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

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

 
2.0  Watershed Planning Process ............................................................................................... 7 

2.1  Watershed Goals and Objectives ............................................................................ 7 
2.2  Indicators................................................................................................................. 8 

2.2.1  Watershed Impact Indicators ....................................................................... 9 
2.2.2  Source Indicators ....................................................................................... 10 
2.2.3  Programmatic Indicators ........................................................................... 11 
2.2.4  Composite Scores ...................................................................................... 11 

2.3  Subwatershed Ranking.......................................................................................... 12 
2.4  Stormwater Modeling ........................................................................................... 12 

2.4.1  Hydrologic Model (SWMM) .................................................................... 13 
2.4.2  Pollution Model (STEPL) ......................................................................... 14 
2.4.3  Hydraulic Model (HEC-RAS) ................................................................... 14 

2.5  Public Involvement Plan ....................................................................................... 15 
 
3.0  Summary of Watershed Conditions .................................................................................. 17 

3.1  Sugarland Run Watershed ..................................................................................... 17 
3.1.1  Folly Lick WMA ....................................................................................... 21 
3.1.2  Headwaters WMA ..................................................................................... 21 
3.1.3  Lower Middle Sugarland WMA ............................................................... 25 
3.1.4  Lower Sugarland WMA ............................................................................ 25 
3.1.5  Potomac WMA .......................................................................................... 29 
3.1.6  Upper Middle Sugarland WMA ................................................................ 29 
3.1.7  Upper Sugarland WMA ............................................................................ 29 

3.2  Horsepen Creek Watershed ................................................................................... 30 
3.2.1  Cedar Run WMA ...................................................................................... 33 
3.2.2  Frying Pan WMA ...................................................................................... 33 
3.2.3  Indian WMA ............................................................................................. 37 
3.2.4  Lower Horsepen WMA ............................................................................. 37 
3.2.5  Lower Middle Horsepen WMA ................................................................ 41 
3.2.6  Merrybrook WMA .................................................................................... 41 
3.2.7  Middle Horsepen WMA ............................................................................ 41 
3.2.8  Stallion WMA ........................................................................................... 42 
3.2.9  Upper Horsepen WMA ............................................................................. 42 



 
4.0   Summary of Watershed Restoration Strategies ............................................................... 43 

4.1  Priority Subwatershed Identification .................................................................... 43 
4.2  Description of Prioritization Process .................................................................... 43 
4.3  Summary of Subwatershed Strategies .................................................................. 45 

4.3.1  Regional Pond Alternative Strategies ....................................................... 46 
4.3.2  Subwatershed Improvement Strategies ..................................................... 47 
4.3.3  Stream Restoration Strategies ................................................................... 47 
4.3.4  Non-Structural Measures and Preservation Strategies .............................. 48 

4.4  Project Type Descriptions ..................................................................................... 49 
4.5  Overall List of Projects ......................................................................................... 64 

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

Watershed ......................................................................................................................... 75 
5.1  Sugarland Run Watershed WMAs ........................................................................ 75 

5.1.1  Folly Lick WMA ....................................................................................... 76 
5.1.2  Headwaters WMA ..................................................................................... 81 
5.1.3  Lower Middle Sugarland WMA ............................................................... 87 
5.1.5  Potomac WMA .......................................................................................... 97 
5.1.6  Upper Middle Sugarland WMA ................................................................ 97 
5.1.7  Upper Sugarland WMA .......................................................................... 103 

5.2  Horsepen Creek Watershed WMAs .................................................................... 109 
5.2.1  Cedar Run WMA .................................................................................... 109 
5.2.2  Frying Pan WMA .................................................................................... 113 
5.2.3  Indian WMA, Lower Horsepen WMA, and Stallion WMA ................... 119 
5.2.4  Lower Middle Horsepen WMA .............................................................. 119 
5.2.5  Merrybrook WMA .................................................................................. 123 
5.2.6  Middle Horsepen WMA .......................................................................... 127 
5.2.7  Upper Horsepen WMA ........................................................................... 131 

5.3  Project Fact Sheets .............................................................................................. 139 
5.3.1  Sugarland Run Watershed, Folly Lick Branch W MA Fact Sheets ........ 141 
5.3.2  Sugarland Run Watershed, Headwaters W MA Fact Sheets .................. 153 
5.3.3  Sugarland Run Watershed, Lower W MA Fact Sheets ........................... 167 
5.3.4  Sugarland Run Watershed, Lower Middle W MA Fact Sheets .............. 173 
5.3.5  Sugarland Run Watershed, Upper W MA Fact Sheets ........................... 189 
5.3.6  Sugarland Run Watershed, Upper Middle W MA Fact Sheets .............. 205 
5.3.7  Horsepen Creek  Watershed, Cedar Run W MA Fact Sheets ................. 239 
5.3.8  Horsepen Creek Watershed, Frying Pan Branch W MA Fact Sheets ..... 257 
5.3.9  Horsepen Creek Watershed, Lower Middle W MA Fact Sheets ............ 273 
5.3.10  Horsepen Creek Watershed, Merrybrook Run W MA Fact Sheets ........ 277 
5.3.11  Horsepen Creek  Watershed, Middle W MA Fact Sheets ...................... 283 
5.3.12  Horsepen Creek  Watershed, Upper W MA Fact Sheets ........................ 289 



 
6.0  Benefits of Plan Implementation .................................................................................... 325 

6.1  Stormwater Models ............................................................................................. 325 
6.2  Analysis of Stormwater Modeling Results ......................................................... 326 

6.2.1  Sugarland Run ......................................................................................... 326 
6.2.2  Horsepen Creek ....................................................................................... 328 

6.3  Project Costs and Benefits Analysis ................................................................... 331 
6.4  Overall Costs and Benefits of Plan Implementation ........................................... 331 

 
7.0  Glossary and Acronyms .................................................................................................. 333 
 
8.0  References ....................................................................................................................... 339 
 

List of Appendices 
Appendix A: Watershed Workbook ............................................................................................ 340 
Appendix B: Technical Documents ............................................................................................ 340 
Appendix C: Public Involvement ................................................................................................ 340 

 
List of Tables 

 
Table ES.1 Master Project List ...................................................................................................... vi 
Table 2.1   Countywide Objectives ........................................................................................... 7 
Table 2.2 Watershed Impact Indicators .................................................................................. 9 
Table 2.3 Modeling Rationale ............................................................................................... 13 
Table 4.1 Relationship between County Objectives and Restoration Strategies .................. 45 
Table 4.2 Summary of Subwatershed Strategies & Project Types ....................................... 46 
Table 4.3 Master Project List ................................................................................................ 64 
Table 5.1 Project List – Folly Lick WMA ............................................................................ 77 
Table 5.2 Project List – Headwaters WMA .......................................................................... 82 
Table 5.3 Project List – Lower Middle Sugarland WMA ..................................................... 89 
Table 5.4 Project List – Lower Sugarland WMA ................................................................. 94 
Table 5.5 Project List – Upper Middle Sugarland WMA ..................................................... 99 
Table 5.6 Project List – Upper Sugarland WMA ................................................................ 104 
Table 5.7 Project List – Cedar Run WMA.......................................................................... 110 
Table 5.8 Project List – Frying Pan WMA ......................................................................... 114 
Table 5.8 Project List – Frying Pan WMA ......................................................................... 115 
Table 5.9 Project List – Lower Middle Horsepen WMA ................................................... 120 
Table 5.10 Project List – Merrybrook WMA ....................................................................... 124 
Table 5.11 Project List – Middle Horsepen WMA ............................................................... 128 
Table 5.12 Project List – Upper Horsepen WMA ................................................................ 133 
Table 5.12 Project List – Upper Horsepen WMA ................................................................ 134 
Table 6.1 Sugarland Run Pollutant Loading and Flow Reductions by WMA .................... 326 
Table 6.2 Sugarland Run Overall Pollutant Loading and Flow Reductions ....................... 328 
Table 6.3 Horsepen Creek Pollutant Loading and Flow Reductions by WMA .................. 329 
Table 6.4 Horsepen Creek Overall Pollutant Loading and Flow Reductions ..................... 330 

 



List of Figures 
 
Figure ES.1  Sugarland Run & Horsepen Creek ........................................................................... i 
Figure 1.1    Diagram of a watershed ......................................................................................... 1 
Figure 1.2   The Chesapeake Bay watershed.............................................................................. 1 
Figure 1.3   Watershed planning groups in Fairfax County ....................................................... 4 
Figure 4.1       Plan View of Extended Detention Basin .............................................................. 49 
Figure 4.2      Plan view of Enhanced Extended Detention Basin ............................................... 50 
Figure 4.3       Retention Basin – Plan and Section ...................................................................... 51 
Figure 4.4      Constructed Stormwater Wetlands – Plan ............................................................ 52 
Figure 4.5      Typical Culvert Retrofit with Micro-pool Configuration ..................................... 53 
Figure 4.6      Rain Garden at Edge of Parking Lot, Plan View  ................................................. 54 
Figure 4.7       Typical Vegetated Swale Configuration ............................................................... 55 
Figure 4.8       Typical Water Quality Swale Configuration ........................................................ 56 
Figure 4.9      Green Roof Cross Section ..................................................................................... 57 
Figure 4.10      Comprehensive Stream Restoration Project ......................................................... 58 
Figure 4.11      Step Pool Plan and Profile .................................................................................... 59 
Figure 4.12      Detail Plan Rock Vane ......................................................................................... 60 
Figure 4.13      Detail Plan Boulder Revetment ............................................................................ 61 
Figure 4.14      Riparian Buffer Nutrient Inputs and Outputs ........................................................ 62 
Figure  4.15     Buffer Widths and Objectives .............................................................................. 62 
 
 

List of Photos 
 

Photo 4.1   Extended Detention Basin Full of Stormwater ..................................................... 49 
Photo 4.2    Enhanced Extended Detention Basin Full of Stormwater .................................... 50 
Photo 4.3     Retention Basin ..................................................................................................... 51 
Photo 4.4    Constructed Stormwater Wetlands ....................................................................... 52 
Photo 4.5    Rain Garden .......................................................................................................... 54 
Photo 4.6    Grassed Swale with Check Dams ......................................................................... 55 
Photo 4.7    Vegetated Water Quality Swale ............................................................................ 56 
Photo 4.8     Before Green Roof ................................................................................................ 57 
Photo 4.9     After Green Roof .................................................................................................. 57 
Photo 4.10   Restored Channel in Snakeden Watershed, Reston, Virginia ............................... 58 
Photo 4.11    Step Pool Channel ................................................................................................. 59 
Photo 4.12  Rock Vane in Completed Stream Restoration in Reston, Virginia ....................... 60 
Photo 4.13     Boulder Revetment ............................................................................................... 61 
Photo 4.14    Typical Rain Barrel ............................................................................................... 63 

 
 



List of Maps 
 

Figure ES.1  Sugarland Run & Horsepen Creek ........................................................................... i 
Map 3.1  Sugarland Run Watershed Management Area Map .............................................. 19 
Map 3.2  Existing and Future Land Use Map for Upper Sugarland Run Watershed ........... 23 
Map 3.3  Existing and Future Land Use Map for Lower Sugarland Run Watershed .......... 27 
Map 3.4  Horsepen Creek Watershed Management Area Map ............................................ 31 
Map 3.5  Existing and Future Land Use Map for Upper Horsepen Creek Watershed ......... 35 
Map 3.6  Existing and Future Land Use Map for Lower Horsepen Creek Watershed ........ 39 
Map 5.1  Folly Lick Proposed Projects ................................................................................ 79 
Map 5.2  Headwaters Proposed Projects .............................................................................. 85 
Map 5.3  Lower Middle Sugarland Proposed Projects ......................................................... 91 
Map 5.4  Lower Sugarland Proposed Projects ..................................................................... 95 
Map 5.5  Upper Middle Sugarland Proposed Projects ....................................................... 101 
Map 5.6  Upper Sugarland Proposed Projects .................................................................... 107 
Map 5.7  Cedar Run Proposed Projects.............................................................................. 111 
Map 5.8  Frying Pan Proposed Projects ............................................................................. 117 
Map 5.9  Lower Middle Horsepen Proposed Projects ....................................................... 121 
Map 5.10  Merrybrook Proposed Projects ........................................................................... 125 
Map 5.11  Middle Horsepen Proposed Projects ................................................................... 129 
Map 5.12  Upper Horsepen Proposed Projects .................................................................... 137 
 



 
 This page intentionally left blank. 

 



Acknowledgements 
 
The Sugarland Run and Horsepen Creek Watershed Management Plan was developed with the 
assistance of the Sugarland Run and Horsepen Creek Watersheds Advisory Group. We wish to 
thank the following individuals and organizations for contributing their time and knowledge in 
developing this plan: 
 

• Jennifer Boysko, Herndon Aide 
• Zoren Dragacevec, Department of Public Works Town of Herndon   
• Craig Dubishar, St. Timothy’s Episcopal Church 
• Beverly Elgin 
• Carla Falconi, Neighborhood Resources 
• Kate Fisher, Greater Herndon Citizens Association 
• Allen Ford, Virginia Native Plant Society 
• Nicki Foremsky, Reston Association 
• Jerry Garegnani, Kingstream Homeowner’s Association 
• Gary Gepford, Herndon High School 
• Elizabeth Gilleran, Director of Community Government 
• Goldie Harrison, Board of Supervisors Hunter Mill-Hudgens Office 
• Diane Hoffman, Northern Virginia Soil and Water Conservation District 
• Konrad Huppi, Shaker Woods Homeowner’s Association 
• Charlie Marts, Kidwell Farm 
• Lynne Mowery 
• Greg Noe, U.S. Geological Survey 
• Jim Palmer, Folly Lick Tributary 
• Norbert Pink, Sierra Club 
• Glen Rubis, Department of Building and Development 
• Cheri Salas, CH2M  
• Yasmin Shafiq 
• Dana Singer, Department of Public Works Town of Herndon 
• Robert Soltess, Friends of Sugarland Run 
• David Swan, Friends of Runnymead Park 
• Bobby Winterbottom, Sugarland Run Homeowner’s Association 

 
The Sugarland Run and Horsepen Creek Watershed Management Plan was initiated by the 
Fairfax County Stormwater Planning Division. The project team consists of: 
 
 
 



Fairfax County Staff 
 

• Fred Rose, P.E., Branch Chief, Watershed Planning and Assessment Branch 
• Joe Sanchirico, Project Manager, Watershed Planning and Assessment Branch 
• Takisha Cannon, Assistant Project Manager, Watershed Planning and Assessment 

Branch 
• Darold Burdick, P.E., Technical Lead, Watershed Planning and Assessment Branch 

 
Watershed Consultant – F. X. Browne, Inc.  
 

• Dr. Frank X. Browne, P.E., Project Director 
• Marlene Martin, P.E., Project Manager 
• Melissa S. Taibi, Project Scientist 
• Jon-Paul Do, EIT, Engineering Associate 
• Marc Toth, Sr. Designer 
• Dr. Deborah Slawson, Sr. Project Scientist 
• Lisen Cummings, Project Scientist 
• Martin, Reap, EIT, Engineering Associate 
• Rebecca Buerkett, Project Scientist 

Thanks is also extended to former F. X. Browne, Inc. staff who contributed to the project, Erika 
Tokarz, Tawnya McCain, Jeff Wright, Dan Sweet.  
 
Technical Consultant – Tetra Tech, Inc., Water Resources Group 
 

• Clint Boschen, Project Manager 
• Rachel Wiese, Environmental Scientist 
• Guoshun Zhang, Water Resources Engineer 
• Tham Saravanapavan, Principal Environmental Engineer 
• Mustafa Faizullabhoy, Senior Environmental Engineer 
• Peter Cada, Environmental Scientist 
• Heather Fisher, Environmental Planner 

 
 
Public Involvement Consultant – RESOLVE, Inc.  
 

• Dr. Juliana Birkhoff, Public Involvement Coordinator  
• Debbie Lee, Program Associate 
• Jason Gershowitz, Program Associate 

 
 
Surveyor – Rice Associates, Inc.  
 
Charlie Rice, LPS, Surveyor 
 


