Persons with Disabilities 
All public use facility types, activities, programs, and opportunities available at the park must be 
accessible by all visitors in accordance with the provisions of Section 504 of the Rehabilitation 
Act of 1973 and the Americans with Disabilities Act (ADA) of 1990.  The laws apply to all 
programs and activities on any land under the jurisdiction of Reclamation, regardless of what 
entity is managing the activities.  This includes, but is not limited to, state and Federal facilities 
on Reclamation lands, concession facilities, and water use facilities providing a public service.  
All new programs, buildings, and/or facilities must be planned, designed, and conducted in a 
manner that enables access by all individuals, including those with disabilities. 

The laws stipulate that existing programs, buildings, and facilities must operate in a manner that 
is readily accessible to and usable by persons with disabilities when viewed in its entirety.  This 
does not demand that each existing facility or every part of a facility must be made accessible.  
Reclamation is not required to take any action that would result in a substantial modification to 
significant historic features of a historic property, nor if an undue burden would be placed on the 
Bureau.  The Rehabilitation Act and the ADA require that self-evaluations be conducted, and 
Action and Implementation Plans developed to ensure full compliance with the laws. 
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Further, all public information must meet the requirements of Section 508 of the Rehabilitation 
Act, as amended (29 U.S.C. 794d).  This law requires that Federal agencies electronic and 
information technology is accessible to people with disabilities.  The State of Oklahoma recently 
re-enacted laws and standards that model Section 508 (HB2197).  Thus, consideration must be 
given to the delivery of information, programs, and services in manners that are accessible to all 
individuals.  Printed and electronic materials must be available in alternative formats such as 
audio, and large print, with due consideration to colors used.  Sign language interpreters, closed 
captioning, TTYs, and individual assistance must be made available to persons with disabilities 
upon request.  Structural accessibility must also be considered and generally includes such 
elements as entrance ramps, widened doorways, lever door handles, Braille signage, and other 
modifications to physical structures. 

A number of structures have been renovated to facilitate physical access (e.g., entrance ramps 
were built, doorways were widened) for persons with disabilities.  Other types of 
accommodations are lacking, however.  For instance, very little Braille signage or written 
material exists, printed materials in large print format are not available, interpretive programs are 
not offered in audio format, and information related to the availability of assistive technology for 
use in programs and services is nonexistent.  

Having noted the concerns, several physical features and amenities exist within Lake 
Thunderbird State Park that are accessible to individuals with disabilities.  On the north side of 
the park in the Indian Point area, accessible comfort stations are found at various campgrounds: 
Hickory Hill, Fisherman’s Point, Sailboat, Zoom Beach, Beach Shelter, Little Sandy (pay 
showers) and Hog Creek.  Accessible RV sites with concrete pads that extend to the associated 
cooking grills and picnic areas are located in Hickory Hill, Little Sandy, Little Axe, Post Oak 
and Fisherman’s Point camping areas. 

Accessible picnic pavilions with zero-grade entry points are available at the East Sentinel, Beach 
Shelter, Zoom Beach, Hog Creek, Sailboat, South Dam, Post Oak and Critter Alley areas.  The 
fishing pier located in the Indian Point area is accessible, as are seven courtesy docks. 

In the Clear Bay area of the south side of the park accessible comfort stations are located at 
Critter Alley, Clear Bay Point, Little Axe, and Post Oak; Turkey Pass and South Dam all parking 
lots are paved.  The Little Axe Campground has one accessible lake hut with paved parking and 
a ground level entrance.  The Clear Bay Area offers a ¼ mile asphalt interpretive trail with paved 
parking for those with dissabilities.  Also on the south side of the park, the Clear Bay Cafe 
(restaurant) is accessible, as is the Calypso Cove Marina.  The soon-to-be completed nature 
center will be in full compliance with the applicable state and federal laws related to accessibility 
for persons with disabilities. 

ADA requirements also extend to play areas and 
include guidelines for accessibility of public 
playgrounds.  As of 2006, the playgrounds at 
Lake Thunderbird were out of compliance with 
both the requirements of the ADA and the 
guidelines of the Consumer Product Safety 
Commission for public playgrounds (CPSC, 
2007).  In addition to concerns for accessibility, 
the primary issues for safety on the playgrounds 
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within the park are related to potential for accident or injury during play on the equipment. 

Primary concerns of the Consumer Product Safety Commission guidelines are focused on the 
surface beneath and around the play apparatus.  Sufficient shock absorbing qualities are required 
to reduce the likelihood of injury based upon a fall from a specific height.  This is dependent 
upon the height of the apparatus.  Other standards also apply related to catch points, pinch points, 
protrusions, and specific detail for various types of equipment.  An example demonstrated in the 
photograph is the excessive exit height at the end of the slide. 

Law Enforcement, Safety and Noise Abatement 
Lake Thunderbird State Park staff posts campground, day-use, fishing, and hunting rules and 
regulations of the OTRD and ODWC, and maintains compliance with all state of Oklahoma 
laws. State Park Rangers serve as the primary information and enforcement unit for the park.  

Currently, Lake Thunderbird employs five full-time State Park Rangers certified by the Council 
on Law Enforcement Education and Training (CLEET).  These Rangers are commissioned to all 
parts of the state and have the same powers with respect to criminal matters and enforcement of 
laws as sheriffs, highway patrol officers, and police officers, with the exception of serving civil 
processes.  The park employs several Seasonal Rangers during peak visitation months (typically 
March through October). 

The Park Rangers are responsible for patrol of all the land within the park boundary.  They also 
provide general information about the state, region, and park to the public.  The Park Rangers 
take reports, conduct investigations, and make arrests as warranted by criminal activity.  Park 
Rangers enforce all traffic laws and conduct on-scene investigations of vehicle collisions.  They 
provide medical attention when required.  Further, they assist other state, county, and municipal 
law enforcement agencies on an as-needed basis. 

 

Table 5: Incident/Accident Statistics for Lake Thunderbird 

Month 
2003 2004 

Criminal 
Incidents 

Non-Criminal 
Incidents 

Criminal 
Incidents 

Non-Criminal 
Incidents 

January 4 0 3 4 
February 2 0 1 0 
March 9 1 13 1 
April 12 2 7 2 
May 11 7 32 3 
June 9 1 32 6 
July 26 8 48 23 
August 10 2 24 6 
September 6 0 28 4 
October 1 1 19 1 
November 0 1 5 3 
December  2 1 14 2 
TOTAL 92 24 226 55 
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As might be expected, the number of reports taken by Park Rangers directly correlates to the 
amount of usage within the park.  Summer months are significantly more active than winter 
months due to the extremely high number of visitors.  In an average year 700,000 to 1,000,000 
people will visit the park—the majority of whom visit between Memorial Day and Labor Day.  
Statistically, the month in which the highest volume of incident reports written is July, followed 
by May, June, and August.  The fewest Ranger reports are written in the month of February, 
followed by November and January (see Table 5). 

Lake Thunderbird State Park is divided into two management areas, Indian Point to the north and 
west sides of the lake, and Clear Bay to the south and east sides of the lake.  The Indian Point 
management area consists of the following access areas: Hog Creek, Hickory Hill, Little Sandy, 
Sail Boat, Fisherman’s Point, Denver Corner, East Sentinel, West Sentinel, and North Sentinel.  
The Clear Bay management area consists of the following access areas: Turkey Pass, Rose Rock 
Hill, Critter Alley, Clear Bay Point, South Dam, Little Axe, and Post Oak.  Approximately two-
thirds of all reported incidents occur in the Indian Point access areas, with the vast majority of 
those incidents occurring at Little Sandy and Hog Creek. Little Axe is the most active area on the 
south side of the lake followed by Turkey Pass and South Dam. 

 

Table 6: Incident/Accident Statistics by Incident Type 

 2003 2004 

Non-Criminal Incidents 
Vehicle accident 2 15 
Vehicle impound  5 9 
Injury to persons 3 8 
Damage to property 1 9 
Information only 4 8 
Lost property 2 1 
Vessel accident 0 1 
Drowning  2 2 
Animal bite 3 2 
Other  2 0 
Criminal Incidents 
Warrants  19 23 
Alcohol  18 58 
Drugs 9 45 
Drivers license 10 19 
Against persons 9 10 
Against property 14 46 
Against officer 8 12 
Firearms 1 1 
Other  4 12 
TOTAL 116 281 
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For reporting purposes, incidents are categorized into two primary types: Criminal and Non-
Criminal.  Criminal incidents consist of those incidents that involve a violation of state law.  
Such violations include crimes against persons (e.g., assault and rape), crimes against property 
(e.g., larceny and burglary), crimes against police officers (e.g., obstruction and assault), alcohol 
violations (e.g., driving under the influence and public intoxication), drug violations (e.g., 
possession of a controlled substance or possession of drug paraphernalia), drivers license 
violations (e.g., driving while license is suspended or revoked), firearm violations (e.g., 
unlawfully carrying or carrying while intoxicated), and warrant arrests which occur when 
Rangers investigate guests and discover there is a court issued warrant for past violations. 

Non-Criminal Incidents consist of any incident that does not involve a violation of state law.  
Such violations include vehicle accidents, vehicle impounds, vessel accidents, injuries to persons 
(accidents), damage to property, animal bites, lost property, and drowning.  Data for numbers of 
incidents by type are presented in Table 6. 
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Chapter 5 – Resource Analysis  
 

Supply and Demand 
Lake Thunderbird State Park is located within the city limits of Norman near Oklahoma City, a 
major metropolitan area in the United States.  Norman is also home to the main campus of the 
University of Oklahoma.  This urban park location contributes to the park’s popularity.  Over the 
years, the park’s annual visitation has grown far beyond the original maximum projection of 
600,000 annual visitors.  The park’s visitation peaked in the early 1980s reportedly at over 
3,000,000 annual visitors. Negative economic events in Oklahoma during the 1980s reduced the 
park’s visitation. 

Lake Thunderbird is one of seven reservoirs constructed by Reclamation in Oklahoma.  There 
are six state-managed parks and one Federally-managed park (Chickasaw National Recreation 
Area) at these seven lakes.  Visitation levels at Lake Thunderbird have been fairly stable in 
recent years (except for reductions associated with the drought of 2002-2006).  Many of the day 
use visitors come from the south Oklahoma City metropolitan area. Residents of this area have 
several other alternatives for water-based recreation experiences.  They may choose to visit Lake 
Arcadia (Army Corps of Engineers lake), Wes Watkins Reservoir (Pottawatomie Development 
Authority lake), or Lake Stanley Draper, Lake Hefner or Lake Overholser which are all 
Oklahoma City owned lakes.  Many south Oklahoma residents choose Lake Thunderbird for day 
use activities primarily because there are no day use fees at Thunderbird whereas most of the 
other near-by lakes currently (2007) do charge one or more types of day use fees.  

Day use of Lake Thunderbird is particularly important for the role it plays for traditionally 
under-served populations for whom financial considerations are often an important factor when 
making recreation decisions.  As indicated earlier, day visitors to Lake Thunderbird are more 
diverse than overnight visitors. 

Facility Requirements 

Boating Facilities and Surface Water Capacity 
Carrying capacity is defined as “the amount or type of use that an area can sustain without 
unacceptable change.”  There are several elements that have been traditionally included in the 
carrying capacity concept:  “social capacity” (user satisfaction), “resource capacity” (resource 
protection), and “physical capacity” (user safety).  Carrying capacity of a lake reflects all three of 
these elements including factors such as the surface area of the lake that is suitable/safe for 
boating, types of watercraft in use, and preference of current and past users for specific 
experiences on that lake.  It is likely that there are times when Lake Thunderbird approaches, or 
perhaps even exceeds, one or more of these carrying capacity elements especially on peak use 
weekends and holidays during summer months. 
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Access to Lake Thunderbird appears to be adequate.  Boat ramps, access lanes, and marina 
facilities are presently serving the boating community quite well.  Parking support for these 
facilities may be exceeded during high volume visitor days during the summer.  This is 
demonstrated by visitors parking on grass and in other non-designated locations, although other 
factors may be involved in such behaviors. 

Courtesy docks are provided at all boat ramps, allowing the dock to be in close proximity to the 
location of “put-in” for the boating public.  The intent of the courtesy dock is to enhance access 
from land to the water environment for boaters.  Because access to these courtesy docks includes 
the need to move from land to a constructed dock, these facilities should be reviewed for 
compliance with ADA requirements. 

Resident and visitor tolerance for noise from boating activity varies greatly.  With the increase in 
number of personal water craft and larger displacement motors, the noise from high speed 
boating can be intrusive, particularly to those visitors who are not accessing the lake for water 
recreation (e.g., campers, picnickers, sightseers). 

Some lake managers have determined that it is necessary to zone surface waters for specific 
activities in designated areas of lakes.  Generally such actions have resulted from conflict 
between types of boating visitors and the preferred activities.  Management intervention does not 
appear to be presently necessary at Lake Thunderbird. 

Campgrounds 
As reported in the 2003 state park visitor study (Caneday & Jordan, 2003), campers at Lake 
Thunderbird tend to be repeat visitors, making an average of eight visits per year to the state 
park.  On these visits, the campers stayed an average of 3.4 nights per visit.  The primary 
activities for campers during their visits included relaxing, boating, fishing, swimming, and 
hiking or walking.  To a lesser extent, campers also participated in biking.  The primary reasons 
for visiting Lake Thunderbird State Park among the campers was to be with friends or family and 
because the park was close to home.  Most of these campers also indicated that these visits were 
a weekend activity and that Lake Thunderbird was their primary destination for the visit.  As 
indicated earlier, these overnight visitors tended to be from the majority population in the south 
metropolitan area of Oklahoma City. 

The state park visitor study (Caneday & Jordan, 2003) also revealed that campers at Lake 
Thunderbird believe that most amenities possible at a campsite are important to their visit.  They 
indicated a desire to have a hard surface camping pad, picnic table, grill and fire-ring, electricity 
with a range of voltages, water, and sewer.  The exceptions to this expression of importance were 
cable TV and internet connections.  In addition, these campers were satisfied with the present 
provision of amenities.  They also indicated they felt quite safe during their visits. 

Day Use Areas 
Day visitors to Lake Thunderbird were more diverse in ethnicity and race than were campers.  
Day visitors tended to be repeat visitors to Lake Thunderbird averaging 24 visits per year.  These 
visitors came to the park primarily on weekends and chose to relax, swim, and boat during their 
visits.  The primary reasons day visitors choose Lake Thunderbird is the proximity of the park to 
their homes, family, and friends, and the absence of day use fees. 
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Day visitors indicated that the present amenities and services at Lake Thunderbird were 
important aspects of their experience.  In addition, they indicated they were satisfied with the 
present services.  They also indicated they felt safe during their visits to the park. 

Restrooms 
Restrooms in public recreation areas serve a variety of users and reflect the expectations from 
those individuals.  Park restrooms must be in compliance with ADA requirements and must meet 
state health code and local laws related to waste management.  

In the 2003 state park visitor study, campers indicated a strong desire for flush toilets and free 
public showers as amenities in restrooms designed for their areas.  These campers also indicated 
a strong resistance to paying for showers.  Clean restrooms have been shown to be significant 
factors in satisfaction among overnight visitors. 

The same park visitor study showed that 
day visitors also desired clean public 
restrooms with basic amenities.  Water, 
electricity, and toilets were necessities 
for all day visitors, while showers were 
not considered to be important 
amenities.  Day visitors indicated a 
definite preference for restrooms with 
flush toilets as contrasted with vault 
toilet facilities.  Several locations do not 
offer flush toilets.  An example of a 
vault toilet is shown in the photograph. 

As of 2007, OTRD was preparing new 
site plans for upgrading restroom 

facilities.  In addition, Reclamation included Lake Thunderbird among projects statewide to 
receive upgraded, fully accessible restroom facilities.  Numerous alternatives are available for 
such facilities, even without traditional plumbing and waste systems.  Composting toilets, 
waterless waste systems, and other designs offer facilities that are aesthetically pleasing, easy to 
clean, have less odor, and have less adverse environmental impacts. 

Another sanitary facility commonly found in state parks is a sewage dump station for both 
Recreation Vehicles (RV’s) and boats.  Campers and boaters expect to find dump stations at state 
parks.  Visitors have expressed satisfaction with the dump stations that have been provided at 
Lake Thunderbird. 

Accessibility Needs 
Based on federal law, the increasing percentage of persons with disabilities in American society, 
and the ethical commitment of service to all people, accessibility of public recreation facilities is 
essential.  Earlier discussion presented the facts related to legal requirements.  Those standards 
and compliance criteria are readily available and are frequently under review as new technology 
becomes available. 

It is incumbent upon management to establish and support a plan for compliance with laws 
related to accessibility.  Frequently accessibility is perceived as being an issue of design and 
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construction of facilities: accessibility is equally an issue of marketing, programming, 
communication (including multi-sensory and multi-lingual signs and materials), employment, 
and inclusion in recreation opportunities.  These various aspects of accessibility require on-going 
diligence from management in the same manner as design and planning of facilities. 

The U.S. Access Board (2007) provides recommendations for design and full compliance with 
the laws.  In addition, on-going review of new technology and improved accommodation permits 
managers to remain current in providing accessible accommodations.  

Trails 
Trail use is becoming an increasingly popular outdoor recreation activity in Oklahoma.  
Walking, hiking, and biking were highly rated activities in the state park visitor study and are 
identified as major attractions for a large segment of the population.  These trails may serve 
several different purposes and different users.  Nature trails, transitional trails, access trails, 
mountain bike trails, and others are important for visitors to Lake Thunderbird.  The photographs 
on the following page demonstrate some of the various forms and uses of trails at Lake 
Thunderbird. 

At the time of the preparation of this RMP there was no indication of conflict between types of 
trail users at Lake Thunderbird State Park.  That is probably the result of reasonable separation 
of use as indicated by signs, maps and planning.  As diversity of visitation increases, there will 
be increased diversity of trail use.  Therefore, management should consider means for 
minimizing conflict between trail users. 

Management should also remain vigilant in assuring that trails, where conditions allow, meet the 
requirements of the Americans with Disabilities Act.  Currently, only one quarter mile trail is 
accessible and it is only partially so.  Trails do not have to be surfaced in concrete to be 
accessible.  The guidelines provided by the U.S. Access Board (2007) suggests a variety of 
surfaces, while expanding the concept of accessibility to support amenities that permit transition 
from vehicles or surrounding areas to a usable trail. 
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Examples of trails present at Lake 
Thunderbird State Park. 
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Chapter 6 – Issues, Alternatives, and Preferred Plan 
 

Overview and Summary 
During the public involvement phase of this RMP, numerous issues that were received from the 
public were evaluated by the Planning Work Group.  As these issues were discussed, they were 
condensed into sixteen consolidated issue statements.  For each of these issue statements, the 
PWG reviewed background material, developed alternatives, and selected a preferred alternative.  
The RMP planning process requires consideration of a “No Action” alternative.  A No Action 
alternative does not mean that “no action would be taken”.  Rather, it means that for a given 
issue, whatever current or baseline management action is already being conducted would 
continue without any change.  For several of the issues, after the Group discussed baseline 
management, the Group actually selected the “No Action” alternative as the “preferred plan”.  

 
 

Issue Statement 1: Law Enforcement 
Existing laws are not adequately enforced due to inadequate resources. 

 
Background 
 
Lake Thunderbird is located within the legal jurisdiction of several law enforcement agencies. 
Oklahoma State Park Rangers, a unit within the Oklahoma Tourism and Recreation Department, 
have primary law enforcement responsibility on the land within the park boundaries.  The 
Oklahoma Highway Patrol (OHP), a division of the Oklahoma Department of Public Safety has 
jurisdiction on the water and around the park.  OHP also has primary responsibility for the 
activities on the water and has primary responsibility on the roads leading to the park.  The 
Oklahoma Department of Wildlife Conservation provides law enforcement for hunting and 
fishing activities on the land and water areas at Lake Thunderbird.  Lake Thunderbird is also 
within the city limits of the City of Norman and is within the jurisdiction of the Norman Police 
Department.  Since the boundary of the park is completely within Cleveland County, the 
Cleveland County Sheriff’s Department also has jurisdiction at the park.  The various agencies 
coordinate law enforcement efforts and have a history of cooperation. However, the resources of 
these agencies are limited, occasionally resulting in periods with a limited law enforcement 
presence.  
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Presentations were made to the PWG by members of the Oklahoma Highway Patrol, City of 
Norman Police Department, and Oklahoma State Park Rangers. 

Alternatives: 

A. Double the current number of park rangers and support staff (to 10 full-time) including 
appropriate supplies and resources for these positions.  

B. Encourage citizens to volunteer to assist park management in monitoring lake activities. 

C. No Action (continue law enforcement with current resources).  

Preferred Plan: Alternative A 

• Double the current number of park rangers and support staff (to 10 full-time) including 
appropriate supplies and resources for these positions. 

 

Issue Statement 2: Noise 
Excessive noise from watercraft adversely affects the quality of the lake environment. 

 
Background: Lake Thunderbird provides an opportunity for various recreation activities 
including motorized boating.  Currently limited regulations specifically address the noise from 
watercraft at the lake. In addition, the lake is within the city limits of Norman, which has noise 
ordinances.  The Oklahoma Lake Patrol has primary responsibility for law enforcement on the 
water; however, they do not have a patrol boat on the water at all times.  Further, housing 
developments have been constructed around the lake since it was originally developed.  Some 
property owners around the lake believe that drag boats and personal watercraft using the lake 
are too loud.  The Lake Patrol is aware of the concern, but has a difficult time enforcing existing 
noise and muffler regulations. 

During the PWG sessions, a member of the Oklahoma Lake Patrol described the methods they 
use to check mufflers on boats and enforce noise regulations to those in attendance. 

Alternatives: 

A. Adopt a state law allowing enforcement of city ordinances at state park properties within 
city limits.  

B. Enact state legislation to set state noise levels and boat speed limits.  

C. Zone the lake to establish use areas for various recreational activities.  

D. Develop a noise enforcement plan for the lake that includes setting patrol times, 
monitoring noise, speed, and safety.  

E. No Action (continue existing enforcement efforts).  

Preferred Plan: Alternatives A and D 

• Adopt a state law allowing enforcement of city ordinances at state park properties within 
city limits and then develop a noise enforcement plan for the lake that includes setting 
patrol times, monitoring noise, speed, and safety. 
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Issue Statement 3: Watercraft Operation 
There is a lack of education and awareness regarding watercraft operation and safety.  Should 
Oklahoma require mandatory watercraft safety training and licensing to operate watercraft? 

 
Background:  The planning work group (PWG) received numerous comments from the public 
concerning the operation of watercraft at the lake.  In Oklahoma, there is no minimum age 
requirement for operation of boats other than personal watercraft.  Only persons 12 years of age 
and older may legally be the sole operator of a personal watercraft.  The unsafe operation of 
some watercraft at the lake is a concern of park management, law enforcement, and the public. 
NOTE:  During the public input process the Oklahoma Legislature passed Senate Bill 1495, 
“The Kyle Williams Boating Safety Education Act,” and Governor Brad Henry signed the 
Legislation into law on June 6, 2006.  The new law satisfies the recommendation in alternative A 
and becomes a part of baseline management. 

Alternatives: 

A. Adopt state legislation that establishes and funds a mandatory boating safety education 
and licensing program for persons who were born after a certain date.  

B. Increase public awareness of existing educational and safety programs that are currently 
available through public schools and park naturalist programs.  

C. No Action (continue current management). 

Preferred Plan: Alternative B 

• Increase public awareness of existing educational and safety programs that are currently 
available through public schools and park naturalist programs. 

 

Issue Statement 4: Boating Capacity 
Is the lake subjected to boating over-use? 

 
Background:  Lake Thunderbird is one of the most used public recreation lakes in Oklahoma.  
Many different recreational activities occur during high use periods.  During these high use 
periods, different watercraft users pursue their activities in close proximity and conflicts 
sometimes occur between users.  Sometimes these conflicts result in damage to property and 
personal injury. 

Alternatives: 

A. Carrying capacity studies for Lake Thunderbird should be conducted to determine if over 
use is occurring.  

B. No Action (continue current management).  
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Preferred Plan: Alternative A 

• Carrying capacity studies for Lake Thunderbird should be conducted to determine if over 
use is occurring. 

 

Issue Statement 5: Trails 
There is a need for more trails. 

 
Background:  Recreational trails are among the most utilized facilities at every Oklahoma State 
Park. Park visitors consistently rank the need for more trails as their number one priority for park 
development.  Because Lake Thunderbird is close to a major metropolitan area, it receives a 
higher than normal level of trail use.  In addition, demand for new and expanding trail activities, 
such as mountain biking, places an even higher demand on existing facilities.  

Alternatives: 

A. Create an adopt-a-trail program to maintain and create new trails.  

B. Connect existing trails.  

C. Encourage the Department (OTRD) to seek out and apply for grants.  

D. No Action (Continue current trail system management). 

 Preferred Plan: Alternatives A, B and C  

• Create an adopt-a-trail program to maintain and create new trails, connect existing trails, 
and encourage the Department (OTRD) to seek out and apply for grants. 

 

Issue Statement 6: Improved Infrastructure 
There is a need for improved infrastructure. 

 
Background:  The Oklahoma Tourism and Recreation Department routinely identifies capital 
improvement needs at all Oklahoma state parks.  The Department ranks capital improvement 
needs based upon a priority scale that reflects the Department’s long-term goals and objectives.  
There are currently over $90,000,000 of capital improvement needs within Oklahoma State 
Parks.  Lake Thunderbird State Park has thirteen projects on the list that total almost $2,500,000. 
Requested projects at Lake Thunderbird include sewage system improvements, campground 
renovations, fishing piers and docks, and paving projects.  Copies of the Lake Thunderbird State 
Park capital improvement requests were provided to the PWG.  

Alternatives: 

A. Encourage the Oklahoma legislature to fully fund the Lake Thunderbird State Park 
maintenance and construction needs.  
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B. No Action (continue identifying improvement needs and requesting funding for capital 
improvement projects.) 

Preferred Plan: Alternative A 

• Encourage the Oklahoma legislature to fully fund the Lake Thunderbird State Park 
maintenance and construction needs. 

 

Issue Statement 7: Amenities for Anglers 
There is a need for improved and expanded fishing facilities. 

 
Background:  During the public input process, several comments arose concerning the need for 
improving existing fishing facilities and to develop new facilities for fishing at Lake Thunderbird 
State Park.  Requests for fishing docks, fishing piers, and boat docks are included in the current 
capital improvement plan for the park.  In addition, there have been requests to leave park 
facilities open year round, which would increase the operating costs at the park.  

Alternatives: 

A. Improve and expand existing fishing facilities and increase access to fishing areas on 
shoreline.  

B. Support the OTRD maintenance and construction needs list for Lake Thunderbird as a 
high priority in the state.  

C. No Action (continue current management of existing facilities). 

Preferred Plan: Alternatives A and B 

• Improve and expand existing fishing facilities and increase access to fishing areas on 
shoreline; and support the OTRD maintenance and construction needs list for Lake 
Thunderbird as a high priority in the state. 

 

Issue Statement 8: Water Quality 
Is there an existing problem with the water quality that might result in a public health and safety 
issue? 

 
Background: As part of the continuing efforts to improve water quality in Lake Thunderbird, the 
Oklahoma Water Resources Board (OWRB) and the Central Oklahoma Master Conservancy 
District (COMCD) engaged in their fifth year of monitoring chlorophyll and nutrient 
concentrations in the lake.  The OWRB recommended several management alternatives that have 
been implemented by the COMCD and have greatly improved the lake’s algae and chlorophyll 
problems. 

Recent monitoring data were examined to check Oklahoma’s Integrated Report listing of Lake 
Thunderbird as fish and wildlife impaired due to high turbidity and low dissolved oxygen.  If 
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sufficient data were presented to show that the lake is fully supporting its beneficial uses with 
respect to each parameter, the lake can be “de-listed” for the parameters.  De-listing removes the 
state requirement for the completion of a TMDL (Total Maximum Daily Load) for that 
parameter.  In 2003, Lake Thunderbird was determined to be impaired for dissolved oxygen and 
turbidity; in 2004, the lake was impaired for turbidity and not impaired for dissolved oxygen. 
Data were not conclusive to suggest de-listing Lake Thunderbird for either parameter.  Lake 
Thunderbird is currently meeting state criteria for municipal drinking water. 

An OWRB staff member made a presentation on water quality issues to the PWG. 

Alternatives: 

A. The Oklahoma Water Resources Board (OWRB) needs to continue its plan to address the 
algae, dissolved oxygen, and turbidity issues at Lake Thunderbird.  Support DEQ’s plan 
to follow through and schedule Total Maximum Daily Load (TMDL) testing at the Lake.  

B. Water quality study results should be made accessible to better educate the public about 
current water quality monitoring at Lake Thunderbird.  

C. No Action (continue current water quality efforts). 

Preferred Plan: Alternative A 

• The Oklahoma Water Resources Board (OWRB) needs to continue its plan to address the 
algae, dissolved oxygen, and turbidity issues at Lake Thunderbird.  Support DEQ’s plan 
to follow through and schedule Total Maximum Daily Load (TMDL) testing at the lake. 

 

Issue Statement 9: Erosion 
Is erosion having a significant impact on the turbidity and overall quality of the reservoir’s 
water? 

 
Background:  Shoreline erosion control projects at Lake Thunderbird are being implemented 
through EPA’s §319 non-point source pollution grants program.  By demonstrating innovative 
ways to combat erosion and suspended sediment, the OWRB seeks to educate lake managers 
about the habitat-friendly benefits of establishing aquatic plants to improve the health of our 
state’s aquatic communities.  

Alternatives: 

A. An erosion control plan should be developed to identify areas that are being heavily 
impacted by erosion.  

B. OTRD should adopt best management practices for shoreline preservation and protection.  

C. No Action (continue current management programs). 

Preferred Plan: Alternative B 

• OTRD should adopt best management practices for shoreline preservation and protection. 
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Issue Statement 10: Legislative Authority for Fees 
Are the provisions of the 2004 legislation with regard to entrance and day-use charges at 
Oklahoma state parks, and the subsequent maximum fees established by the Oklahoma Tourism 
and Recreation Department Commission, satisfactory to address both visitor concerns and park 
management responsibilities at Lake Thunderbird State Park? 

 
Background:  There are approximately ten states that do not have legislatively authorized park 
entrance fees.  The Oklahoma legislature had debated the state park entrance fee issue off and on 
for decades with the same outcome – no park entrance fees in Oklahoma.  However, in 2004, 
legislation [74 O.S. 1847.1 (12) (c)] was passed that authorized the Oklahoma Tourism 
Commission to establish “entrance or day-use charges”.  The maximum fees authorized under 
Section (f) were established by the Oklahoma Tourism Commission on March 18, 2004. 

Currently only one state park, Natural Falls State Park, charges an entrance fee for the entire 
park.  Three other state parks collect a daily use fee at separate campgrounds located within the 
parks.  They are Lake Murray, Lake Texoma, and Lake Thunderbird State Parks.  All of the 
money generated goes directly back into those specified campgrounds or the park for 
improvements.  However, limitations were placed on how the entrance fee revenue can be used. 
It cannot be used to pay certain expenses such as personnel, equipment, or operation of the 
gatehouse. 

A presentation concerning this issue was provided to the PWG by the Lake Thunderbird State 
Park Manager. 

Alternatives: 

A. Evaluate state park legislation and implementation of rules from other states to see what 
has worked well and what has not.  Based on this evaluation, submit a recommendation 
to the legislature for possible modification of the existing Oklahoma user fee legislation 
and implementation of rules. 

B. No Action (continue current fee structure).  

Preferred Plan: Alternative B 

• No Action (continue current fee structure). 

 

Issue Statement 11: Current Fee Program 
Is the current day-use fee program at Lake Thunderbird State Park (Little Axe area only) 
appropriate for some other areas in the park? 

 
Background:  Due to the existing configuration of the Little Axe campground and the ability to 
collect fees at one location, this area was chosen to begin implementing a daily use fee.  This 
campground is heavily used and enforcement of the daily fee has reduced illegal activities in the 
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area.  The entrance fee of $3.00 per day per vehicle is charged to everyone except paid campers 
who are allowed one free pass for the days paid to camp.  Annual passes cost $25.00 and expire 
at the end of December each year.  In the off-season, an iron ranger (self service device) is in 
place and payment of the fee is on the honor system. 

All of the money generated from this fee goes directly back into this campground and is used for 
repairs or improvements.  In fiscal year 2005, $23,702 was generated from the daily use fee.  
Projects completed with this revenue included re-roofing the shelter and middle bathhouse, 
repairing the sidewalk at the shelter to meet ADA standards, remodeling the inside of the middle 
bathhouse (new tile, doors, sinks, toilets, and paint), installing new water lines in the tent 
camping area, adding eight new water hydrants, and purchasing and installing new grills at every 
site. 

A presentation concerning this issue was provided to the PWG by the Lake Thunderbird State 
Park Manager. 

Alternatives: 

A. Evaluate options for establishing day-use fees at other access areas around Lake 
Thunderbird.  

B. No Action (continue to limit the day-use fee program to the Little Axe area).  

Preferred Plan: Alternative A 

• Evaluate options for establishing day-use fees at other access areas around Lake 
Thunderbird. 

 

Issue Statement 12: Hunting 
Is there a need to adjust current hunting programs at Lake Thunderbird? 

 
Background: Hunting opportunities at Lake Thunderbird State Park were originally the 
responsibility of the Oklahoma Department of Wildlife Conservation (ODWC).  On July 1, 1978, 
all ODWC lands at Lake Thunderbird were transferred to the control of the Oklahoma Tourism 
and Recreation Department.  The ODWC still maintains primary law enforcement and 
management responsibility for hunting activities at the lake.  

Waterfowl hunting has been ongoing since the early days of the project.  Hunting closes at 1:00 
p.m. daily.  Hunters must hunt in boats or within 100 yards of the shoreline.  Portions of four 
arms of the lake are open for hunting.  Waterfowl hunting was expanded to include early teal and 
goose seasons in 1998.  To improve waterfowl hunting opportunities, the ODWC began a 
Japanese millet-seeding program in 1997. 

Deer hunting began during the 1982–1983 hunting season.  Only archery hunting is allowed. 
Portions of two arms of the lake were initially open and deer archery hunting was expanded to 
four arms of lake in 1991. 

Parking is allowed in designated areas only, typically along roadsides or at dead-ends.  A parking 
permit is required for these areas.  Permit applicants must possess a fishing and/or hunting 
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license to obtain a permit.  Permits are free and enforcement is provided by the Norman Police 
Department. 

A presentation was made to the PWG by a member of the ODWC on hunting at Lake 
Thunderbird State Park. 

Alternatives: 

A. Hunting opportunities should be expanded at Lake Thunderbird.  

B. Hunting opportunities should be reduced at Lake Thunderbird.  

C. No Action (continue current hunting programs).  

Preferred Plan: Alternative C 

• No Action (continue current hunting programs). 

 

Issue Statement 13: Fishing 
Is there a need to adjust current fishing programs at Lake Thunderbird? 

 
Background:  Fishing is a favorite recreational activity of many Lake Thunderbird State Park 
visitors.  The Oklahoma Department of Wildlife Conservation (ODWC) administers a 
comprehensive fisheries management program at the lake.  Reservoir fisheries management 
includes three basic elements: habitat enhancement, stocking, and regulations.  Habitat 
enhancements include: water level manipulation, aquatic vegetation plantings, and artificial 
structures.  Regulations include: closed seasons, minimum length limits, and slot limits.  
Stocking plans include: new introductions, put-grow-take, and winter correction.  Supplemental 
stockings usually have no effect in reservoirs. 

The Lake Thunderbird Fisheries Management Plan includes: an annual fish population survey for 
largemouth bass, crappie, catfish (periodic), saugeye, and forage (gizzard and threadfin shad).  
Lake Thunderbird fishing regulations include: 14” minimum length limit for largemouth bass, 
18” minimum length limit for saugeye, and bow fishing below the dam.  The Lake Thunderbird 
habitat enhancement program includes: aquatic vegetation recovery and brush rows/piles.  The 
Lake Thunderbird stocking strategy is to stock 1½” saugeye every other year. 

A presentation was made to the PWG by a member of the ODWC on fishing at Lake 
Thunderbird State Park. 

Alternatives: 

A. Fishing opportunities should be expanded at Lake Thunderbird.  

B. No Action (continue current fishing programs). 

Preferred Plan: Alternative A 

• Fishing opportunities should be expanded at Lake Thunderbird. 
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Issue Statement 14: Concession Operations 
Is there a need for additional concession operations in the park? 

 
Background:  The Oklahoma Tourism and Recreation Department (OTRD) utilizes concession 
operations for activities that are most effectively provided by agencies and organizations other 
than state government.  At Lake Thunderbird State Park this includes two marinas, horse stable 
operations, a restaurant, and a boathouse. 

All concession opportunities are cumulatively bid with terms being established in part by the 
magnitude of financial investment to be made by the lessee.  A percentage of gross income is 
paid to the State for the permission to operate within a state park.  

Other opportunities for concession operations can always be considered provided the activities 
meet the requirements of the Oklahoma Tourism and Recreation Department, are economically 
feasible, and do not detract from the park experience.  Copies of the lease concession rules and a 
report on income received from existing concession operations was provided to the PWG. 

Alternatives: 

A. Conduct a needs assessment to identify new concession opportunities in the park.  

B. No Action (continue current management programs). 

Preferred Plan: Alternative B 

• No Action (continue current management programs). 

 

Issue Statement 15: Access for Persons with Disabilities 
Lake Thunderbird State Park needs to put a higher priority on meeting at least the minimum 
recreational standards for persons with disabilities. 

 
Background:  Lake Thunderbird State Park is currently subject to all applicable state and federal 
laws requiring minimum standards to allow access for person with disabilities.  At this time, 
Lake Thunderbird State Park has completed accessibility evaluations that identify areas that are 
not meeting the minimum accessibility requirements.  Based on these evaluations, Lake 
Thunderbird State Park is currently correcting deficiencies including the addition of a fully 
accessible Nature Center within the Turkey Pass Recreation Area.  In addition, the Bureau of 
Reclamation is providing funds to renovate the Turkey Pass Campground.  The Turkey Pass 
renovations include modifications to RV sites, tent sites, and the addition of a new comfort 
station.  

A presentation was made to the PWG by the Bureau of Reclamation’s representative responsible 
for accessibility compliance at federal projects. 
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Alternatives: 

A. Recreation opportunities for the persons with disabilities should be expanded at Lake 
Thunderbird.  

B. No Action (support current plan and meet minimum standards). 

Preferred Plan: Alternative B 

• No Action (support current plan and meet minimum standards). 

 

Issue Statement 16: Trash 
There is a trash problem at Lake Thunderbird State Park. 

 
Background:  Illegal dumping has been a problem around Lake Thunderbird State Park for many 
years.  There are many section line roads that dead-end at the park boundary and are used as 
informal dumping areas.  The current management policy is to clean-up illegal dumps as soon as 
they are identified.  Most of this dumping is outside the boundary of the park on property not 
managed by OTRD and often outside Reclamation boundaries.  Park management works closely 
with property owners to clean-up illegal dumps around the lake.  Illegal dumps can be very 
expensive to remove, especially if they involve unknown chemicals or substances.  

Park visitors also dispose of refuse improperly within the park.  The cost of picking up trash in 
the park is substantial.  Some trash, such as glass bottles, can become a safety hazard to park 
visitors. 

A presentation was provided to the PWG by the Oklahoma Tourism and Recreation 
Department’s Chief Ranger on trash dumping at or near the park.  

Alternatives: 

A. State, County and Local governments should provide multiple free locations for local 
citizens to dispose of refuse at least four times a year.  

B. A more aggressive education and signage program should be developed to inform the 
public about proper methods of disposing of refuse.  

C. Glass containers should be prohibited in the park.  

D. No Action (continue current management programs).  

Preferred Plan: Alternative D 

• No Action (continue current management programs). 
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Appendix A – Public Involvement Plan 
 

Attachment A 
Lake Thunderbird/Norman Project Resource Management Plan 

Public Involvement Plan 
February 11, 2004 

 
Introduction 

 
 
During the past decade, Federal and State agencies have come to recognize the importance of 
public participation in developing Resource Management Plans (RMPs). A properly organized 
public participation program executed early in a planning process results in a well-informed 
public and better cooperation between the public and government agencies. Involving the public 
early in the process ensures a sense of responsibility and, thus, their confidence in the outcome of 
resource management decisions. Although public involvement may initially require additional 
effort on the part of the agency, it ultimately saves both time and money and strengthens the 
relationship between the public and government agencies. 
 
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 relative success of 
public involvement techniques and the public involvement program as a whole is indicated by 
how well informed the public is and by how much the public has contributed to making an 
environmentally sound, feasible decision that is supported by a significant segment of the public. 
 
The preparation of an RMP for the Norman Project will require extensive public involvement 
activities throughout the planning process. Because the preparation of an RMP is a Federal 
action that requires compliance with the National Environmental Policy Act (NEPA), the public 
involvement process will serve both the RMP and NEPA document. This Public Involvement 
Plan (PIP) documents the general methods to be used to contact and solicit comments from 
interested parties. The PIP is designed to guide and structure all activities in an effort to provide 
an open forum for the exchange of ideas and information. 
 

 
Public Involvement Plan Components 

 
 
The Norman Project RMP Project Team (Project Team) will use several public involvement 
methods to gain insight into the concerns of those entities potentially affected by provisions of 
the Norman Project RMP. The Project Team will include representatives from the following 
agencies: Bureau of Reclamation (BOR), Oklahoma Tourism and Recreation Department, 
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Oklahoma Department of Wildlife Conservation, and the Central Oklahoma Master Conservancy 
District. Methods of soliciting public input will include public workshops, newsletters, media 
contact, and formation of a Resource Management Planning Work Group. The public 
involvement process will offer the public and various interest groups information about the 
project and its potential impacts and will solicit their ideas and comments regarding the different 
issues. All correspondence with the general public and with the media, including newsletters, 
will be coordinated with, and approved by, the BOR’s Modification Technical Representative 
(MTR) for the project. 
 

 
Newsletters 

 
 
Information regarding the different aspects and phases of the RMP will be published in a series 
of newsletters to be distributed to the public. The Project Team will develop and maintain a 
project mailing list of individuals, agency personnel, and user group representatives who will 
receive the newsletters throughout the project. The Project Team anticipates producing a total of 
six newsletters for the Lake Thunderbird RMP project. A brief description of each newsletter and 
an estimated time of distribution are provided below. 
 
Newsletter #1: Summer 2004. The first newsletter will introduce the RMP process and key RMP 
personnel, establish a time frame for completion of the RMP and Environmental Assessment 
process, provide a description of public involvement activities, announce public workshops, 
identify preliminary issues, and request that individuals fill out a voluntary mail-in response 
form. 
 
Newsletter #2: Fall 2004. The second newsletter will discuss the planning process to date, 
present the results of the mail-in response form, present the results of the first public workshop, 
present the participants of the planning work group, and discuss future activities. 
 
Newsletter #3: Winter 2004/2005. This newsletter will present the problem statement, RMP 
goals and objectives, and RMP planning criteria. 
 
Newsletter #4: Spring 2005. The fourth newsletter will summarize the proposed management 
alternatives, request comments regarding the alternatives, and establish the dates and locations of 
the second public workshop. 
 
Newsletter #5: Fall 2005. This newsletter will discuss the status of the RMP and NEPA 
document and provide information on how individuals might comment on the document's 
contents. 
 
Newsletter #6: Spring 2006. The sixth newsletter will present the final preferred RMP alternative 
to the public. 
 
Other newsletters may be prepared on an as-needed basis. 
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Public Workshops 
 

 
Public workshops will be conducted three times during the planning process. The workshops will 
be held at an appropriate facility located close to Lake Thunderbird State Park or in Norman, 
Oklahoma. The workshops will be designed to obtain public input into the planning process and, 
as the project proceeds, share results. These public workshops will be “open house” 
informational meetings. Several Project Team members, including, but not limited to, the Project 
Leader, the Public Involvement Specialist, and Reclamation personnel, will be available to 
answer questions that participants may have. 
 
The first workshop will be designed in a “scoping” format to identify and address the issues, 
concerns, and opportunities that are inherent to the project. Maps and photographs of the project 
area will be available. A generic list of issues will be provided to inform the public of planning 
constraints. Members of the public will be asked to provide any additional issues or concerns 
they may have. The first workshop will be scheduled in July or August 2004. 
 
The second public workshop will be scheduled in November or December 2004 and will focus 
on presenting the full range of project alternatives. RMP alternatives will be graphically 
presented on a project area base map, and summaries of the major components of each will be 
available for review. The third and final workshop will be scheduled in September or October 
2005 and will present the final preferred alternative(s). Additional information regarding the 
second and third public workshops will be included in future newsletters. 
 

 
Planning Work Group 

 
 
The Planning Work Group is an important element for the successful completion of the Norman 
Project RMP project. The Planning Work Group will include local, State, and Federal 
Government agency representatives, user group representatives, local landowners, and resource-
dependent organization representatives who have a significant interest in the future management 
and use of the resource. The purpose of the group will be to facilitate decision-making between 
groups and individuals with diverse interests and to work toward a consensus for a preferred 
plan. Members of the Planning Work Group will be solicited from interviews, public meetings, 
newsletter surveys, and recommendations. 
 
The Planning Work Group will help identify issues, develop goals and objectives, and formulate 
a problem statement. In addition, the Planning Work Group will probably discuss the resource 
inventory and analysis results, formulate a full range of alternatives, and select a preferred plan. 
Up to six meetings between the Project Team and the Planning Work Group may be necessary.  
 
Formation of the Planning Work Group will be achieved primarily by direct discussion with 
representatives of those organizations, resource users, and agencies directly involved with the 
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RMP project (see list below). The Planning Work Group will be limited to individuals or group 
representatives with a significant interest in the project. 
 

 
Proposed Planning Work Group 

 
 

1. City of Norman 
2. Town of Little Axe 
3. Cleveland County 
4. Central Oklahoma Master Conservancy District 
5. Association of Central Oklahoma Governments (ACOG) 
6. Environmental Organizations 
7. General Public/Resource Users 
8. Local Merchants 
9. Natural Resources Conservation Service 
10. Oklahoma Water Resources Board 
11. Oklahoma State Historic Preservation Office 
12. Oklahoma Department of Wildlife Conservation 
13. Oklahoma State Parks, Resorts and Golf 
14. Oklahoma Department of Public Safety – Lake Patrol Division 
15. Indian Affairs Commission 
16. University of Oklahoma 
17. Oklahoma Conservation Commission 
18. Oklahoma Department of Agriculture – Forestry Division 
19. Oklahoma Department of Transportation 
20. O.U. Biological Survey 
21. Oklahoma Archeological Survey 
22. Oklahoma Office of Handicapped Concerns 
23. U.S. Bureau of Reclamation 
24. U.S. Fish and Wildlife Service 
25. Concessions 
26. Oil and Gas operators 
27. U.S. Army Corps of Engineers 

 
 

Media 
 

 
Coordination with the media will be handled primarily by the Project Team with approval by the 
MTR. Anticipated media exposure for the Norman Project RMP project includes local 
newspapers (print) and radio. Print publicity will be in the form of press releases and, if 
necessary, paid public notices to guarantee adequate exposure. News releases will be prepared 
and sent to appropriate local newspapers and radio stations. All media correspondence will be 
approved by the MTR prior to release. 
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Agency/Government Coordination 
 

 
The Project Team proposes to contact and interview all of the government agencies, special 
interest groups, and local governments included in the preliminary Planning Work Group to 
discuss the issues or land use problems that need to be addressed in the Norman Project RMP. 
All contacted parties with a significant interest in the RMP process will be encouraged to 
participate as a member of the planning work group. It may be necessary to coordinate one-on-
one with certain groups initially but not beyond simple introductory meetings and requests for 
participation; this will prevent conflicts due to perceived favoritism from the general public and 
potential legal problems. Private meetings will be discouraged. 
 

 
Conclusions 

 
 
Through the implementation of this PIP, the Project Team will encourage and provide all 
interested publics and agency representatives with the opportunity to comment on the Norman 
Project RMP. The public involvement activities have been structured to provide an open forum 
for the exchange of ideas and information. As such, this PIP will: 
 

• Provide meaningful public participation and informed decision-making 
 

• Ensure an open and visible planning process 
 

• Identify and document the interests, concerns, and desires of the various interested 
agencies and publics 

 
• Attempt to reach a consensus on the proposed management plan and develop solutions to 

key resource issues, concerns, and management policies  
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Lake Thunderbird Public Meeting Input  April 13, 2006 

 
Issue Statement: 1 
Existing laws are not adequately enforced due to inadequate resources. 
 
Background: 
Lake Thunderbird is located within the legal jurisdiction of several law enforcement agencies.  Oklahoma State 
Park Rangers, a unit within the Oklahoma Tourism and Recreation Department, have primary law enforcement 
responsibility on the land within the park boundaries. The Oklahoma Highway Patrol and the Oklahoma Lake 
Patrol, divisions of the Oklahoma Department of Public Safety, have jurisdiction on the water and around the park.  
The Oklahoma Lake Patrol has primary responsibility for the activities on the water and the Oklahoma Highway 
Patrol has primary responsibility on the roads leading to the park.  The Oklahoma Department of Wildlife 
Conservation provides law enforcement for hunting and fishing activities on the land and water areas at Lake 
Thunderbird.  Lake Thunderbird is also within the city limits of the City of Norman and is within the jurisdiction 
of the Norman police department.  Since the boundary of the park is completely within Cleveland County, the 
Cleveland County Sheriff’s Department also has jurisdiction at the park.  The various agencies coordinate law 
enforcement efforts and have a good history of cooperation.  However, the resources of these agencies are limited, 
which occasionally results in periods where there is a limited law enforcement presence.  
 
Presentations were made to the PWG by members of the Oklahoma Lake Patrol, City of Norman Police 
Department, and Oklahoma State Park Rangers. 
 

A. Double current park rangers and support staff (approximately 10 fulltime) including appropriate supplies 
and resources for these positions.  

Alternatives: 

 
B. Encourage citizens to volunteer to assist park management in monitoring lake activities. 

 
C. No Action (Continue Law enforcement with current resources).   

 
Response A B C 

(No Action) 
Non Specific Comment 

1 1    
2 1    
3   1  
4   1  
5 1    
6 1    
7  1   
8 1 1   
9 1 1   
10    1 
11    1 

Total 6 3 2 2 
 

A:  Need more frequent patrols at boat ramps and campgrounds 
Public Comments: 

A:  Need more park rangers with a greater range of action to react, especially to illegal conditions 
B:  Hopefully charging entrance fees will cut down crime. 
1: There is no longer Lake Patrol, it is all Oklahoma Highway Patrol.  B: please do not encourage citizens to 
assist in monitoring lake activities unless it is an emergency. 
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2: Chose A & B : and teach the kids about safety and consideration – enlist scouts, etc. for younger school 
children a day at the lake for kids is nice – maybe it is like drivers ed – eventually fruitful 
3:  Both A & B: if A is implemented the state will need to allocate more money to the park program. 
4:  Enforcing the rules and laws already in place will solve many of the problems around the lake, but 
doubling the park ranger staff may not help without increasing support from the state patrol and city 
police. 
5:  We should consolidate law enforcement in the lake area when we can – this would save resources and 
money. Most residents would look out for non law-abiding visitors and would report if we had an agency to 
report to. 
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Issue Statement: 2  
Excessive noise from watercraft adversely affects the quality of the lake environment. 
 
Background 
Lake Thunderbird provides an opportunity for various recreation activities including power boating.  There are 
currently limited regulations that specifically address the noise from watercraft at the lake; however, the lake is 
within the city limits of Norman, which does have noise ordinances. The Oklahoma Lake Patrol has primary 
responsibility for law enforcement on the water; however, they do not have a patrol boat on the water at all times.  
Housing developments have been constructed around the lake since it was originally developed.  Some property 
owners around the lake believe that drag boats and personal watercraft using the lake are too loud.  The Lake 
Patrol is aware of the concern, but has a difficult time enforcing existing noise and muffler regulations.  A member 
of the Oklahoma Lake Patrol described the methods they use to check mufflers on boats and enforce noise 
regulations.    
 

A. Adopt a state law allowing enforcement of city ordinances at state park properties within city limits.  
Alternatives: 

 
B. Enact state legislation to set state noise levels and boat speed limits.  

  
C. Zone the lake to establish use areas for various recreational activities.  

 
D. Develop a noise enforcement plan for the lake that includes setting patrol times, monitoring noise, speed, 

safety, etc.  
 

E. No Action (Continue existing enforcement efforts).  
 
Response A B C D E 

(No Action) 
Non Specific Comment 

1 1      
2 1      
3 1      
4 1      
5  1     
6   1    
7   1    
8   1    
9    1   
10    1   
11    1   
12     1  
13 1      
14 1      
15      1 
16     1  
17 1 1     
18   1 1   
19 1      
20 1      
21     1  
22     1  
23     1  

Total 9 2 4 4 5 1 
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Public Comments: 
A:  Need to have more patrol watercraft to patrol area and make their presence known. 
A:  I would support A. I live near the lake and visit with my boat from time to time and there are at times 
boats that are too loud. 
B:  Wont work it is too expensive to supply every state trooper that works the water with a device to check 
decibel levels 
E:  Props on airboats make more noise than engines. What audible noise level considered. Boats have 
mufflers. 
Both A & B: are needed and enforcement needs to be improved.  
Both C& D: For noise Enforcement – pre-certify boat by annual inspection to meet noise regulations. – 
switchable exhaust does not qualify. Also, pre-certify for safety. 
1:  There should be a noise ordinance on the lake as there is anywhere in the city limits – we should not 
discourage boating but work to make it pleasurable by everyone. Jet Boats without mufflers are the main 
problem. Music at night is also a concern. 
2: From Bonnie Penny: I live on 108th and Boyd street and at times the noise is so loud its unbearable but 
you have to learn to live with it. If there is anything that can be done to control this, it would be greatly 
appreciated. 
3: From Kathy Brandt: Only issue to have “No action” as an alternative. Complaints must have come from 
women. These boats are a harmless outlet for males – they’re loud and fast, drink gallons of expensive fuel 
and look good too! Lake was here before houses. Boats are only operated a couple months a year. Why not 
look at the noise from a different perspective?  Like, “hey, they’re having fun, enjoying being outdoors, 
staying out of trouble,” etc. it’s like the huge aircraft from Tinker – let it be! I’m female, live near the lake 
and don’t own a powerboat. Let these guys have their fun! 
4: Statement on behalf of Lloyd Booth, President of the Oklahoma City Jet Boat Association: the association 
meets all state regulations on boat safety, which includes the state standards that govern the exhaust systems 
as well as all aspects noise of control. On a yearly basis, The Oklahoma City Jet Boat Associations arranges 
a date with the Oklahoma Highway Patrol to do a total safety inspection of all association boats. All other 
boats are welcome to be inspected on this date as well. We are a non-profit organization and in our by-laws 
we self govern our membership for safety as well as following the state regulations governing boating. Why 
would only one group of boaters be singled out to be put in a tentative confined zoned area of the lake? My 
understanding is that most of the citations given last year for illegal exhaust or noise violations were 
received by out-of-state boaters. The state laws are currently meeting your alternatives, A, B, C, and D, and 
are enforced by the Oklahoma Highway Patrol and Lake Patrol, so we see no reason for any other actions. 
5:  Statement from Johnny C.?: I would respond to the concerned homeowners who live around the lake, 
specifically the PWG members. There are existing laws that govern excess noise pertaining to illegal muffler 
systems on boats, cars, trucks, etc. Existing state laws do govern these circumstances and on a lake area, 
even boats that are legal will seem loud due to the surrounding area of the lake and the echo off the water. 
The Oklahoma Highway Patrol has no trouble writing citations to the few people that are in violation of the 
laws. The people who have moved in since the lake was built should understand they are moving into a 
highly used area for watercraft activities. It is like building a new home next to a railroad track or an 
interstate or highway and then request the state government to move the railroad or the truckers due to a 
noise levels for Tinker AFB to not use Thunderbird as a flyover on the approach for landing due to the noise 
as they fly over? My comment is like those who build on golf courses and are excited to be there; however, 
when the golfers send the balls into the yards or into windows, there are complaints about this issue as well. 
At present time, it appears to me that there are more than enough resources to cover the problems that the 
homeowners are bringing forward. If the intent of the PWG were to ban the powerboats due to the noise 
levels, what watercraft would then be next that might disturb their quiet?       
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Issue Statement: 3  
There is a lack of education and awareness regarding watercraft operation and safety.  Should Oklahoma 
require mandatory watercraft safety training and licensing to operate watercraft? 
 
Background: 
 
The planning work group (PWG) received numerous comments from the public concerning the operation of 
watercraft at the lake.  In Oklahoma, there is no minimum age requirement for operation of boats other than 
personal watercraft.  Only persons 12 years of age and older may legally be the sole operator of a personal 
watercraft.  The unsafe operation of some watercraft at the lake is a concern of park management, law 
enforcement, and the public.  
 

A. Adopt state legislation that establishes and funds a mandatory boating safety education and licensing 
program for persons that were born after a certain date.  

Alternatives: 
 

 
B. Increase public awareness of existing educational and safety programs that are currently available through 

public schools and park naturalist programs.  
 

C. No Action (Continue current management). 
 
Response A B C 

(No Action) 
Non Specific Comment 

1 1    
2 1    
3 1    
4 1    
5  1   
6 1    
7 1    
8 1    
9 1    
10 1    
11 1 1   
12 1 1   
13    1 
14    1 

Total 11 3 0 2 
 
 
Public Comments: 
A:  OHP already receives Fed. funds for Boater Education. Direct those funds to a licensing program with 
or without legislative appropriations. Use the existing on-line course as the basis (such as Alabama does) 
A:  A needs to be implemented, particularly for personal watercraft when kids are involved. 
A:  People must have a state (any state) drivers license to operate a boat. If you can’t drive a car then you 
can’t drive a boat. 
A:  Boat Licenses should be required with a minimum six hours of classes. 
A:  at least have a driver’s license for a car or motorcycle. 16 yrs old 
A and B:  motors vs. sales. Jet skis everywhere – education is good – increase lake patrol. Use volunteers if 
needed. 
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A and B:  At times the lake is too dangerous to be out on a boat because of boaters with little or no 
experience with boats, add a little beer, and you really have some need for control. Also, jet skis should be 
outlawed. 1:  want to know what age I think 15 would be ok. 
2: From OHP officer #85: the background statement is inaccurate. There is a minimum age required to 
operate all vessels in Oklahoma, it is 12 years old, however a 2 year old can operate any vessel if 
accompanied by a 16 year old. 
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Issue Statement: 4 
Is the lake subjected to boating over use?   
 
Background: 
Lake Thunderbird is one of the most used public recreation lakes in Oklahoma.  Many different recreational 
activities occur during high use periods.  During these high use periods, different watercraft users pursue their 
activities in close proximity and conflicts sometimes occur between different users.  Sometimes these conflicts 
result in damage to property and personal injury. 
 

A. Carrying capacity studies for Lake Thunderbird should be conducted to determine if over use is occurring.  
Alternatives: 

 
B. No Action (Continue current management).  

 
Response A B 

(No Action) 
Non Specific Comment 

1 1   
2 1   
3 1   
4 1   
5  1  
6  1  
7  1  
8 1   
9 1   

10  1  
11   1 
12   1 

Total 6 4 2 
 
 
 

A:  Again, please enforce safety – just the presence of lake patrol would help. Also- get some kind of weather 
siren out there – some gust conditions have cost lives. 

Public Comments: 

A:  If full capacity, a limit needs to be set. 
B:  I believe other considerations (day use, etc.) will help. If it persists as a problem afterwards then conduct a 
study. 
1:  charge a $5.00 fee for each boat, it would not only help support the lake but help on overcrowding as well. 
I am a boat owner but I will pay $5.00 to help make it a little safer. 
2:   1) increase water patrol during high use periods 2) limit areas allowing jet skis (Arcadia) 3) have some 
policy addressing types of motors/boats – I recently observed a swamp boat with an aircraft engine on the 
lake – come on here. 
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Issue Statement: 5  
There is a need for more trails. 
 
Background: 
Recreational trails are one of the most utilized facilities at every Oklahoma State Park.  Park visitors consistently 
rank more trails as their number one priority for park development.  Because Lake Thunderbird is close to a major 
metropolitan area, it receives a higher than normal level of trail use.  In addition, demand for new and expanding 
trail activities, such as mountain biking, places an even higher demand on existing facilities.   
 

A. Create an adopt-a-trail program to maintain and create new trails.  
Alternatives: 

 
B. Connect existing Trails.  

 
C. Encourage the Department to seek out and apply for grants.  

 
D. No Action (Continue current trail system management).  

 
 
Response A B C D 

(No Action) 
Non Specific Comment 

1 1     
2  1    
3  1    
4   1   
5   1   
6    1  
7    1  
8 1 1    
9 1 1 1   
10 1 1 1   

Total 4 5 4 2 0 
 
 
 
 
Public Comments: 
A and B:  More trails! They are a huge asset. Connect them! Turn the right of way of SE 120th going north 
from highway 9 into a trail. And then of course publicize and publicize! 
A, B, and C:  Horse trails also need to be spread out. There should also be trashcans placed throughout the 
trails. 
A, B, and C:  are all good ideas. It would be necessary to have more money in the park budget. 
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Issue Statement:  6 
There is a need for improved infrastructure. 
 
Background: 
The Oklahoma Tourism and Recreation Department routinely identifies capital improvement needs at all 
Oklahoma State Parks.  The Department ranks capital improvement needs based upon a priority scale that reflects 
the Department’s long-term goals and objectives.  There are currently over $90,000,000 of capital improvement 
needs within Oklahoma State Parks.  Lake Thunderbird State Park has thirteen projects on the list that total almost 
$2,500,000.  Requested projects at Lake Thunderbird include sewage system improvements, campground 
renovations, fishing piers and docks, paving projects, etc.  Copies of the Lake Thunderbird State Park capital 
improvement requests were provided to the PWG.    
 

A. Encourage the Oklahoma Legislature to fully fund the Lake Thunderbird State Park maintenance and 
construction needs.  

Alternatives: 

 
B. No Action (Continue identifying improvement needs and requesting funding for capital improvement 

projects.) 
 

Response A B 
(No Action) 

Non Specific Comment 

1 1   
2 1   
3 1   
4 1   
5 1   
6 1   
7 1   
8 1   
9 1   
10 1   

Total 10 0 0 
 
 
 
Public Comments: 
A:  Yes! Why is the legislature & Governor giving back money when we have so many public needs… right 
here at the lake 
A:  Boat ramp parking lot striping – no parking signs – traffic flow signage or barriers – bumpers on docks. 
1:  This definitely needs to be done. 
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Issue Statement:  7 
There is a need for improved and expanded fishing facilities. 
 
Background: 
During the public input process, there were several comments concerning the need for improving existing fishing 
facilities and to develop new facilities for fishing at Lake Thunderbird State Park.  There are requests for fishing 
docks, fishing piers, and boat docks included in the current park’s capital improvement plan.  In addition, there 
have been requests to leave park facilities open year round, which would increase the operating costs at the park.  
 

A. Improve and expand existing fishing facilities and increase access to fishing areas on shoreline.  
Alternatives: 

 
B. Support OTRD maintenance and construction needs list for Lake Thunderbird as a high priority in the 

state.  
 

C. No Action (Continue current management of existing facilities). 
 

Response A B C 
(No Action) 

Non Specific Comment 

1 1    
2 1    
3 1    
4  1   
5  1   
6  1   
7 1    
8 1    
9 1 1   

10 1 1   
11    1 
12    1 

Total 7 5 0 2 
 
 
 
Public Comments: 
A:  Use ODWC matching money to improve ramps, docks and piers. Actively search for matching money if 
State Parks can’t get it in their budget. 
A:  Access to the lake by road such as area 2 is very poor early in the year and I believe it should be opened in 
early April throughout late November. Shoreline access on the east side of the lake is very poor. We need more 
roads to access the lake on all sides. 
A and B:  Boating facilities are indirectly related to fishing (as well as other recreational opportunities) and 
there are funds available (lots) for boating access facilities. Fishing facility funds are also available but are 
prioritized on a statewide basis and are harder to get. A project that combines boating and fishing access has 
a much higher chance of being funded (75%). Consider making extensive boat access docks next to ramps 
that allow fishing. 
A and B:  Open closed areas such as Area 2 and Post Oak campgrounds and the area south of the Twin 
Bridges. Alternatives with lower lake levels and boat ramps being closed all of these areas should be open. 
Even at normal levels, these areas should be open from April 1st to November 30. 
1:  Fishing could be expanded, however litter control and all other issues should be addressed first. 
2:  The best fishing areas are always in accessible – stocking of the lake would attract tournaments, which 
would increase income. 
 
 



 87 

Issue Statement: 8 
Is there an existing problem with the water quality that might result in a public health and safety issue? 
 
Background: 
As part of the continuing efforts to improve water quality in Lake Thunderbird, the Oklahoma Water Resources Board 
(OWRB) and the Central Oklahoma Master Conservancy District (COMCD) have begun their fifth year of monitoring 
chlorophyll and nutrient concentrations in the lake. The OWRB has recommended several management alternatives that 
have been implemented by the COMCD and have greatly improved the lake's algae and chlorophyll problems. 

Recent monitoring data was examined to check Oklahoma’s Integrated Report listing of Lake Thunderbird as fish and 
wildlife impaired due to high turbidity and low dissolved oxygen. Should sufficient data be presented to show the lake 
is fully supporting its beneficial uses with respect to each parameter the lake can be “de-listed” for the parameters? De-
listing removes the state requirement for the completion of a TMDL (Total Maximum Daily Load) for that parameter. 
In 2003, Lake Thunderbird was determined to be impaired for dissolved oxygen and turbidity; in 2004, the lake was 
impaired for turbidity and not impaired for dissolved oxygen. Data was not conclusive enough to suggest de-listing 
Lake Thunderbird for either parameter. 

Lake Thunderbird is currently meeting state criteria for municipal drinking water. 

A presentation by an OWRB staff member was made to the PWG. 

 

A. The Oklahoma Water Resources Board (OWRB) needs to continue its plan to address the algae, dissolved 
oxygen, and turbidity issues at Lake Thunderbird. Support DEQ’s plan to follow through and schedule Total 
Maximum Daily Load (TMDL) testing at the Lake.  

Alternatives: 

 
B. Water quality study results should be made more accessible to better educate the public about current water 

quality monitoring at Lake Thunderbird.  
 

C. No Action (continue current water quality efforts). 
 

Response A B C 
(No Action) 

Non Specific Comment 

1 1    
2 1    
3 1    
4 1    
5 1    
6 1    
7  1   
8  1   
9  1   
10 1 1   
11 1 1   

Total 8 5 0 0 
 
 
 
Public Comments: 
A and B:  This lake needs to be cleaned up. Proper lake ? and natural lake resources should be added to clean 
up the lake. 
A and B:  Keep an eye on it – work with other agencies as needed, including City of Norman 
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Issue Statement: 9 
Is erosion having a significant impact on the turbidity and overall quality of the reservoir’s water? 
 
Background: 
Shoreline erosion control projects at Lake Thunderbird are being implemented through EPA’s §319 non-point 
source pollution grants program. By demonstrating innovative ways to combat erosion and suspended sediment, the 
OWRB seeks to educate lake managers on the habitat-friendly benefits of establishing aquatic plants to improve the 
health of our state’s aquatic communities.  
 

A. An erosion control plan should be developed to identify areas that are being heavily impacted by erosion.  
Alternatives: 

 
B. OTRD should adopt best management practices for shoreline preservation and protection.  

 
C. No Action (continue current management programs). 

Response A B C 
(No Action) 

Non Specific Comment 

1 1    
2 1    
3 1    
4 1    
5  1   
6  1   
7  1   
8  1   
9  1   

10  1   
11  1   
12  1   
13 1    
14  1   
15    1 

Total 5 9 0 1 
 
 
 
Public Comments: 
A:  It is important to identify turbidity contribution in watershed as well as the lake itself. Construction of the 
new mall on the west side of I-35 may have a significant impact of the short-term turbidity of T-bird. This is 
what we saw in 85-86 and had a devastating effect on the aquatic vegetation at the lake. It has taken years 
and much work to try to re-establish this important part of the lakes ecosystem. 
B:  Contact OU’s American Society of Civil Engineers for “Free” labor. They try community service projects 
that would include environmental engineering. 
1: Put more emphasis on OWRB and ODNC aquatic plant projects to help vegetate the shorelines money and 
other cooperation. 
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Issue Statement: 10 
Are the provisions of the 2004 legislation with regard to entrance and day-use charges at Oklahoma state parks, and 
the subsequent maximum fees established by the Oklahoma Tourism and Recreation Department Commission, 
satisfactory to address both visitor concerns and park management responsibilities at Lake Thunderbird State Park? 
 
Background: 
There are only about ten states that do not have legislatively authorized park entrance fees.  The Oklahoma legislature 
had debated the state park entrance fee issue off and on for decades with the same outcome - no park entrance fees in 
Oklahoma.  However, in 2004, legislation, 74 O.S. 1847.1 (12) (c), was passed that authorized the Oklahoma Tourism 
and Recreation Department Commission to establish “entrance or day-use charges”.  The maximum fees authorized 
under Section (f) were established by the Oklahoma Tourism and Recreation Department Commission on March 18, 
2004. 

Currently, only one state park, Natural Falls State Park, charges an entrance fee for the entire park.  Three other state 
parks collect a daily use fee at certain campgrounds located within the parks. They are Lake Murray, Lake Texoma, and 
Lake Thunderbird State Parks.  All of the money generated goes directly back into those specified campgrounds or the 
park for improvements.  However, limitations were placed on how the entrance fee revenue can be used.  It cannot be 
used to pay certain expenses such as manpower, equipment, or operation of the gatehouse. 

A presentation concerning this issue was provided to the PWG by the Lake Thunderbird State Park Manager. 

 

A. Evaluate state park legislation and implementing rules from other states to see what has worked well and what 
has not.  Based on this evaluation, submit a recommendation to the legislature for possible modification of the 
existing Oklahoma user fee legislation and implementing rules.  

Alternatives: 

 
B. No Action (Continue current fee structure).  

 
Response A B 

(No Action) 
Non Specific Comment 

1 1   
2 1   
3 1   
4  1  
5 1   
6 1   
7  1  
8  1  
9   1 

Total 5 3 1 
 
 
Public Comments: 
A:  Would help and could provide funds for improvements. 
A:  A fee should be charged and less access routes should be used to enter park. 
B:  No Fees for main park entrance 
B:  Legislation is not designed to alleviate Thunderbird issues. 
1:  Fees should not be charged for park entrance. Fees for boat launch would be as long as they were 
reasonable - $3.00 
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Issue Statement: 11 
Is the current day-use fee program at Lake Thunderbird State Park, i.e., Little Axe area only, appropriate for the 
some other areas in the park? 
 
Background: 
Due to the existing configuration of the Little Axe campground and the ability to collect fees at one location, this 
area was chosen to begin implementing a daily use fee.  This campground is heavily used and enforcement of the 
daily fee has reduced illegal activities in the area.  The entrance fee of $3.00 per day per vehicle is charged to 
everyone except paid campers who are allowed one free pass for the days paid to camp.  Annual passes cost $25.00 
and expire at the end of December. In the off-season, an iron ranger (self serve device) is in place and payment of 
the fee is on the honor system. 
 
All of the money generated from this fee goes directly back into this campground and is used for repairs or 
improvements only.  In Fiscal year 2005, $23,702 was generated from the daily use fee. Projects completed with this 
revenue included re-roofing the shelter and middle bathhouse, repairing the sidewalk at the shelter to meet ADA 
standards, remodeling the inside of the middle bathhouse (new tile, doors, sinks, toilets, and paint), installing new 
water line in tent camping area, adding 8 new water hydrants throughout the area, purchasing and installing new 
grills at every site.  To date in fiscal year 2006, $11,487.00 has been collected and will be used to fund projects 
within the area.  

A presentation concerning this issue was provided to the PWG by the Lake Thunderbird State Park Manager. 

 

A. Evaluate options for establishing day-use fees at other access areas around Lake Thunderbird.  
Alternatives: 

 
B. No Action (continue to limit the day-use fee program to the Little Axe area).  

 
Response A B 

(No Action) 
Non Specific Comment 

1 1   
2 1   
3 1   
4 1   
5 1   
6  1  
7 1   
8 1   
9  1  

Total 7 2 0 
 
 
Public Comments: 
A:  Improve campground and enforcement – improve boat ramps and docks. 
A: Overall entrance fee should be added with a discount for season pass buyers. 
B:  Please no entrance fees. 
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Issue Statement: 12 
Is there a need to adjust current hunting programs at Lake Thunderbird? 
 
 Background: 
Hunting opportunities at Lake Thunderbird State Park were originally the responsibility of the Oklahoma Department 
of Wildlife Conservation (ODWC).  On July 1, 1978, all ODWC lands at Lake Thunderbird were transferred to the 
control of the Oklahoma Tourism and Recreation Department.  The ODWC still maintains primary law enforcement 
and management responsibility for hunting activities at the lake.      
 
Waterfowl hunting has been ongoing since the early days of the project.  Hunting closes at 1:00 p.m. daily.  Hunters 
must hunt in boats or within 100 yards of the shoreline.  Portions of four arms of the lake are open for hunting.  
Waterfowl hunting was expanded to include early teal and goose seasons in 1998.  To improve waterfowl hunting 
opportunities, the ODWC began a Japanese millet-seeding program in 1997. 
 
Deer hunting began during the 1982– 83 hunting season.  Only archery hunting is allowed.  Portions of two arms of 
the lake were initially open and deer archery hunting was expanded to four arms of lake in 1991. 
 
Parking is allowed in designated areas only, typically along roadsides or at dead-ends.  A parking permit is required 
for certain areas.  Permit applicants must possess fishing and/or hunting license to get permit.  Permits are free and 
enforcement is provided by the Norman Police Department. 
 
A presentation was made to the PWG by a member of the ODWC on hunting at Lake Thunderbird State Park. 
 

A. Hunting opportunities should be expanded at Lake Thunderbird.  
Alternatives: 

 
B. Hunting opportunities should be reduced at Lake Thunderbird.  

 
C. No Action (continue current hunting programs).  

 
Response A B C 

(No Action) 
Non Specific Comment 

1 1    
2 1    
3  1   
4  1   
5   1  
6   1  
7  1   
8   1  
9    1 

10   1  
Total 2 3 4 1 

 
Public Comments: 
B:  Would be best. The hunters leave spent shotgun shells and other debris on the ground. Using deer estruses 
homes and feeding corn is not very sporting. 
C:  Out of state visitors hunting license should have cost lowered 
1:  Drinking also needs to be addressed – somehow. I appreciate the efforts of our rangers, highway patrol, 
etc. 
2: Hunting works well the way it is. Archery should be monitored closely when close to housing 
developments. Hunting and fishing should be regulated under the ODWC. 
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Issue Statement: 13 
Is there a need to adjust current fishing programs at Lake Thunderbird? 
  
Background: 
Fishing is a favorite recreational activity of many Lake Thunderbird State Park visitors.  The Oklahoma Department 
of Wildlife Conservation (ODWC) administers a comprehensive fisheries management program at the lake.  
Reservoir fisheries management includes three basic elements: habitat enhancement, stocking, and regulations.  
Habitat enhancement include: water level manipulation, aquatic vegetation plantings, and artificial structure.  
Regulations include: closed seasons, minimum length limits, slot limits, etc.  Stocking plans include: new 
introductions, put-grow-take, and winter correction.  Supplemental stockings usually have no effect in reservoirs. 
 
The Lake Thunderbird Fisheries Management Plan include: annual fish population survey for largemouth bass, 
crappie, catfish (periodic), saugeye, and forage (gizzard and threadfin shad).  Lake Thunderbird fishing regulations 
include:  14” minimum length limit for largemouth bass, 18” minimum length limit for saugeye, and bow fishing 
below the dam.  Lake Thunderbird habitat enhancement includes:  aquatic vegetation recovery and brush rows/piles.  
The Lake Thunderbird stocking strategy is to stock 1 ½ “ saugeye every other year. 
 
 A presentation was made to the PWG by a member of the ODWC on fishing at Lake Thunderbird State Park.  
 

A. Fishing opportunities should be expanded at Lake Thunderbird.  
Alternatives: 

 
B. No Action (continue current fishing programs).   

 
Response A B 

(No Action) 
Non Specific Comment 

1 1   
2 1   
3 1   
4 1   
5  1  
6 1   
7 1   

Total 6 1 0 
 
 
 
 
 
Public Comments: 
A:  Please expand the fishing opportunities. 
A:  Good job we have noticed the improvements! 
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Issue Statement: 14 
Is there a need for additional concession operations in the park? 
 
Background: 
The Oklahoma Tourism and Recreation Department (OTRD) considers using concession operations for activities 
that are most effectively provided by other than state government.  At Lake Thunderbird State Park, this includes 
two marinas, a stable operation, a restaurant, and the boathouse. 
 
All concession opportunities are cumulatively bid with terms being established in part by the magnitude of financial 
investment to be made by the lessee.  A percentage of gross income is paid to the state for the permission to operate 
within a state park.  
 
Other opportunities for concession operations can always be considered provided the activities meet the 
requirements of the Oklahoma Tourism and Recreation Department, are economically feasible, and do not detract 
from the park experience.  Copies of the lease concession rules and a report on income received from existing 
concession operations was provided to the PWG. 
 

A. Conduct a needs assessment to identify new concession opportunities in the park.   
Alternatives: 

 
B. No Action (continue current management programs).  

 
Response A B 

(No Action) 
Non Specific Comment 

1 1   
2 1   
3 1   
4  1  
5  1  
6 1   
7 1   
8 1   

Total 6 2 0 
 
Public Comments: 
A:  Improve some of the existing concessions (Alameda Marina store) to increase revenue 
A:  Would be good to know more about any possible need 
A:  More concessions needed – improvement of current concessions 
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Issue Statement: 15 
Lake Thunderbird State Park needs to put a higher priority on meeting at least the minimum recreational 
standards for the disabled. 
 
Background: 
Lake Thunderbird State Park is currently subject to all applicable state and federal laws requiring minimum 
standards to allow access for person with disabilities.  At this time, Lake Thunderbird State Park has completed 
accessibility evaluations that identify areas that are not meeting the minimum accessibility requirements.  Based on 
these evaluations, Lake Thunderbird State Park is currently correcting deficiencies including the addition of a fully 
accessible Nature Center within the Turkey Pass Recreation Area.  In addition, the Bureau of Reclamation is 
providing funds to renovate the Turkey Pass Campground.  The Turkey Pass renovations include modifications to 
RV sites, tent sites and the addition of a new comfort station.   
 
A presentation was made to the PWG by the Bureau of Reclamation’s representative responsible for accessibility 
compliance at federal projects. 
 

A. Recreation opportunities for the disabled should be expanded at Lake Thunderbird.  
Alternatives: 

 
B. No Action (support current plan and meet minimum standards).  

 
Response A B 

(No Action) 
Non Specific Comment 

1 1   
2 1   
3 1   
4 1   
5  1  
6  1  

Total 4 2 0 
 
 
Public Comments: 
No additional comments. 
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Issue Statement: 16 
There is there a trash problem at Lake Thunderbird State Park. 
 
Background: 
Illegal dumping has been a problem around Lake Thunderbird State Park for many years.  There are many section 
line roads that dead at the park boundary that are used as informal dumping areas.  The current management policy 
is to clean-up illegal dumps as soon as they are identified.  Most of this dumping is outside the boundary of the park 
on property that is not managed by OTRD.  Park management works closely with all property owners to clean-up 
illegal dumps around the lake.  Illegal dumps can be very expensive to remove, especially if they involve unknown 
chemicals or substances.   
 
Park visitors also dispose of refuse improperly within the park.  The cost of picking up trash in the park is 
substantial.  Some trash, such as glass bottles, can become a safety hazard to park visitors. 
 
A presentation was provided to the PWG by the Oklahoma Tourism and Recreation Department’s Chief Ranger on 
trash dumping at or near the park.    
 

A. State, County and Local governments should provide multiple free locations for local citizens to dispose of 
refuse at least four times a year.   

Alternatives: 

 
B. A more aggressive education and signage program should be developed to inform the public about proper 

methods of disposing of refuse.  
 
C. Glass containers should be prohibited in the park.  
 
D. No Action (continue current management programs).  

 
Response A B C D 

(No Action) 
Non Specific Comment 

1 1     
2 1     
3 1     
4 1     
5  1    
6  1    
7   1   
8  1 1   
9 1 1 1   

10 1 1 1   
11 1 1 1   
12     1 
13     1 

Total 7 6 5 0 2 
 
 
Public Comments: 
B and C:  Additional dumpsters and trash containers around the camping areas and boat docks might be a 
big help. Overflowing containers on busy weekends can create quite a mess. 
A, B, and C:  Would all be good. This is a big problem at the lake. Something needs to be done about the 
present trash. 
A, B, and C:  Laws should be carried out! No Warnings! If caught littering a fine or jail should be enforced. 
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A, B, and C:  Containers have been provided (have seen at Denver Corner) so continue at more locations and 
label containers as they are identified in city water bills. Organize a lake sweep. I have done this on Arcadia. 
It works well and it’s actually pretty fun. I believe the Water Resources Board did Arcadia. Also take 
advantage of OU’s abundance of volunteers 
1:  There is a definite problem with trash. Most of the trash I have seen has been along the lakeshore in areas 
that are mainly accessible by boats – glass, cans, tires, etc. Another problem is the hunters, they leave shell 
casings and trash. 
2: Use solar powered cameras (motion activated) to catch the bad guys and put them in shackles on main 
street until they donate substantial free hours to clean up. 
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Appendix B – Detailed Map of Soils 
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Legend
1, Stephenville-Darsil-Newalla complex, 3 to 8 percent slopes

10, Teval silt loam, 3 to 8 percent slopes

13, Derby loamy fine sand, 3 to 15 percent slopes

15, Littleaxe loamy fine sand, 1 to 3 percent slopes

2, Harrah fine sandy loam, 5 to 8 percent slopes

20, Tribbey fine sandy loam, 0 to 1 percent slopes, frequently flooded

21, Pits

3, Grainola-Ashport complex, 0 to 8 percent slopes

30, Brewless silty clay loam, 0 to 1 percent slopes, rarely flooded

32, Lomill silty clay, 0 to 1 percent slopes, occasionally flooded

35, Stephenville-Darsil-Newalla complex, 3 to 8 percent slopes, eroded

36, Stephenville-Darsil complex, 1 to 5 percent slopes, eroded

37, Harrah fine sandy loam, 5 to 8 percent slopes, eroded

5, Harrah fine sandy loam, 5 to 8 percent slopes, gullied

6, Grainola-Ironmound complex, 5 to 12 percent slopes

64, Renfrow silty clay loam, 3 to 5 percent slopes, eroded

67, Newalla fine sandy loam, 3 to 5 percent slopes

7, Stephenville-Darsil complex, 1 to 5 percent slopes

77, Teller fine sandy loam, 1 to 3 percent slopes

        

         

        

         

        

       

           

          

          

           

          

  

  

 

       

        

         

         

         

           

 

       

           

          

        

        

          

          

       

          

         

       

77, Teller fine sandy loam, 1 to 3 percent slopes

8, Stephenville-Darsil-Newalla complex, 3 to 8 percent slopes, gullied

80, Teller fine sandy loam, 5 to 8 percent slopes

81, Norge silt loam, 1 to 3 percent slopes

83, Norge silt loam, 5 to 8 percent slopes, eroded

85, Norge silt loam, 5 to 8 percent slopes

9, Kingfisher-Ironmound complex, 1 to 5 percent slopes

92, Port fine sandy loam, 0 to 1 percent slopes, occasionally flooded

93, Port silt loam, 0 to 1 percent slopes, occasionally flooded

94, Port silt loam, 0 to 1 percent slopes, frequently flooded

95, Pulaski fine sandy loam, 0 to 1 percent slopes, occasionally flooded

96, Ashport silt loam, 0 to 1 percent slopes, occasionally flooded

DAM, Large dam

M-W, Miscellaneous water

W, Water
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Appendix C – Detailed Map of Vegetative Cover 
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Legend
Oak - Cedar Forests

Central Crosstimbers

Eastern Red Cedar Woodland

Eastern Red Cedar - Oak Woodland

Oak Woodland

Tallgrass Oak Savanna

Tall Grass Prairie

Midgrass Oak Savanna

Midgrass Prairie

Crop - Warm Season

Improved/Introduced Pasture; Warm Season

Residential/Industrial

Lake/Reservoir

Pond

Tallgrass Cedar Savanna  
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Appendix D – Map of Clear Bay Mountain Bike Trails 
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Appendix E – OTRD News Release 
 
Oklahoma Tourism and Recreation Department news release 
May 18, 2007 – FOR IMMEDIATE RELEASE 
Contact: Mike Fina 
Office: (405) 230-8306 
Mobile: (405) 641-6095 
mike.fina@oklatourism.gov 
 
Clean Up Begins at Cleveland County Location 
Groups Join Resources and Manpower  
 
Norman – In a remote area of Cleveland County a group of individuals met this morning on a 
dusty rural Oklahoma back road to announce plans to stop illegal trash dumping. Today a 
conglomerate of State, County, Tribal and Municipal agencies banded together to clean and 
secure the site located at Franklin Road and SE 144th. “For many years this area has been abused, 
neglected and taken advantage of,” Absentee Shawnee Tribe Lt. Governor Scott Miller said. 
“This effort is a great step towards rehabilitating the entire area for our tribal members and all 
the citizens of Cleveland County.” 
 
“Enough is enough,” Cleveland County District Attorney Greg Mashburn said. “It is time we put 
our foot down and my office stands ready to prosecute the violators.” Mashburn also praised the 
partnership between the multiple agencies. “I am proud to be a part of this effort and look 
forward to working with all of these organizations.”  
 
The property affected belongs to Bureau of Reclamation (BOR), Absentee Shawnee Tribe and a 
private citizen. The BOR land is managed by the State’s Tourism Department as Thunderbird 
State Park. “This is a potential environmental problem,” Lake Thunderbird Assistant Park 
Manager Terry Gibson said. “The runoff from this area travels directly to the lake and 
compromises the quality of the water and surrounding land.”  
 
Tourism & Recreation Department Executive Director Hardy Watkins said he is amazed to see 
this level of cooperation between so many agencies. “This is a powerhouse of groups who are 
putting aside boundaries and red tape to come together to make this area a better place to live and 
recreate,” he said. “I see this project fostering many new partnerships in the future.” 
 
Entities involved with the clean up are as follows:  
 

• Oklahoma Tourism & Recreation Department 
• Absentee Shawnee Tribe 
• Cleveland County District Attorney Greg Mashburn 
• Bureau of Reclamation 
• Central Oklahoma Master Conservancy 
• The City of Norman 
• Attorney General of the Absentee Shawnee Tribe’s Office 

mailto:mike.fina@oklatourism.gov�
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• Cleveland County Sheriff’s Office 
• Cleveland County District 2 Commissioner’s Office 

 
According to Gibson work will begin on the site within a week and should take several weeks to 
complete. He explained that the site affected sits on Park, tribal and private property. “It is hard 
to determine just how long the cleanup effort will take do to the amount of area we have address 
and the fact that we are not sure of everything we will be dealing with,” he concluded. 
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Appendix F – Flood Control Regulations for the Norman Project 
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[Code of Federal Regulations] 
[Title 33, Volume 3] 
[Revised as of July 1, 2002] 
From the U.S. Government Printing Office via GPO Access 
[CITE: 33CFR208.34] 
 [Page 128-129] 
  

TITLE 33--NAVIGATION AND NAVIGABLE WATERS 
 

CHAPTER II--CORPS OF ENGINEERS, DEPARTMENT OF THE ARMY 
 

PART 208--FLOOD CONTROL REGULATIONS--Table of Contents 
  
Sec. 208.34  Norman Dam and Lake Thunderbird, Little River, Okla. 
 
The Bureau of Reclamation, or its designated agent, shall operate Norman Dam and Lake 
Thunderbird in the interest of flood control as follows: 
     
(a) Flood control storage in Lake Thunderbird between elevation 1039 (top of the conservation 
pool) and elevation 1049.4 (top of flood control pool) initially amounts to 76,600 acre-feet. 
Whenever the reservoir level is within this elevation range the flood control discharge facilities 
at Norman Dam shall be operated under the direction of the District Engineer, Corps of 
Engineers, Department of the Army, in charge of the locality, so as to reduce as much as 
practicable the flood damage below the reservoir. In order to accomplish this purpose, flood 
control releases shall be limited to amounts which, when combined with local inflows below the 
dam, will not produce flows in excess of bankfull on the Little River downstream of the 
reservoir. Controlling bankfull stages and corresponding flows, as presently estimated, are as 
follows: A 7.5-foot stage (1,800 c.f.s.) on the U.S.G.S. gage on Little River near Tecumseh, 
Okla., river mile 77.2 and a 17-foot stage (6,500 c.f.s.) on the U.S.G.S. gage on Little River near 
Sasakwa, Okla., river mile 24.1. 
    
(b) When the reservoir level in Lake Thunderbird exceeds elevation 1049.4 (top of flood control 
pool), releases shall be made at the maximum rate possible through the river outlet works and the 
uncontrolled spillway and continued until the pool recedes to elevation 1049.4 when releases 
shall be made to equal inflow or the maximum release permissible under paragraph (a) of this 
section, whichever is greater. 
     
(c) The representative of the Bureau of Reclamation or its designated agent in immediate charge 
of operation of the Norman Dam shall furnish daily to the District Engineer, Corps of Engineers, 
Department of the Army, in charge of the locality, a report, on forms  
provided by the District Engineer showing the pool elevation; the number of river outlet works 
gates in operation with their respective openings and releases; uncontrolled spillway release; 
municipal pumping rate; storage; tail water elevation; reservoir inflow; available evaporation 
data; and precipitation in inches. Normally, a reading at 8 a.m., noon, 4 p.m. and midnight, shall 
be shown for each day. Whenever the reservoir level rises to elevation 1039 and releases for 
flood regulation are necessary or appear imminent, the representative of the Bureau of 
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Reclamation or its designated agent, shall report at once to the District Engineer by telephone or 
telegraph and, unless otherwise instructed, shall report once daily thereafter in that manner until 
the reservoir level recedes to elevation 1039. These latter reports shall reach the District 
Engineer by 9 a.m. each day. 
     
(d) The regulations of this section, insofar as they govern use of flood control storage capacity 
above elevation 1039.0, are subject to temporary modification in time of flood by the District 
Engineer if found desirable on the basis of conditions at the time. Such desired modifications 
shall be communicated to the representative of the Bureau of Reclamation and its designated 
agent in immediate charge of operations of the Norman Dam by any available means of 
communication, and shall be confirmed in writing under date of the same day to the Regional 
Director in charge of the locality, and his designated agent, with a copy to the representative in 
charge of the Norman Dam. 
 
(e) Flood control operation shall not restrict pumping necessary for municipal and industrial uses 
and releases necessary for downstream users. 
 
(f) Releases made in accordance with the regulations of this section are subject to the condition 
that releases shall not be made at rates or in a manner that would be inconsistent with emergency 
requirements for protecting the dam and reservoir from major damage or inconsistent with the 
safe routing of the inflow design flood (spillway design flood). 
 
(g) The discharge characteristics of the river outlet works (capable of discharging approximately 
5,400 c.f.s. with the reservoir level at elevation 1039.0) shall be maintained in accordance with 
the  construction plans (Bureau of Reclamation Specifications No. DC-5793 as  
revised by the ``as built drawings''). 
 
(h) All elevations stated in this section are at Norman Dam and are referred to the datum in use at 
that location. 
 
[34 FR 4967, Mar. 7, 1969]   
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Appendix G – Detail on Water Quality 
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Total Phosphorus and Ortho-phosphorus Budget for Each Recorded Month
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Detail on Water Quality 
 
The nutrient budget accounts for the sources and discharges of nutrients in a lake and other 
bodies of water. The 2005 nutrient budget for Lake Thunderbird highlighted the monthly (Figure 
G-1) and depth distribution for each sample date (Tables G-1 and G-2) of both total phosphorus 
and ortho-phosphorus. Total phosphorus includes all forms of phosphorus present in the lake 
such as those bound in animal and plant tissue, soil particles, and dissolved in water. The 
phosphorus dissolved in water is called ortho-phosphorus, which is a component of total 
phosphorus and is readily available for algal growth. 
 

Figure G-1: Total Phosphorus in Lake Thunderbird (2005) 
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Depth 
(m) 

Date 
2/28 

Date 
5/24 

Date 
6/21 

Date 
7/21 

Date 
8/18 

Date 
9/15 

Date 
9/27 

Date 
10/13 

0-1 502 515 517 509 579 537 570 722 
1-2 458 457 457 447 508 471 500 633 
2-3 407 390 393 391 446 414 440 557 
3-4 364 350 352 360 381 366 388 491 
4-5 326 308 309 316 334 320 375 465 
5-6 290 268 269 275 290 279 326 404 
6-7 257 232 233 237 249 239 279 346 
7-8 226 195 401 200 218 209 235 305 
8-9 192 163 334 166 180 173 187 250 
9-10 163 171 267 131 1,410 133 143 189 
10-11 135 119 186 112 966 1,542 97 137 
11-12 102 77 120 71 612 975 173 86 
12-13 72 45 71 42 347 550 96 47 
13-14 48 21 33 19 162 257 45 26 
14-15 29 10 15 21 89 134 155 11 
15-16 14 3 6 8 30 44 40 3 

16-16.5 10 0 1 1 1 5 13 0 
16.5+  0  0 2    
Total 3,594 3,325 3,963 3,307 6,804 6,646 4,061 4,671 

Table G-1: Total Phosphorus Mass (kg) 
(Total phosphorus mass is reported by lake level for each sample date. The hypolimnetic 
accumulation of phosphorus is noted in red.) 
 

In 2005 the reported total phosphorus was highest in August (6,804 kg) and lowest in July (3,325 
kg). There was a significant increase in the proportion of ortho-phosphorus to total phosphorus, 
from one-quarter during mixed or oxidized lake conditions (February and May sampling) to one-
half from August to October that corresponds to the accumulation of phosphorus in the 
hypolimnion. Tables G-2 and G-3 show the rapid accumulation of phosphorus (mainly ortho-
phosphorus level) in the hypolimnion at depths nine meters and below during the August and 
September sample dates. The settling of dying algae, sediment release, and plunging run-off 
from the watershed were the identified causes of the accumulation of ortho-phosphorus in the 
hypolimnion during this period. 
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Depth 
(m) 

Date 
2/28 

Date 
5/24 

Date 
6/21 

Date 
7/21 

Date 
8/18 

Date 
9/15 

Date 
9/27 

Date 
10/13 

0-1 130 124 124 122 100 119 98 156 
1-2 119 110 110 107 88 105 86 137 
2-3 105 94 94 94 77 92 76 120 
3-4 94 84 84 83 82 81 67 106 
4-5 84 74 74 73 71 71 70 140 
5-6 75 64 65 64 62 62 61 121 
6-7 67 56 56 55 53 53 52 104 
7-8 58 47 236 46 38 45 44 131 
8-9 50 39 197 38 31 37 30 107 
9-10 42 31 157 30 1,098 28 23 81 
10-11 35 22 109 28 752 1,217 16 61 
11-12 27 14 70 18 477 770 53 38 
12-13 19 8 42 10 271 434 29 21 
13-14 12 4 20 5 126 203 14 11 
14-15 7 2 9 12 73 111 106 5 
15-16 4 1 3 4 24 36 28 1 

16-16.5 3 0 0 0 1 4 9 0 
16.5+  0  0 2    
Total 932 772 1,450 791 3,426 3,469 832 1,340 

Table G-2: Ortho Phosphorus Mass (kg)  
(The ortho-phosphorus mass is reported by lake level for each sample date. The hypolimnetic 
accumulation of ortho-phosphorus is noted in red.) 
 

The 2004 Lake Thunderbird Water Quality Assessment Integrated Report (OWRB, 2004) 
prepared by the Oklahoma Water Resources Board classified Lake Thunderbird as partially 
supporting for fish and wildlife beneficial use based on turbidity and dissolved oxygen sample 
results. The turbidity data (see Figure F-2) indicated that 19% of the samples were above the 
screening level of 25 NTUs, which was mainly recorded in Sampling Site 6 (Little River arm of 
the lake). The attainment requirement for turbidity parameters requires that 10% of the total 
samples be less than the screening level.  

The dissolved oxygen results, on the other hand, barely satisfy the supporting level as 44 percent 
of the entire water column was anoxic starting from 10m depth. To support the fish and wildlife 
beneficial use, 50% or less of the entire water column should be anoxic or devoid of oxygen. 
These factors provide the basis for Category 5 classification of the lake as reported in the State of 
Oklahoma 2004 Water Quality Assessment Integrated Report. A Total Maximum Daily Load 
(TMDL) for each specific pollutant source is required when the lake is classified as Category 5.  
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Figure G-2: Turbidity Levels in Lake Thunderbird 
 

Aside from fish and wildlife beneficial use, the water quality analysis of Lake Thunderbird is a 
significant indicator for the attainment of its other beneficial uses of municipal water supply and 
recreation. The lake is a source of raw water supply to the residents of Del City, Midwest City, 
and the City of Norman through the Central Oklahoma Master Conservancy District (COMCD). 
It is also one of the more highly utilized parks in the State of Oklahoma. Water quality 
parameters such as algae population (cell density and cellular bio-volume), chlorophyll-a, 
phosphorus and nitrogen levels, and total organic carbon are the major standards used to 
determine if these identified uses are safely met. To make this determination, seven sample 
locations were utilized to give an overall analysis of the lake’s water quality conditions. The 
water sampling was completed on a bimonthly basis starting from April 14, 2004 to November 
30, 2004.  

Common to temperate lakes, lake stratification was observed starting from the May 14, 2004 
sampling; this has a significant effect on the lake’s water quality. Stratification is a lake 
condition whereby three distinct layers are formed in the water column from late spring to 
summer: the warmer and lighter upper layer with higher dissolved oxygen called the epilimnion, 
the transition layer with a massive decline in water temperature called the metalimnion or 
thermocline, and the colder and denser lower layer known as hypolimnion (see Figure G-3). 
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Figure G-3: Temperature and Dissolved Oxygen Levels 
 

A declining water temperature and dissolved oxygen trend from the upper to the deeper portion 
of the lake was observed during the bimonthly sampling that correspond to the three distinct 
layers. Rapid depletion of dissolved oxygen is the typical condition in the hypolimnion as a 
result of decaying matter consumption and bacterial decomposition. This results in anoxia, which 
involves a dissolved oxygen content of less than 2 mg/l. A decrease in dissolved oxygen content 
in the upper layer (less than 4 mg/l) was observed on the September 23, 2004 sampling even in 
the upper column. This was followed by a complete de-stratification noted on the next sampling 
date (October 14, 2004), with a remarkable increase in dissolved oxygen in the entire water 
column. 

The noticeable relationship between the lake stratification and the anaerobic condition in the 
hypolimnion, expressed in the number of days, has a significant indication to algal growth. A 
high primary productivity or algae growth exists when the number of days of lake stratification 
corresponds to the number of days when the hypolimnion is anoxic; this occurred in 2001 and 
2004 (see Table G-3). The 2004 regular sampling showed that during the entire stratification 
period, the hypolimnion was anoxic. This indicated a high algal growth in the lake during that 
particular sampling period.  
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Days each Year 2001 2002 2003 2004 
Stratified 139 126 138 134 
Anaerobic 139 103 125 134 
Difference 0 23 13 0 
% time anaerobic 100% 82% 91% 100% 
Table G-3: Multiple Year Record of Lake Stratification 
 

Another significant indicator of water quality is the concentration of dissolved nutrients total, 
which consists of nitrogen and phosphorus levels. The nutrient sampling was done each month 
from April to November to assess the conditions in spring, summer, and fall seasons. The 
previous years’ results indicated a high concentration of dissolved nutrients in the hypolimnion 
during lake stratification and an observed decrease in surface nitrogen in the summer. The 2004 
monitoring followed the same pattern and showed two distinct deviations: 1) much higher 
dissolved nitrogen concentrations in the spring, and 2) the highest hypolimnetic peak in nutrient 
concentration was observed this year in August when this was previously noted in the month of 
July sampling (4.0 mg/l in 2004 and 3.35 mg/l in 2001). The maximum ortho phosphorus reading 
in 2004 was the highest recorded at 0.794 mg/l; the previous maximum was 0.599 mg/l in 2001. 
A higher nitrogen concentration is preferred since blue green algae, which are the major sources 
of toxins and chemicals that cause bad taste and odor, grow best in a nitrogen-limited 
environment. Further, a lower phosphorus concentration is desirable as phosphorus rich lakes 
trigger algal growth with a considerable impact on water quality.  

A more specific indicator for algal growth as a result of nutrient rich water is the determination 
of chlorophyll-a concentration in the lake. Readings higher than 20 mg/l signify a hyper-
eutrophic condition or very high algal growth. Values from 7.5 to 20 mg/l indicate eutrophic 
conditions while values below 7.5 indicate mesotrophic (lower algal growth). A lower reading is 
preferred since the increase in algal population affects water quality including its dissolved 
oxygen content. 

The 2004 readings for this water parameter were only taken five times with the June 23 sampling 
as the latest; this did not allow for a direct comparison to the previous year’s readings. The same 
trend, however, was observed despite the lack of data. The results showed that the lake is 
typically eutrophic during spring season; there were also times with mesotrophic readings (see 
Figures G-4 and G-5). Data suggest that the lake commonly becomes hyper-eutrophic with a 
reading as high as 30 mg/l during late summer. This condition is higher than the COMCD and 
OWRB target value of 20 mg/l. 
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Figure G-4: 2003 Chlorophyll Concentrations 
 
 

 
Figure G-5: 2004 Chlorophyll Concentrations 
 

The regular monitoring during the sampling period helped to determine the cell density and cell 
bio-volume of algae as another measure of algal abundance in Lake Thunderbird. Cell density is 
measured by determining the total number of algal cells per volume of water. A eutrophic lake 
has a reading of higher than 15,000 cells per milliliter. As the results indicated, Lake 
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Thunderbird was eutrophic throughout late spring and summer, and species abundance was noted 
through this parameter. 

Certain species dominated the lake in each particular sampling period. Species belonging to the 
family Bacillariophycaceae, commonly known as diatoms, constituted 83% of the total cell 
density at the start of the spring season. Blue green algae (Cynophyta family) dominated the algal 
population for the rest of the sampling period. Different types of blue green algae, however, were 
dominant in each sampling period. Members of the genera Synechococcus and Synechosystis 
were dominant in the early spring, followed by Aphanocapsus and Merismopedia tenuissima 
starting in May; Cylindrospermopsis raciborskii was evident during the entire summer period 
(see Figures G-6 and G-7).  

 

 
Figure G-6: Bio-Volume in Lake Thunderbird (2003) 
 

Cell bio-volume is a more elaborate parameter for algal population (than cell density) as it 
considers the varying cell sizes of algal species. This also makes it a more accurate indicator of 
species dominance. Cryptophytes were noted to dominate the lake in the early spring. Other 
groups of blue green algae, which are known producers of toxins and cause odor and taste 
problems, were also identified. These included blue greens belonging to the genera 
Aphanizomenon, Anabaena, Oscillatoria, Pseudanabaeba, and Cylindrospermopsis.  
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Figure G-7: Bio-Volume in Lake Thunderbird (2004) 
 

The 2004 water quality report highlighted the taste and odor complaints received throughout the 
year. A significantly higher number of complaints were received in September than in other 
months for two consecutive years. Seventy complaints were noted in 2004 and 80 in 2003, 
compared to fewer than 10 complaints in the rest of the months since the year 2000 (see Figure 
G-8). This corresponds to the time of the year (early fall) when nutrients and other organic 
material from the hypolimnion circulate through the water column and when blue green algae 
dies after dominating the algal population during the summer. These were cited as the probable 
causes of the problem.  
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Figure G-8: Recorded Complaints by Year 
 
Lake Thunderbird monitoring data from 2004 (the most recent year for which data are available) 
resulted in the lake being evaluated as fish and wildlife impaired due to high turbidity and low 
dissolved oxygen levels. This supports the finding that the lake is eutrophic, characterized by a 
large accumulation of nutrients that support a dense growth of algae and other organisms. As 
these organisms decay, the water near the shoreline and in upstream portions of the lake is 
depleted of oxygen, resulting in poor living conditions for fish and fauna. 
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