
Table of Contents 
 
Section           Page 
Executive Summary ......................................................................................................................... i 
1.0  Introduction ...................................................................................................................... 1-1 

1.1  Introduction to Watersheds .................................................................................. 1-1 
1.2  Introduction to Watershed Planning .................................................................... 1-2 

 
2.0  Watershed Planning Process ............................................................................................ 2-1 

2.1  Watershed Goals and Objectives ......................................................................... 2-1 
2.2  Indicators.............................................................................................................. 2-2 

2.2.1  Watershed Impact Indicators .................................................................... 2-3 
2.2.2  Source Indicators ...................................................................................... 2-4 
2.2.3  Programmatic Indicators .......................................................................... 2-5 
2.2.4  Composite Scores ..................................................................................... 2-5 

2.3  Subwatershed Ranking......................................................................................... 2-6 
2.4  Stormwater Modeling .......................................................................................... 2-6 

2.4.1  Hydrologic Model (SWMM) ................................................................... 2-7 
2.4.2  Pollution Model (STEPL) ........................................................................ 2-8 
2.4.3  Hydraulic Model (HEC-RAS) .................................................................. 2-8 

2.5  Public Involvement Plan ...................................................................................... 2-9 
 
3.0  Summary of Watershed Conditions ................................................................................. 3-1 

3.1  Sugarland Run Watershed .................................................................................... 3-3 
3.1.1  Folly Lick WMA ...................................................................................... 3-7 
3.1.2  Headwaters WMA .................................................................................... 3-7 
3.1.3  Lower Middle Sugarland WMA ............................................................ 3-11 
3.1.4  Lower Sugarland WMA ......................................................................... 3-11 
3.1.5  Potomac WMA ....................................................................................... 3-15 
3.1.6  Upper Middle Sugarland WMA ............................................................. 3-15 
3.1.7  Upper Sugarland WMA ......................................................................... 3-15 

3.2  Horsepen Creek Watershed ................................................................................ 3-16 
3.2.1  Cedar Run WMA ................................................................................... 3-19 
3.2.2  Frying Pan WMA ................................................................................... 3-19 
3.2.3  Indian WMA .......................................................................................... 3-23 
3.2.4  Lower Horsepen WMA .......................................................................... 3-23 
3.2.5  Lower Middle Horsepen WMA ............................................................. 3-27 
3.2.6  Merrybrook WMA ................................................................................. 3-27 
3.2.7  Middle Horsepen WMA ......................................................................... 3-27 
3.2.8  Stallion WMA ........................................................................................ 3-28 
3.2.9  Upper Horsepen WMA .......................................................................... 3-28 



4.0  Summary of Watershed Restoration Strategies ............................................................... 4-1 
4.1  Priority Subwatershed Identification ................................................................... 4-1 
4.2  Description of Prioritization Process ................................................................... 4-1 
4.3  Summary of Subwatershed Strategies ................................................................. 4-3 

4.3.1  Regional Pond Alternative Strategies ...................................................... 4-4 
4.3.2  Subwatershed Improvement Strategies .................................................... 4-6 
4.3.3  Stream Restoration Strategies .................................................................. 4-6 
4.3.4  Non-Structural Measures and Preservation Strategies ............................. 4-7 

4.4  Project Type Descriptions .................................................................................... 4-8 
4.5  Overall List of Projects ...................................................................................... 4-23 

 
5.0  WMA Area Restoration Strategies for Sugarland Run Watershed and Horsepen  Creek 

Watershed ........................................................................................................................ 5-1 
5.1  Sugarland Run Watershed WMAs ....................................................................... 5-1 

5.1.1  Folly Lick WMA ...................................................................................... 5-2 
5.1.2  Headwaters WMA .................................................................................... 5-7 
5.1.3  Lower Middle Sugarland WMA ............................................................ 5-11 
5.1.4  Lower Sugarland WMA ......................................................................... 5-17 
5.1.5  Potomac WMA ....................................................................................... 5-21 
5.1.6  Upper Middle Sugarland WMA ............................................................. 5-21 
5.1.7  Upper Sugarland WMA ......................................................................... 5-27 

5.2  Horsepen Creek Watershed WMAs ................................................................... 5-33 
5.2.1  Cedar Run WMA ................................................................................... 5-33 
5.2.2  Frying Pan WMA ................................................................................... 5-39 
5.2.3  Indian WMA, Lower Horsepen WMA and Stallion WMA ................... 5-45 
5.2.4  Lower Middle Horsepen WMA ............................................................. 5-45 
5.2.5  Merrybrook WMA ................................................................................. 5-51 
5.2.6  Middle Horsepen WMA ......................................................................... 5-55 
5.2.7  Upper Horsepen WMA .......................................................................... 5-61 

5.3  Project Fact Sheets ............................................................................................. 5-69 
 
6.0  Benefits of Plan Implementation ..................................................................................... 6-1 

6.1  Stormwater Models .............................................................................................. 6-1 
6.2  Analysis of Stormwater Modeling Results .......................................................... 6-2 

6.2.1  Sugarland Run .......................................................................................... 6-2 
6.2.2  Horsepen Creek ........................................................................................ 6-4 

6.3  Project Costs and Benefits Analysis .................................................................... 6-7 
6.4  Overall Costs and Benefits of Plan Implementation ............................................ 6-8 

 
7.0  Glossary and Acronyms ................................................................................................... 7-1 
 
8.0  References ........................................................................................................................ 8-1 
 



List of Appendices 
Appendix A: Watershed Workbook 
Appendix B: Technical Documents 
Appendix C: Public Involvement 

 
List of Tables 

 
Table ES.1 Master Project List ..................................................................................................... vii 
Table 2.1 Countywide Objectives ........................................................................................ 2-2 
Table 2.2 Watershed Impact Indicators ............................................................................... 2-3 
Table 2.3 Modeling Rationale .............................................................................................. 2-7 
Table 3.1 Summary of Watershed Management Areas ....................................................... 3-1 
Table 3.2 Generalized Land Use Categories ........................................................................ 3-2 
Table 4.1 Relationship between County Objectives and Restoration Strategies ................. 4-3 
Table 4.2 Summary of Subwatershed Strategies & Project Types ...................................... 4-4 
Table 4.3 Master Project List ............................................................................................. 4-27 
Table 5.1 Project List – Folly Lick WMA ........................................................................... 5-4 
Table 5.2 Project List – Headwaters WMA ......................................................................... 5-8 
Table 5.3 Project List – Lower Middle Sugarland WMA .................................................. 5-13 
Table 5.4 Project List – Lower Sugarland WMA .............................................................. 5-18 
Table 5.5 Project List – Upper Middle Sugarland WMA .................................................. 5-23 
Table 5.6 Project List – Upper Sugarland WMA ............................................................... 5-29 
Table 5.7 Project List – Cedar Run WMA......................................................................... 5-35 
Table 5.8 Project List – Frying Pan WMA ........................................................................ 5-41 
Table 5.9 Project List – Lower Middle Horsepen WMA .................................................. 5-46 
Table 5.9 Project List – Lower Middle Horsepen WMA .................................................. 5-47 
Table 5.10 Project List – Merrybrook WMA ...................................................................... 5-52 
Table 5.11 Project List – Middle Horsepen WMA .............................................................. 5-56 
Table 5.12 Project List – Upper Horsepen WMA ............................................................... 5-64 
Table 6.1 Sugarland Run Pollutant Loading and Flow Reductions by WMA ..................... 6-2 
Table 6.2 Sugarland Run Overall Pollutant Loading and Flow Reductions ........................ 6-4 
Table 6.3 Horsepen Creek Pollutant Loading and Flow Reductions by WMA ................... 6-5 
Table 6.4 Horsepen Creek Overall Pollutant Loading and Flow Reductions ...................... 6-7 
Table 6.5 Overall Pollutant Loading and Flow Reductions ................................................. 6-8 

 



List of Figures 
 
Figure ES.1  Sugarland Run & Horsepen Creek ........................................................................... i 
Figure 1.1    Diagram of a watershed ....................................................................................... 1-1 
Figure 1.2   The Chesapeake Bay watershed........................................................................... 1-1 
Figure 1.3   Watershed planning groups in Fairfax County .................................................... 1-4 
Figure 4.1    Plan View of Extended Detention Basin ............................................................. 4-8 
Figure 4.2    Plan view of Enhanced Extended Detention Basin .............................................. 4-9 
Figure 4.3    Retention Basin – Plan and Section ................................................................... 4-10 
Figure 4.4    Constructed Stormwater Wetlands – Plan ......................................................... 4-11 
Figure 4.5    Typical Culvert Retrofit with Micro-pool Configuration .................................. 4-12 
Figure 4.6    Rain Garden at Edge of Parking Lot, Plan View ............................................... 4-13 
Figure 4.7       Typical Vegetated Swale Configuration ............................................................ 4-14 
Figure 4.8       Typical Water Quality Swale Configuration ..................................................... 4-15 
Figure 4.9      Green Roof Cross Section .................................................................................. 4-16 
Figure 4.10    Comprehensive Stream Restoration Project ...................................................... 4-17 
Figure 4.11   Step Pool Plan and Profile ................................................................................. 4-18 
Figure 4.12   Detail Plan Rock Vane ....................................................................................... 4-19 
Figure 4.13   Detail Plan Boulder Revetment ......................................................................... 4-20 
Figure 4.14    Riparian Buffer Nutrient Inputs and Outputs ..................................................... 4-21 
Figure  4.15   Buffer Widths and Objectives ............................................................................ 4-21 
 
 

List of Photos 
 

Photo 4.1   Extended Detention Basin Full of Stormwater .................................................... 4-8 
Photo 4.2    Enhanced Extended Detention Basin Full of Stormwater ................................... 4-9 
Photo 4.3     Retention Basin .................................................................................................. 4-10 
Photo 4.4    Constructed Stormwater Wetlands .................................................................... 4-11 
Photo 4.5    Rain Garden ....................................................................................................... 4-13 
Photo 4.6    Grassed Swale with Check Dams ...................................................................... 4-14 
Photo 4.7    Vegetated Water Quality Swale ......................................................................... 4-15 
Photo 4.8     Before Green Roof ............................................................................................. 4-16 
Photo 4.9     After Green Roof ............................................................................................... 4-16 
Photo 4.10   Restored Channel in Snakeden Watershed, Reston, Virginia ............................ 4-17 
Photo 4.11    Step Pool Channel .............................................................................................. 4-18 
Photo 4.12  Rock Vane in Completed Stream Restoration in Reston, Virginia .................... 4-19 
Photo 4.13     Boulder Revetment ............................................................................................ 4-20 
Photo 4.14    Typical Rain Barrel ............................................................................................ 4-22 

 
 



List of Maps 
 

Figure ES.1  Sugarland Run & Horsepen Creek ........................................................................... i 
Map 3.1  Sugarland Run Watershed Management Area Map ............................................. 3-4 
Map 3.2  Existing and Future Land Use Map for Upper Sugarland Run Watershed .......... 3-9 
Map 3.3  Existing and Future Land Use Map for Lower Sugarland Run Watershed ....... 3-13 
Map 3.4  Horsepen Creek Watershed Management Area Map ......................................... 3-17 
Map 3.5  Existing and Future Land Use Map for Upper Horsepen Creek Watershed ...... 3-21 
Map 3.6  Existing and Future Land Use Map for Lower Horsepen Creek Watershed ..... 3-25 
Map 4.1  Proposed Projects and Supervisor Districts ....................................................... 4-24 
Map 5.1  Folly Lick Proposed Projects ............................................................................... 5-5 
Map 5.2  Headwaters Proposed Projects ............................................................................. 5-9 
Map 5.3  Lower Middle Sugarland Proposed Projects ...................................................... 5-15 
Map 5.4  Lower Sugarland Proposed Projects .................................................................. 5-19 
Map 5.5  Upper Middle Sugarland Proposed Projects ...................................................... 5-25 
Map 5.6  Upper Sugarland Proposed Projects ................................................................... 5-31 
Map 5.7  Cedar Run Proposed Projects............................................................................. 5-36 
Map 5.8  Frying Pan Proposed Projects ............................................................................ 5-43 
Map 5.9  Lower Middle Horsepen Proposed Projects ...................................................... 5-48 
Map 5.10  Merrybrook Proposed Projects .......................................................................... 5-53 
Map 5.11  Middle Horsepen Proposed Projects .................................................................. 5-58 
Map 5.12  Upper Horsepen Proposed Projects ................................................................... 5-67 

 




