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Water History



 

Constructed by the Bureau 
of Reclamation with 
operations beginning in 
1966. 



 

Designated uses of the 
impounded water are flood 
control, municipal water 
supply, recreation, and fish 
and wildlife propagation



 

Lake characteristics:


 

Volume (1039 ft-msl) is 
105,838 ac-ft



 

Area is 5,439 ac 
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Lake Water Budget
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Runoff 



 

Impervious areas 
increase runoff



 

…and nutrient loading 
to the lake is increased 
by urban development



Lake Water Quality Concerns



 

Accelerated eutrophication and annual nutrient load 
has become a concern for this designated sensitive 
water supply lake (ODEQ, 2002). 



 

In water quality sampling reported in OWRB 
(2004a), Lake Thunderbird was found to be 
eutrophic

 
with periods of hyper-eutrophic

 
growth. 

Total phosphorus
 

was the single most important 
variable in predicting chlorophyll-a. 



 

Each year, an average of 20 tons of phosphorus is 
transported to the Lake from non-point sources in 
the watershed (yards etc.) 



Lake Thunderbird Watershed Study 
Oklahoma Conservation Commission, 2007


 

The study evaluated the 
effect of projected land 
use change on the water 
quality in the watershed 
and identified 
management practices 
to improve water quality 
in the Lake. 



Watershed Overview

The drainage area of Lake Thunderbird is 256 
square miles, located in the Little River Basin.



Contributing Drainage Area

By municipality—


 

132 mi2
 

(51%) Norman


 

97 mi2
 

(38%) Oklahoma City


 

20 mi2
 

(8%) Moore


 

7 mi2
 

(3%) Other
(Midwest City, Noble, 
Slaughterville, and 
unincorporated lands)



Changing Landuse
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Phosphorus Loading
Total phosphorus load is expected 
to double by 2030 due to the 
combination of increased runoff 
and fertilization associated with 
urban development (Vieux, 2007).

Landuse Imp
Total P 

(kg/ha/yr)

Residential-High Density (URHD) 0.6 1.79

Residential-Medium Density (URMD) 0.38 1.79

Residential-Med/Low Density (URML) 0.2 1.55

Residential-Low Density (URLD) 0.12 0.59

Commercial (UCOM) 0.67 1.79

Industrial (UIDU) 0.84 1.79

Transportation (UTRN) 0.98 1.79

Institutional (UINS) 0.51 1.79



Annual Total Phosphorus

Under the baseline scenario, the phosphorus load by subbasin ranges from 0.0-0.63 
kg/ha. Under the build-out scenario, the phosphorus load by subbasin ranges from 
0.0-0.90 kg/ha.



Annual Nitrogen Load 

The nitrogen load for the baseline scenario varies from 0-0.75 kg/ha and ranges 
from 0.07-1.01 kg/ha for the build-out scenario.  The average load by subbasin 
increased from 0.34 to 0.56 kg/ha due to urban development in the watershed.



Annual Sediment Yield (TSS)

The sediment yield for the baseline scenario varies from 0-163 kg/ha and ranges 
from 0.65-187 kg/ha for the build-out scenario.  The average load by subbasin 
increased from 78 to 87 kg/ha due to urban development.



Impacts of Targeted Management 
Practices

Management
Practices

TP 
Reduction

Total P 
(kg/yr)

Total P
(mg/L)

Chl-a
(μg/L)

Build-out with no BMP’s 0% 24907 0.08 44

Wetlands and Structural Controls 66% 8468 0.03 11

Voluntary Fertilizer Reduction, 
Wetlands, and Structural 
Controls

74% 6476 0.02 7

Statutory Fertilizer Reduction, 
Wetlands, and Structural 
Controls

84% 3985 0.01 2



 

Landuse
 

change associated with urbanization of the 
watershed is projected to cause an increase from 30.8 μg/L to 
44 μg/L chlorophyll-a due to excessive algal growth. 



 

Norman can not do it alone given the proportion of watershed 
area and development patterns.



Lake Augmentation Key Issues


 

Lake Thunderbird (TB) 
intended use


 

Private & public water 
supply



 

Fish & wild life 
propagation-

 
warm water 

aquatic community


 

Flood control


 

Listed in the Oklahoma 303 (d) 
list


 

Low dissolved oxygen, 
high turbidity, and 
Chlorophyll-a



 

Lake TB is designated as 
Sensitive Water Supply (SWS)



 

Permitting considerations and 
approval from DEQ

Lake Stanley Draper

Atoka Pipeline Discharge Flume



Lake Thunderbird Augmentation Study



 

A macro-analysis of Lake Thunderbird using a 
completely mixed model  is used to estimate the 
anticipated effects of Lake Atoka water on:


 

Total phosphorus (TP)


 

Suspended solids


 

Chlorophyll-a


 

Projected augmentation with Lake Atoka/McGee water 
will have negligible effects on phosphorus and 
suspended solids



Summary


 

The Lake currently exceeds the 
established chlorophyll-a water quality 
standard, 30.8 μg/L, and is three times 
the water quality standard of 10μg/L .



 

Norman can not achieve these water 
quality goals alone.



 

Achieving water quality standards will 
require the combined application 
throughout the watershed of:


 

Voluntary fertilizer reduction


 

Vegetative filters and wetlands


 

Water quality detention basins 
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