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DISCLAIMER
 
This watershed study is a management tool for use in planning and prioritizing potential Capital 
Improvement Projects.  While the information is based on actual observation in the field and believed to 
be accurate, all conceptual projects are subject to staff evaluation and prioritization based on multiple 
constraints such as time, resources, regulatory changes, and funding.  This study is not designed, 
intended, or to be construed in any way, as a complete listing or comprehensive evaluation of all issues or 
needs within the area studied.  This study does address many of the elements of the PWC Comprehensive 
Plan, Chapter 7, “Environment”.  However, this study was not conducted to meet any regulatory 
requirement and is not a “Watershed Management Plan” in the regulatory sense.  Cost estimates included 
are “order of magnitude” estimates based on the consultant’s expertise, experience, and judgment. 
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List of Acronyms and Abbreviations Used in Report 
 
BMP   Best Management Practice, often referring to a water quality stormwater facility  
CDA   Contributing Drainage Area  
CIP   Capital Improvement Projects 
CMP   Corrugated Metal Pipe 
CPv  Channel Protection Volume 
CSWMP County Maintained Stormwater Management Pond  
CWP   Center for Watershed Protection 
DCR   Virginia Department of Conservation & Recreation  
DEQ   Virginia Department of Environmental Quality 
ED    Extended Detention  
EPA   Environmental Protection Agency 
FEMA  Federal Emergency Management Agency 
GIS   Geographical Information System 
GPIN  Geographic Parcel Index Number 
GPS   Geographic Positioning Satellites 
HOA   Home Owner Association 
IC Model Impervious Cover Model  
IDDE  Illicit Discharge Detection and Elimination 
LID    Low Impact Development 
MAGIC Management and Government Information Center  
MS4  The stormwater permit issued to County by EPA 
N (or TN) Total Nitrogen, measured as mg/l 
NRCS  Natural Resources Conservation Service 
NWI   National Wetlands Inventory 
OWML Occoquan Watershed Monitoring Lab 
P (or TP) Total Phosphorus, measured as mg/l 
RCP  Reinforced Concrete Pipe  
RPA   Resource Protection Area 
RSAT   Rapid Stream Assessment Technique 
SCI  Stream Condition Index, used by DEQ to measure stream health 
SWM   Stormwater Management 
SWMP  Stormwater management pond, privately maintained 
TMDL   Total Maximum Daily Load  
USA   Unified Stream Assessment method 
VaSOS  Virginia Save Our Stream benthic sampling protocol 
VDOT  Virginia Department of Transportation 
VPDES  Virginia Pollution Discharge Elimination System 
WIP   Watershed Improvement Plan 
WQv   Water Quality Volume 
WWTP  Wastewater Treatment Plant 
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I. EXECUTIVE SUMMARY 

The Prince William County Public Works Department, Environmental Services Division, Watershed 
Management Branch conducted a watershed study for the Broad Run watershed within the County.  The 
investigation included an evaluation of watershed conditions based on existing Geographic Information 
System (GIS) data, the assessment of condition of stream channels and stormwater management facilities 
within representative subwatersheds of the Broad Run Watershed, and identification of potential 
watershed management Capital Improvement Projects (CIP).   
 
Broad Run flows southeast from its headwaters in Fauquier County and discharges into the Occoquan 
River draining approximately 120 square miles.  Approximately 73 square miles of the Broad Run 
watershed are located within the boundaries of Prince William County including the Cities of Manassas 
and Haymarket.  The Broad Run watershed comprises approximately 20% of the total surface area of the 
County.   
 
Public Outreach & Information 
A public information meeting was conduct on August 9th, 2011 at the Sudley North community room.  
The meeting was advertised in the Prince William Section of the Washington Post and in InsideNOVA.  
Meeting announcements were sent to environmental groups in the County, as well as provided to the 
Magisterial District Supervisors offices for distribution.  The presentation summarized the purpose of the 
study and the proposed the methods.  Attendance at the meeting was light with no specific comments at 
that time on the proposed study or methods.  On August 14th, 2012, a second public meeting was held to 
present the results of the watershed assessment.  This meeting was advertised in the same media as the 
first meeting.  Attendance was similar to the first meeting, and generated a few general questions about 
who is responsible for maintenance and inspection of stormwater facilities, how can the public become 
more involved in watershed issues, and how land ownership effect stream restoration projects.   
 
The public can review the full text and graphics included in this report through the County website under 
watershed studies or by clicking on the following link  
http://www.pwcgov.org/government/dept/publicworks/environment/Pages/Watershed-Studies.aspx  
 
The County GIS mapper is being modified to incorporate GIS data generated during this study.  Hard 
copies of the report are available for reference at the Management and Government Information Center 
(MAGIC) at the Chinn Library (13065 Chinn Park Drive). 
 
Watershed Assessment Process 
In the Broad Run watershed there are 50 subwatersheds, over 73 square miles with 185 miles of streams 
and over 333 stormwater facilities.  Evaluation of all of the streams and stormwater facilities within the 
entire watershed would be time consuming and expensive.  This study used a four stage screening process 
to narrow the study:   

 Using land use information to select five representative subwatersheds.  
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 Using desktop analysis to select stream 
and stormwater facilities for detailed field 
inspections. 

 Using results from the field inspections to 
identify those streams and stormwater 
facilities that may require maintenance, 
repair or retrofitting. 

 Using ranking and prioritization to 
identify which streams or stormwater 
facilities where suitable for the 
development of conceptual plans.   
 

 
The five selected subwatersheds were:  

 Tributary to Rocky Branch (subwatershed 
244); 

 Rocky Branch (subwatershed 246); 
 Dawkins Branch (subwatershed 262); 
 Broad Run Mainstem downstream of Lake Manassas (subwatershed 250); and 
 Kettle Run (subwatershed 272). 

Watershed Characterization with Existing GIS Data 
The major subwatersheds in the Broad Run watershed were characterized based on the resources listed in 
the 2008 Comprehensive Plan, Environmental Chapter – Action Strategy EN7.1, using available GIS 
information.  For each data set used in the watershed characterization, a set of recommendations were 
made to improve the functionality of the existing County GIS data, to add new data to the County GIS 
system or to otherwise improve the County’s ability to characterize watersheds based on existing data.  
The recommendations detailed in Chapter 3 are summarized below:  

 Improvements to Existing County Base Mapping – Update and revise existing subwatershed 
mapping prior to each watershed study, compile a new layer for “Major Subwatersheds” that 
represent continuous stream systems, and revise/update the existing stream network within the 
watersheds.   

 Improve Ability to Characterize Watersheds– Improve the existing GIS data for impervious 
surface, wetlands, wells and septic systems, and forest cover.   

 Add Existing Data from Other Sources to the County GIS System – Incorporate National 
Wetlands Inventory (NWI) wetlands mapping, National Resources Conservation Service (NRCS) 
soils databases, and Virginia Department of Environmental Quality (DEQ) data (hazardous 
materials, water quality monitoring stations, etc.) into County GIS. 

 Improve GIS functionality with other County Programs – Develop a process for revising and 
updating stormwater GIS data based on inspections, watershed studies, and other data.  
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Stormwater Facilities Condition and Recommendations 
A Stormwater Facilities Reconnaissance Inventory was conducted of the 33 sites identified during a 
desktop screening analysis.  The field inventory included an inspection of existing stormwater facilities 
and documentation of any problems which were observed.  The retrofit potential of the existing facility 
was assessed, and any existing constraints identified.  The following summarizes the results of the field 
inspections identified:  

 Fourteen out of thirty-three (41%) of the facilities were in good condition.  
 One facility had a broken fence around a wet pond.  The Park Authority was advised of the 

problem and safety concerns.   
 Paint was observed in one facility which was removed prior to a follow up inspection by the 

county.   
 Four dry basins are good candidates for retrofitting to improve water quality treatment.  

Retrofitting dry basins could be used to meet the Environmental Protection Agency (EPA) 
Chesapeake Bay Total Maximum Daily Load (TMDL) goals for nutrient removal.  

 The bioretention facilities in one neighborhood should be studied to determine if they are 
functional. 

 Six facilities would benefit from minor improvements such as cleaning out forebays can be 
addressed as part of routine maintenance.  

 Six facilities would benefit from major improvements such as sediment removal from the basin or 
adding forebays.  Two sites appear to have been filled-in by adjacent parking lots and may 
require significant reconstruction. 

The estimated design, construction, and contingency costs for the ten proposed improvements, repairs and 
water quality retrofits would cost an estimated $900,000.  The four water quality retrofit projects would 
cost approximately $600,000 and improve water quality treatment for over 100 acres.   
 
Stream Channel Condition and Recommendations 
The desktop site selection analysis identified 22 stream reaches to be assessed in the field.  Three of these 
reaches were reference condition sites and the rest were potential stream restoration sites.  The stream 
reaches that were assessed represent a total of 19,387 linear feet of stream channel, out of an estimated 
total of 258,069 linear feet of channel within the five subwatersheds, or approximately 8% of the total.   
 
Due to the presence of Resource Protection Area buffers and effective stormwater management, there 
were few degraded streams reaches in the subwatersheds that were studied.  Only three stream and 
riparian buffer projects are recommended out of 22 stream reaches assessed.  The recommended projects 
would address deficiencies and degradation along approximately 900 linear feet of stream channel at an 
estimated cost of $220,000.  Costs per linear foot range from $100 to $320 depending on the complexity 
of the project. 
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Outfall Retrofits Recommendations 
In the Broad Run Watershed very few potential stormwater outfall retrofit sites were identify during this 
study.  Most stormwater outfalls are already treated by a stormwater facility or are small outfalls that 
discharged into a wooded riparian buffer not suitable for an outfall retrofit.  This is in contrast with older 
developed watersheds, such as Bull Run, where stormwater outfalls are often not treated, and stormwater 
outfall retrofit opportunities are relatively common.  The lack of stormwater outfall retrofit opportunities 
in the Broad Run watershed is a positive sign that most stormwater is already being treated prior to 
discharging to local streams.    
 
Existing Water Quality Data and TMDLs  
Water quality monitoring data from DEQ and from the Occoquan Watershed Monitoring Lab both 
indicate that Broad Run and Kettle Run have nitrogen concentrations only slightly elevated over reference 
conditions but are stressed by high phosphorus concentrations.  DEQ developed a TMDL for stream 
segments in the Broad Run watershed which are not meeting current water quality standards for fecal 
bacteria.  A second TMDL was developed for a section of South Run upstream of Lake Manassas which 
is benthically impaired due to high phosphorus concentrations.  The only point source in the watershed, 
the Vint Hill Wastewater Treatment Plant (WWTP), is scheduled to be diverted to Kettle Run.  This 
would improve the benthic impairment in South Run but increase degraded conditions in Kettle Run.   
 
Recommendations for Watershed Management and Planning 
The following recommendations are based on the lessons learned after completion of the Bull Run and 
Broad Run watershed studies, and our understanding of upcoming regulatory requirements.  The 
following recommendations would enhance the ability of the County to manage its watersheds and to 
respond effectively to increasing federal and state regulatory requirements: 

 Continue Watershed Studies – The County should 
continue to conduct watershed studies in order to 
assess the condition of the County’s streams and 
stormwater facilities.  These studies provide the 
county the baseline information to respond to 
upcoming regulatory requirements to increase 
pollutant removal.   

 Stormwater Inspections and Maintenance – This 
process could be improved through strengthen the 
three major steps.  Step 1: Strengthen the 
GIS/database system to help track compliance with 
inspections and maintenance. Step 2: Integrate 
inspections into both GIS/database and maintenance 
program.  Step 3: Make maintenance driven by 
inspection results, and tracked through GIS/database system.   

 Resource Protection Areas (RPA) – The RPA program resulted in the protection of riparian 
buffers throughout the Broad Run watershed and the County should continue to support this 
program.   
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 Strengthen Illicit Discharge Detection and Elimination Program (IDDE) – The County 
should consider strengthening its IDDE program since correction of these discharges are often 
much more cost effective than Stormwater Management Best Management Practice (SWM BMP) 
retrofits or other standard watershed load reduction methods.   

 Implement Water Quality Monitoring – The County should consider implementation of a 
water quality monitoring program that helps address the most pressing watershed management 
issues and that complements other existing water quality monitoring programs conducted by DEQ 
and Occoquan Watershed Monitoring Lab (OWML).  A water quality monitoring program could 
be used to meet MS4 stormwater permit requirements, identify sources of pollution, and track 
improvements in watershed conditions.   

 Implement Benthic Monitoring – The County should consider establishment of a benthic (i.e. 
stream invertebrate) monitoring program targeted at meeting future MS4 permit requirements and 
tracking down streams with significant pollution issues.  The additional biological information 
could help the County track improvements in stream conditions due to management actions, and 
to more effectively target where watershed management actions would be the most effective.   

 

 
































































































































































