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INTRODUCTION

¤ Why is this study important?

¤ Urban land use is increasing in the Lake Thunderbird watershed

¤ Lake Thunderbird is listed as 303 (d) impaired waterbody

¤

¤
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INTRODUCTION

¤

¤

¤

¤ Implementation of Low Impact Development (LID) Best Management Practices 

(BMPs) is an alterative stormwater management approach

¤
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INTRODUCTION

¤

¤

¤

¤

¤ Trailwoods sampling has been completed in two phases
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URBANIZATION IMPACTS STORMWATER QUALITY
Increased 

imperviousness leads 

to:

Resulting Impacts

Flooding
Habitat 

loss
Erosion

Channel 

widening

Streambed 

alteration

Increased volume X X X X X

Increased peak flow X X X X X

Increased peak flow 

duration
X X X X X

Increased stream 

temperature
X

Decreased base flow X

Changes in sediment 

loadings
X X X X X

Kloss, C., and Calarusse, C., 2006. ñRooftops to Rivers: Green Strategies 

for Controlling Stormwater and Combined Sewer Overflows,ò Natural 

Resources Defense Council, Low Impact Development Center, and 

University of Maryland School of Public Policy.

Environmental Protection Agency., 1997. 

ñUrbanization and Streams: Studies of Hydrologic 

Impacts,ò EPA 841-R-97-009.
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URBANIZATION IMPACTS STORMWATER QUALITY

Watershed 

Impervious Level
Effect

10% Degraded water quality

25%
Inadequate fish and insect habitat along 

with shoreline and stream channel erosion

35-50% Runoff equals 30% of rainfall volume

>75% Runoff equals 55% of rainfall volume

Kloss, C., and Calarusse, C., 2006. ñRooftops to Rivers: Green Strategies 

for Controlling Stormwater and Combined Sewer Overflows,ò Natural 

Resources Defense Council, Low Impact Development Center, and 

University of Maryland School of Public Policy.

Environmental Protection Agency., 1997. 

ñUrbanization and Streams: Studies of Hydrologic 

Impacts,ò EPA 841-R-97-009.
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EVALUATING TRADITIONAL 

STORMWATER MANAGEMENT

¤ Typically consists of:

¤ Curb and gutter collection systems

¤ Drains and storm sewer conveyances

¤ Detention and retention ponds 

¤

¤
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EVALUATING TRADITIONAL 

STORMWATER MANAGEMENT

¤

¤

¤

¤

¤ Divert stormwater runoff from urban 

areas as quickly as possible 

¤
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EVALUATING TRADITIONAL 

STORMWATER MANAGEMENT

¤

¤

¤

¤

¤

¤ Addresses only water quantity and pays 

no attention to water quality
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STORMWATER RUNOFF DEGRADES 

SURFACE WATER BODIES

¤ Rivers and Streams

¤ 3271 miles ñgoodò water

¤ 10627 miles ñimpairedò water

¤ Lakes, Ponds, and Reservoirs

¤ 101717 acres ñgoodò water

¤ 498773 acres ñimpairedò water

24%

76%

2014 Oklahoma Lotic Assessment

18%

82%

Oklahoma Lotic Waters Assessed

17%

83%

2014 Oklahoma Lentic Assessment

58%

42%

Oklahoma Lentic Waters Assessed
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STORMWATER RUNOFF DEGRADES 

SURFACE WATER BODIES CONTINUED

Possible Causes of Impairment

Lotic (miles) Lentic (acres)

Algal Growth 70500

Ammonia 46

Nutrients 160 29350

Dissolved Oxygen Depletion 2110 155900

Pathogens 7800 21000

Turbidity 2700 366000

Environmental Protection Agency. 2016b, 

ñOklahoma water quality assessment 

report,ò Retrieved July 2, 2016, from 

(https://ofmpub.epa.gov/waters10/attains_s

tate.control?p_state=OK#total_assessed_

waters). 
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STORMWATER RUNOFF DEGRADES 

SURFACE WATER BODIES CONTINUED

Possible Sources of Impairment

Lotic (miles) Lentic (acres)

Agricultural 8150 34150

Urban Stormwater 7225 17500

Unknown 10150 500000

Environmental Protection Agency. 2016b, 

ñOklahoma water quality assessment 

report,ò Retrieved July 2, 2016, from 

(https://ofmpub.epa.gov/waters10/attains_s

tate.control?p_state=OK#total_assessed_

waters). 
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LID BMP BACKGROUND

¤ LID BMPs are relatively new concepts 

developed in the early 1990ôs 

¤

¤

¤
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