
Craig Run, Browns Run, & Marsh Run  
Bacteria Total Maximum Daily Load 
Implementation Plan 

 

Prepared By: Blue Ridge Environmental Solutions, Inc. 

Submitted: November 16, 2010 

 



 
 

TABLE OF CONTENTS 
EXECUTIVE SUMMARY .................................................................................................................... 2 

Introduction ...............................................................................................................................  2 

Review of TMDL Study ................................................................................................................ 2 

Public Participation ..................................................................................................................... 3 

Implementation Actions ............................................................................................................. 3 

Measurable Goals and Milestones for Attaining Water Quality Standards ............................... 4 

{ǘŀƪŜƘƻƭŘŜǊΩǎ wƻƭŜǎ ŀƴŘ wŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ .................................................................................... 4 

Integration with Other Watershed Plans .................................................................................... 5 

Potential Funding Sources .......................................................................................................... 5 

INTRODUCTION ............................................................................................................................... 6 

STATE AND FEDERAL REQUIREMENTS FOR IMPLEMENTATION PLANS ......................................... 7 

REVIEW OF TMDL DEVELOPMENT STUDY ...................................................................................... 8 

PUBLIC PARTICIPATION ................................................................................................................. 11 

Process ...................................................................................................................................... 11 

Agricultural Working Group Summary ..................................................................................... 12 

Residential Working Group Summary ...................................................................................... 12 

Governmental Working Group Summary ................................................................................. 12 

Steering Committee Summary .................................................................................................. 15 

IMPLEMENTATION ACTIONS ......................................................................................................... 16 

Agricultural Implementation Needs ......................................................................................... 16 

Residential Implementation Needs .......................................................................................... 20 

Other Potential Implementation Needs ................................................................................... 22 

Assessment of Technical Assistance Needs .............................................................................. 22 

Cost Analysis ............................................................................................................................. 23 

Benefit Analysis ......................................................................................................................... 25 

Human Health ....................................................................................................................... 25 

Livestock Herd Health ........................................................................................................... 25 

Economics ............................................................................................................................. 25 

Aquatic Community Improved .............................................................................................. 26 

MEASUREABLE GOALS AND MILESTONES FOR ATTAINING WATER QUALITY STANDARDS ......... 27 

 Monitoring ................................................................................................................................ 32 

{¢!Y9Ih[59wΩ{ wh[9{ !b5 w9{thb{L.L[L¢L9{ ........................................................................... 33 

INTEGRATION WITH OTHER WATERSHED PLANS ......................................................................... 39 

POTENTIAL FUNDING SOURCES .................................................................................................... 40 

LIST OF ACRONYMS ....................................................................................................................... 39 

GLOSSARY ...................................................................................................................................... 43 

CONTACT INFORMATION .............................................................................................................. 45



 

- 2 - 
 

EXECUTIVE SUMMARY 

Introduction  
The Virginia Total Maximum Daily Load (TMDL) program is a process to improve water quality and 

restore impaired waters in Virginia. Specifically, TMDL is the maximum amount of pollutant that a 

waterbody can assimilate without surpassing the state water quality standards for protection of the five 

beneficial uses: drinking water, recreational (i.e., primary contact/swimming), fishing, shellfishing, and 

aquatic life.  

Marsh Run, Browns Run, and Craig Run ǿŜǊŜ ƛƴƛǘƛŀƭƭȅ ǇƭŀŎŜŘ ƻƴ ǘƘŜ /ƻƳƳƻƴǿŜŀƭǘƘ ƻŦ ±ƛǊƎƛƴƛŀΩǎ {ŜŎǘƛƻƴ 

303(d) List of Impaired Waters in 1996, 2002, and 2004 for exceedances of the bacteria standard, 

respectively. After these listings, a TMDL study was conducted to identify bacteria sources in the 

watersheds. After a TMDL study is complete and approved by the United States Environmental 

Protection AgencyΣ ±ƛǊƎƛƴƛŀΩǎ мффт ²ŀǘŜǊ vǳŀƭƛǘȅ aƻƴƛǘƻǊƛƴƎΣ LƴŦƻǊƳŀǘƛƻƴ ŀƴŘ wŜǎǘƻǊŀǘƛƻƴ !Ŏǘ ǎǘŀǘŜǎ ƛƴ 

section 62.1-ппΦмфΥт ǘƘŀǘ ǘƘŜ ά.ƻŀǊŘ ǎƘŀƭƭ ŘŜǾŜƭƻǇ ŀƴŘ ƛƳǇƭŜƳŜƴǘ ŀ Ǉƭŀƴ ǘƻ ŀŎƘƛŜǾŜ Ŧǳƭƭȅ ǎǳǇǇƻǊǘƛƴƎ 

ǎǘŀǘǳǎ ŦƻǊ ƛƳǇŀƛǊŜŘ ǿŀǘŜǊǎέΦ ¢ƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘƛǎ ǎǘŀǘŜ ǊŜǉǳƛǊŜƳŜƴǘΣ ŀ ¢a5[ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ Ǉƭŀƴ ǿŀǎ 

developed to reduce bacteria levels to attain water quality standards allowing delisting of streams from 

the Section 303(d) List of Impaired Waters. The TMDL implementation plan describes control measures, 

which can include the use of better treatment technology and the installation of best management 

practices, to be implemented in a staged process.  

Key components of the implementation plan are discussed in the following sections: 

¶ Review of TMDL Development Study 

¶ Public Participation 

¶ Implementation Actions 

¶ Measurable Goals and Milestones for Attaining Water Quality Standards 

¶ {ǘŀƪŜƘƻƭŘŜǊΩǎ wƻƭŜǎ ŀƴŘ wŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ 

¶ Integration with Other Watershed Plans  

¶ Potential Funding Sources 

Review of TMDL Study 
Impairment description, water quality monitoring, watershed description, source assessment, water 

quality modeling, and allocated reductions were reviewed to determine implications of  TMDL and 

modeling procedures on implementation plan development. Conditions outlined in the TMDL 

development study to address the bacteria impairments in these watersheds include: 

¶ Exclusion of most/all livestock including horses from streams is necessary; 

¶ Substantial land-based NPS load reductions are called for on pasture and cropland; 

¶ All straight pipes and failing septic systems need to be identified and corrected; 

¶ Implicit in the requirement to correct straight pipes and failing septic systems is the requirement to 

maintain all properly functioning septic systems; 

¶ Reductions to pet bacteria loads on residential land use are necessary; and 
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¶ Implicit in the requirement for no point source bacteria load adjustment is the requirement for point 

sources to maintain permit compliance. 

Public Participation  
The actions and commitments compiled in this document are formulated through input from citizens of 

the watershed; Fauquier County government; John Marshall Soil and Water Conservation District; 

Fauquier Farm Bureau; Friends for Fauquier County; Virginia Department of Conservation and 

Recreation; Virginia Department of Environmental Quality; Virginia Department of Health; Virginia 

Cooperative Extension; Virginia Department of Forestry; Virginia Outdoors Foundation; Natural 

Resources Conservation Service; Rappahannock-Rapidan Regional Commission; and Blue Ridge 

Environmental Solutions, Inc.  

Public participation took place during implementation plan development on three levels. First, public 

meetings were held to provide an opportunity for informing the public as to the end goals and status of 

the project, as well as, a forum for soliciting participation in the smaller, more-targeted meetings (i.e., 

working groups and Steering Committee). Second, three working groups were formed: Agricultural, 

Residential, and Governmental. Third, a Steering Committee was formed with representation from the 

Agricultural, Residential, and Governmental Working Groups; Fauquier County; John Marshall Soil and 

Water Conservation District; Virginia Department of Conservation and Recreation; Virginia Department 

of Health; Virginia Department of Environmental Quality; Virginia Cooperative Extension, Virginia 

Department of Forestry; Natural Resources and Conservation Service; Rappahannock-Rapidan Regional 

Commission; and Blue Ridge Environmental Solutions, Inc. to guide the development of the 

implementation. Over 500 man-hours were devoted to attending these meetings by individuals 

representing agricultural, residential, commercial, environmental, and government interests on a local, 

state, and federal level.  

Implementation Actions  
The quantity of control measures, or BMPs, required during implementation was determined through 

spatial analyses of land use, stream-network, and the Commonwealth of Virginia aerial maps along with 

regionally appropriate data archived in the Virginia Department of Conservation and Recreation 

Agricultural BMP Database and TMDL document. Bacteria load reductions on land uses were 

determined through modeling alternative implementation scenarios, defining percentage of land use 

area or unit amount treated by control measure, then applying related reduction efficiency to the 

associated load. Additionally, input from local agency representatives, citizens, and contractors were 

used to verify the analyses.  

Associated cost estimations for each implementation action were calculated by multiplying the average 

unit cost per the number of units. Focusing on Stage I (i.e., removal of impairments from impaired 

waters list) costs, the total agricultural corrective action costs equal $3.09 million. Estimated corrective 

action costs needed to replace straight pipes and fix failing septic systems during Stage I totals $3.18 

million. The cost to implement the first steps of the pet waste reduction actions totals an estimated 

eight thousand dollars. Cost to install vegetated buffers equals seven thousand dollars. The total costs to 

provide assistance in the agricultural and residential programs during Stage I implementation are both 
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expected to be $0.30 million. The total Stage I implementation cost including technical assistance is 

$6.88 million with the agricultural cost being $3.39 million and residential cost $3.49 million. 

The primary benefit of implementation is cleaner waters in Virginia, where bacteria levels in the Craig 

Run, Browns Run, and Mash Run impairments will be reduced to meet water quality standards, 

benefiting human and livestock herd health, stakeholder economy, and improve the aquatic community. 

An important objective of the implementation plan is to foster continued economic vitality and strength.  

Measurable Goals and Milestones for Attaining Water Quality Standards  
The end goals of implementation are restored water quality in the impaired waters and subsequent de-

listing of streams from the List of Impaired Waters. Progress toward end goals will be assessed during 

implementation through tracking of control measure installations. The Virginia Department of 

Environmental Quality will continue to assess water quality through its monitoring program. 

Implementation will be assessed based on reducing exceedances of the bacteria water quality standard, 

thereby improving water quality. Implementation of control measures is scheduled for 10 years and will 

be assessed in two stages. Stage I is based on meeting source allocations that translate to an 

instantaneous standard exceedance rate of 10.5% or less resulting in de-listing of streams. The Stage II 

goal is based on implementing source allocations to meet the specified TMDL goal, 0% exceedance of 

water quality standards.  

Implementation in years one through six for agricultural source reductions focuses on installing livestock 

stream exclusion systems, improving pasture management, and cropland conversion. BMPs installed in 

years seven through ten are based on additional treatment of bacteria load not treated during Stage I 

from pasture and cropland using improved pasture management, manure / biosolids incorporation into 

soil, and retention ponds. Implementation in years one through six for residential bacteria loads focuses 

on identification and removal of straight pipes, repairing or replacing failed septic systems, instituting 

pet waste control program, installation of pet waste enzyme digesting composters, and installation of 

storage and treatment systems for waste from confined canine units. Implementation of these control 

measures will continue in years seven through ten if needed.  

3ÔÁËÅÈÏÌÄÅÒȭÓ 2ÏÌÅÓ ÁÎÄ 2ÅÓÐÏÎÓÉÂÉÌÉÔÉÅÓ 
Stakeholders are individuals who live or have land management responsibilities in the watershed, 

including government agencies, businesses, private individuals, and special interest groups. Successful 

implementation depends on stakeholders taking responsibility for their role in the process, and the 

primary role falls on the local groups that are most affected; that is, businesses, community watershed 

groups, and citizens. However, local, state, and federal agencies also have a stake in seeing that 

±ƛǊƎƛƴƛŀΩǎ ǿŀǘŜǊǎ ŀǊŜ ŎƭŜŀƴ ŀƴŘ ǇǊƻǾƛŘŜ ŀ ƘŜŀƭǘƘȅ ŜƴǾƛǊƻƴƳŜƴǘ ŦƻǊ ƛǘǎ ŎƛǘƛȊŜƴǎΦ  

The John Marshall Soil and Water Conservation District will provide agricultural cost-share funds, lead 

education and technical assistance efforts, and track best management practice implementation for the 

agricultural and residential programs. State agencies conducting regulatory, education, or funding 

procedures related to water quality in Virginia include: Virginia Department of Environmental Quality; 

Virginia Department of Conservation and Recreation; Virginia Department of Health; Virginia 

Department of Agriculture and Consumer Services; Virginia Department of Game and Inland Fisheries; 
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Virginia Department of Forestry; Virginia Cooperative Extension; and Virginia Outdoor Foundation. The 

Natural Resources Conservation Service will provide cost-share funds and technical assistance.  

Integration with Other Wa tershed Plans  
Each watershed within the state is under the jurisdiction of a multitude of individual yet related water 

quality programs and activities, many of which have specific geographical boundaries and goals. These 

include but are not limited to Chesapeake Bay 2000 agreement, Tributary Nutrient Reduction Plans, 

TMDLs, Roundtables, Water Quality Management Plans, Erosion and Sediment Control Regulations, 

Stormwater Management Program, Source Water Assessment Program, and local comprehensive plans.  

Financial and technical resources may be maximized for implementation by coordinating and expanding 

the planning and implementation activities of these on-going watershed projects or programs. Current 

initiatives within Fauquier County to be integrated with the Craig Run, Browns Run, and Marsh Run 

TMDL IP include: 

¶ Fauquier County Riparian Easement Program 

¶ Fauquier County Water Resources Management Plan 

¶ Fauquier County Comprehensive Plan 

¶ Thumb Run, Carter Run, Great Run, and Deep Run Bacteria TMDL IP 

¶ Chesapeake Bay Watershed Improvement Plan 

¶ Citizens for Fauquier County 

¶ Piedmont Environmental Council Strategic Plan 

¶ Friends of the Rappahannock Strategic Plan 

¶ Rappahannock River Basin Commission 

¶ Virginia Wildlife Action Plan 

Potential Funding Sources  
Potential funding sources available during implementation were identified in the course of plan 

development. Detailed description of each source (i.e., eligibility requirements, specifications, incentive 

payments) can be obtained from the John Marshall Soil and Water Conservation District; Virginia 

Department of Conservation and Recreation; Virginia Department of Health; Virginia Department of 

Environmental Quality; Virginia Department of Game and Inland Fisheries; Virginia Cooperative 

Extension; and Natural Resources Conservation Service.  
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INTRODUCTION 

The Virginia Total Maximum Daily Load (TMDL) program is a process to improve water quality and 

restore impaired waters in Virginia. Specifically, TMDL is the maximum amount of pollutant that a water 

body can assimilate without surpassing the state water quality standards for protection of the five 

beneficial uses: drinking water, recreational (i.e., primary contact/swimming), fishing, shellfishing, and 

aquatic life. If the water body surpasses the water quality criteria during an assessment period, Section 

303(d) of the Clean Water Act (CWA) ŀƴŘ ǘƘŜ ¦ƴƛǘŜŘ {ǘŀǘŜǎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ ό¦{9t!ύ 

Water Quality Management and Planning Regulation (40 CFR Part 130) both require states to develop a 

TMDL for each pollutant.   

Bacteria TMDLs have been developed for the Craig Run, 

Browns Run, and Marsh Run impairments. Marsh Run, 

Browns Run, and Craig Run were initially placed on the 

/ƻƳƳƻƴǿŜŀƭǘƘ ƻŦ ±ƛǊƎƛƴƛŀΩǎ {ŜŎǘƛƻƴ олоόŘύ [ƛǎǘ ƻŦ LƳǇŀƛǊŜŘ 

Waters in 1996, 2002, and 2004 for exceedance of the 

bacteria standard respectively. After these listings, a TMDL 

study was conducted to identify bacteria sources in the 

watersheds. The TMDL set limits on the amount of bacteria 

these rivers can tolerate and still maintain support of the 

Recreational Use.  

A TMDL IP was developed to reduce bacteria levels to attain water quality standards allowing delisting 

of impaired waters from the Section 303(d) List. The TMDL IP describes control measures, which can 

include the use of better treatment technology and the installation of best management practices 

(BMPs), to be implemented in a staged process. Local support and successful completion of the 

implementation plan will enable restoration of the impaired water while enhancing the value of this 

important resource for the Commonwealth. Opportunities for Fauquier County, local agencies, and 

watershed residents to obtain funding will improve with an approved IP.  

This public document is an abbreviated version of the technical document, which can be obtained by 

contacting the Virginia Department of Conservation and Recreation (VADCR) office.   

Craig Run  
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STATE AND FEDERAL REQUIREMENTS FOR 
IMPLEMENTATION PLANS 

In developing this implementation plan, both state and federal requirements and recommendations 

were followed. ±ƛǊƎƛƴƛŀΩǎ мффт ²vaLw! ŘƛǊŜŎǘǎ ǘƘŜ {ǘŀǘŜ ²ŀǘŜǊ /ƻƴǘǊƻƭ .ƻŀǊŘ ό{²/.ύ ǘƻ άŘŜǾŜƭƻǇ ŀƴŘ 

ƛƳǇƭŜƳŜƴǘ ŀ Ǉƭŀƴ ǘƻ ŀŎƘƛŜǾŜ Ŧǳƭƭȅ ǎǳǇǇƻǊǘƛƴƎ ǎǘŀǘǳǎ ŦƻǊ ƛƳǇŀƛǊŜŘ ǿŀǘŜǊǎέ (§62.1-44.19:4 through 19:8 of 

the Code of Virginia). WQMIRA establishes that the implementation plan shall include the date of 

expected achievement of water quality objectives, measurable goals, corrective actions necessary and 

the associated costs, benefits, and environmental impacts of addressing the impairments.  

Section 303(d) of the CWA and current USEPA 

regulations do not require the development of 

implementation strategies. USEPA does, 

however, outline the minimum elements of an 

ŀǇǇǊƻǾŀōƭŜ Lt ƛƴ ƛǘǎ мффф άDǳƛŘŀƴŎŜ ŦƻǊ ²ŀǘŜǊ 

Quality-.ŀǎŜŘ 5ŜŎƛǎƛƻƴǎΥ ¢ƘŜ ¢a5[ tǊƻŎŜǎǎέΦ 

The listed elements include description of the 

implementation actions and management 

measures, timeline for implementing these 

measures, legal or regulatory controls, time 

required to attain water quality standards, 

monitoring plan, and milestones for attaining 

water quality standards.  

USEPA develops guidelines that describe the process and criteria to be used to award CWA Section 319 

ƴƻƴǇƻƛƴǘ ǎƻǳǊŎŜ ƎǊŀƴǘǎ ǘƻ {ǘŀǘŜǎΦ ¢ƘŜ ά{ǳǇǇƭŜƳŜƴǘŀƭ DǳƛŘŜƭƛƴŜǎ ŦƻǊ ǘƘŜ !ǿŀǊŘ ƻŦ {ŜŎǘƛƻƴ омф bƻƴǇƻƛƴǘ 

Source Grants to States and TerritorƛŜǎ ƛƴ C¸ нллоέ ƛŘŜƴǘƛŦƛŜǎ ǘƘŜ ƴƛƴŜ ŜƭŜƳŜƴǘǎ ǘƘŀǘ Ƴǳǎǘ ōŜ ƛƴŎƭǳŘŜŘ ƛƴ 

the IP to meet the Section 319 requirements. 

Once developed, Virginia Department of Environmental Quality (VADEQ) will present the IP to the SWCB 

for approval as the plan for implementing pollutant allocations and reductions contained in the TMDL. In 

addition, VADEQ will request the plan be included in the appropriate Water Quality Management Plan 

ό²vatύΣ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ǘƘŜ /²!Ωǎ {ŜŎǘƛƻƴ олоόŜύ ŀƴŘ ±ƛǊƎƛƴƛŀΩǎ tǳōƭƛŎ tŀǊǘƛŎƛǇŀǘƛƻƴ DǳƛŘelines for 

Water Quality Management Planning.  

  

Browns Run 
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Straight Pipe 

Failed Septic System 

REVIEW OF TMDL DEVELOPMENT STUDY 

Bacteria TMDLs for the Craig Run, Browns Run, and Marsh Run 

watersheds were completed in April 2007 as part of the Bacteria 

Total Maximum Daily Load Development for the Rappahannock 

River Basin with subsequent approval by USEPA in January 2008. 

The TMDL development document can be obtained at the 

VADEQ office in Woodbridge, VA or via the Internet at 

www.deq.virginia.gov. Impairment description, water quality 

monitoring, watershed description, source assessment, water 

quality modeling, and allocated reductions were reviewed to 

determine implications of TMDL and modeling procedures on IP 

development. 

The Craig Run, Browns Run, and Marsh Run watersheds, 

comprising National Watershed Boundary Dataset (NWBD) 

RA17, are located in Fauquier County, Virginia in the 

Rappahannock River basin (Figure 1). Craig Run watershed of 

approximately 5,360 acres is comprised of pasture/cropland 

(70%), forest (20%), and residential (10%) land uses. The Browns 

Run watershed area is approximately 7,070 acres with 

pasture/cropland as the primary land use (50%) followed by 

forest (45%), and residential (5%) land uses. Roughly 16,970 

acres in the Marsh Run watershed consists of pasture/cropland 

(53%), forest (34%), and residential (13%) land uses (Figure 2). 

Potential sources of fecal coliform bacteria include both point source and nonpoint source (NPS) 

contributions. Nonpoint sources include: wildlife, grazing livestock, land application of manure and 

biosolids, urban/residential runoff, failed and malfunctioning septic systems, and uncontrolled 

discharges (straight pipes). Conditions outlined in the TMDL development study to address the bacteria 

impairments in the Craig Run, Browns Run, and Marsh Run watersheds include: 

Î Exclusion of most/all livestock including horses from streams is necessary; 

Î Substantial land-based NPS load reductions are called for on pasture and cropland; 

Î All straight pipes and failing septic systems need to be identified and corrected; 

Î Implicit in the requirement to correct straight pipes and failing septic systems is the requirement 
to maintain all properly functioning septic systems; 

Î Reductions to pet bacteria loads on residential land use are necessary; and 

Î Implicit in the requirement for no point source bacteria load adjustment is the requirement for 

point sources to maintain permit compliance. 
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Figure 1. Craig Run, Blacks Run, and Marsh Run watershed location. 
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Figure 2.  Land uses in the Craig Run, Blacks Run, and Marsh Run watersheds.
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Livestock Stream Access Pastured Livestock Land Application 

PUBLIC PARTICIPATION 

Process 
The actions and commitments compiled in this document are formulated through input from citizens of 

the watershed; Fauquier County government; John Marshall Soil and Water Conservation District 

(JMSWCD); Fauquier Farm Bureau; Friends for Fauquier County (FFFC); VADCR; VADEQ; Virginia 

Department of Health (VDH); Virginia Cooperative Extension (VCE); Virginia Department of Forestry 

(VADOF); Virginia Outdoors Foundation (VOF); Natural Resources Conservation Service (NRCS); 

Rappahannock-Rapidan Regional Commission (RRRC); and Blue Ridge Environmental Solutions, Inc. 

(BRES). Every citizen and interested party in the watershed is encouraged to put the IP into action and 

contribute what he or she is able to help restore the health of these waterbodies.   

Public participation took place during IP development on three levels. First, public meetings were held 

to provide an opportunity for informing the public as to the end goals and status of the project, as well 

as, a forum for soliciting participation in the smaller, more-targeted meetings (i.e., working groups and 

Steering Committee).  Second, three working groups were formed: Agricultural, Residential, and 

Governmental. A representative from VADCR or BRES coordinated each working group in order to 

facilitate the process and integrate information collected from the various communities. Third, a 

Steering Committee was formed with representation from the Agricultural, Residential, and 

Governmental Working Groups; Fauquier County governments; JMSWCD; VADCR; VADEQ; VDH; VCE; 

VADOF; NRCS; RRRC; and BRES to guide the development of the IP. Over 500 man-hours were devoted 

to attending these meetings by individuals representing agricultural, residential, commercial, 

environmental, and government interests on a local, state, and federal level (Table 1).  
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Alternative Water 

Source 

Table 1.  Meetings held during the TMDL IP development process.  

Date Meeting Type Location Attendance 
Time 
(hr) 

05/04/10 Public Meeting Cedar Lee Middle School 42 1 

05/04/10 Agricultural Working Group Cedar Lee Middle School 26 1 

05/04/10 Residential Working Group Cedar Lee Middle School 12 1 

07/20/10 Governmental Working Group Warren Green Building 22 2 

09/28/10 Agricultural Working Group Cedar Lee Middle School 8 2 

09/28/10 Residential Working Group Cedar Lee Middle School 12 2 

11/04/10 Steering Committee Cedar Lee Middle School 16 2.5 

11/16/10 Public Meeting Cedar Lee Middle School 30 2.5 

Agricultural Working Group Summary  
The Agricultural Working Group (AWG) consisted predominantly of beef and dairy producers throughout 

the watershed. Representatives from organizations that serve this community and will have a role in 

implementation were also included (e.g., JMSWCD, NRCS, and VADCR). The AWG is confident that 

current BMPs eligible for cost-share in TMDL areas and proposed recommendations will provide the 

necessary incentive for producers and landowners to implement required BMPs to meet specified 

reductions to direct stream, pasture, and cropland bacteria loads. Challenges, recommendations, and 

keys for success discussed in the meetings included: 

Î Several issues were raised regarding water quality monitoring 

performed by the Virginia Department of Environmental Quality 

(VADEQ), these included: exceedance rates depicted in the public 

meeting graph (especially the 100%), data validity, correlation to 

flow conditions, and sampling frequency. Suggestions for providing 

additional water quality monitoring included citizen monitoring or 

a monitoring project financed with grant funds. 

Î Primarily beef and dairy operations exist in these watersheds. 

According to attendees, two of the four dairies were converted to 

beef operations and were unsure of one of the remaining operations. Sufficient liquid manure 

storage and landuse is available for producers to collect and spread collected manure according to 

nutrient management plan. 

Î Horse population was discussed with concern towards the condition of pasture horses were being 
kept on (i.e., overstocking and overgrazing). 

Î A decreasing trend in agricultural landuses continues in watersheds, especially in Craig Run. 
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Septic System Pump-out 

Î Successful partnerships JMSWCD and NRCS have formed with producers in these watersheds 
already participating in cost-share programs will be invaluable in promoting programs to other 
producers. 

Î NRCS has written contracts for leased land and should not be an issue. 
Î Assistance is needed to maintain BMPs beyond the typical 10-year lifespan requirement of cost-

share assistance programs. 
Î Constraints to BMP implementation indicated by group include ς BMP maintenance cost, 

responsiveness of agencies providing technical assistance, fence maintenance in flood prone 

areas, and belief that producers need to spend money on BMPs when confidence in water quality 

monitoring data and extent of contamination is lacking. 

Î Applicable educational /outreach methods that work well in the area include: farmer-to-farmer 

interaction; JMSWCD, Farm Service Agency, and NRCS newsletters; field tours conducted by 

Wa{²/5Τ ŜŘǳŎŀǘƛƻƴŀƭ ŜǾŜƴǘǎ ŎƻƴŘǳŎǘŜŘ ōȅ ±ƛǊƎƛƴƛŀ /ƻƻǇŜǊŀǘƛǾŜ 9ȄǘŜƴǎƛƻƴΤ /ŀǘǘƭŜƳŀƴΩǎ ŀƴŘ 

5ŀƛǊȅƳŜƴΩǎ !ǎǎƻŎƛŀǘƛƻƴ ŜǾŜƴǘǎΤ ƛƴŦƻǊƳŀǘƛƻƴ ōƻƻǘƘ ŀǘ CŀǳǉǳƛŜǊ /ƻǳƴǘȅ CŀƛǊΤ ŀƴŘ ǳǇŘŀǘŜǎ ƻƴ ǘƘŜ 

Rappahannock-Rapidan Regional Commission website.  

Residential Working Group Summary  
The Residential Working Group (RWG); consisting of watershed residents and VDH, FFFC; VADCR, and 

VADEQ personnel; focused on means to educate and involve public with regard to implementing 

corrective actions to replace straight pipes, correct failing septic systems, and manage pet waste. 

Challenges, recommendations, and keys for success discussed in the meeting included: 

Î VDH statistics indicate most failing systems can be 

repaired versus replaced. 

Î Develop and implement educational/outreach 

program to provide information on the design, 

function, and maintenance of the all septic system 

types - traditional and alternative.  

Î Develop a program to assist homeowners in 

locating septic system on their property. 

Î Review land use and population changes that have 

occurred since the TMDL study to determine effect 

on failing septic systems estimate. 

Î Identify properties where laundry effluent is being 

discharged at the surface. 

Î Explore funding sources available to low income households for the repair, replacement, or 

installation of functional septic systems. 

Î Promote pet waste digesting composters as a cost-share program for residential properties. 

Î Encourage the installation of collection kiosks on walking trails, in public parks, and in 

neighborhood common areas. Encourage the use of biodegradable bags for pet waste clean-up. 

Î Consider development of a comprehensive and effective pet waste management ordinance. 

Î Develop educational materials to encourage home owners' associations, veterinarians, kennels, 

hunt clubs and pet stores to practice and promote proper pet waste management. 
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Alternative On-site Sewage 
Disposal System 

Î Increase funding to amplify water quality sampling and assure testing on a regular basis.   

Î Promote the use of roadside collection devices to intercept and filter road surface runoff. 

Governmental Working Group Summary  
The Governmental Working Group (GWG) consisting of representatives from Fauquier County, JMSWCD, 

VADCR, VADEQ, VDH, VCE; VADOF; VOF; NRCS, RRRC: and BRES personnel, focused on funding sources, 

technical assistance needs, regulatory controls, and lead agencies responsible for implementation. Key 

topics and recommendations included: 

Î Prevailing agricultural financial assistance programs in Fauquier County include Environmental 

Quality Incentive Program (EQIP), Chesapeake Bay Watershed Initiative (CBWI), Conservation 

Reserve Enhancement Program (CREP), and Virginia Agricultural Best Management Practices Cost-

Share and Tax Credit Programs. 

Î Assistance is needed for disposal of "retired" farm machinery and discarded tires from agricultural 

properties, consider promoting amnesty day at county landfill.  

Î Assist owners of small acreage horse properties to assure the implementation of BMPs. 

Î Assure that landowners understand that although implementation of BMPs may reduce available 

grazing acreage, it will not affect their land-use classification. 

Î Failing septic systems more often need repair than replacement with most common problem 

being damage to distribution box.  

Î Fauquier County's septic system pump-out requirement mandating 

septic system pump-out every five years or at time of property 

transfer and connection to public sewer if service is available within 

300 feet requirement needs to be enforced.   

Î Current septic system regulations are promoted primarily through 

voluntary efforts. New regulations effective April 2011 will require 

certified operators, more rigorous oversight, and more reports for 

alternative systems. Low income homeowners with alternative 

systems will be challenged by maintenance costs and operating 

expenses. Residents who install alternative systems prior to April 

2011 will not be required to adhere to the new regulations unless 

their system fails.  Once a system fails, it will be brought in as a 

new system and held to the same regulations. 

Î Educational/outreach programs with information on the design, function, and maintenance of the 

full range of septic system types (traditional and alternative) need development. 

Î Develop comprehensive location and maintenance tracking system for all septic systems. 

Î Explore sources of funding for on-site sewage disposal system installation and repair for low 

income households. 

Î Pet waste management needs include:  develop educational/outreach program enlisting support 

of homeowners associations, veterinary clinics, boarding facilities, hunt clubs and pet supply 

stores to distribute educational information and promote responsible pet waste management; 

promote installation of enzyme waste composters; and implement proper waste management 
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practices at all confined canine facilities by promoting CŀǳǉǳƛŜǊ /ƻǳƴǘȅ {t/!Ωǎ ǇŜǘ ǿŀǎǘŜ 

management program as a model to emulate. 

Î Local educational outreach initiatives include VDH's pump-out program, V/9Ωǎ Green Grass 

Program along with BMP workshops, and JMSWCDΩǎ water quality testing, agricultural BMPs, and 

nutrient management programs. 

Î Potential funding sources include: federal and state cost-share programs, Fauquier Housing 

Department, and Virginia Outdoor Foundation conservation easements such as Purchase of 

Development Rights Program, tax credits that can be sold to any Virginia tax payer, and 100% 

reimbursement for legal, accounting, appraisal fees. 

Î Promote the inclusion of LID requirements and requirement to include information regarding 

residential septic system management and drain field location as part of closing documentation at 

property transfer within the Fauquier County Ordinance. 

Î Revise Fauquier County's Ordinance to reflect the number of acres to which animals have access, 

rather than the number of acres included in the property.   

Î VADEQ will continue to monitor these streams in accordance with the ambient water quality 

monitoring program. Due to monitoring data gaps in assessment data, it is recommended to 

increase VADEQ ambient monitoring to collect more data and promote citizen-based monitoring. 

Additionally, including stream flow monitoring will help determine watershed conditions that 

could be promoting excessive bacteria to streams. 

Î Proposed roles and responsibilities for agencies included:  

o Fauquier County: administer the counties erosion and sediment control program, provide 

mapping assistance, and update ordinances to promote conservation efforts. 

o JMSWCD: provide agricultural cost-share funds, administer and provide technical assistance 

for agricultural and residential programs. 

o VDH: help develop education material and track installation, location and maintenance  of all 

septic systems, including alternative systems  

o RRRC: develop and distribute pet waste management educational materials 

o VADEQ: provide ambient monitoring and  assist with citizen monitoring 

o NRCS, VCE, and VADOF: provide education/technical assistance and funding     

Steering Committee Summary  

The Steering Committee consisted of representatives from the AWG, RWG, and GWG; Fauquier County; 

JMSWCD; VADCR; VADEQ; VDH; VCE; VADOF; NRCS; RRRC; and BRES. Steering Committee evaluated 

recommendations from working groups, reviewed BMP quantification and cost estimates, created 

implementation goals and milestones, reviewed monitoring plan, discussed potential funding resources 

available, revised implementation plan document, and evaluated materials for final public meeting. The 

Steering Committee will periodically revisit implementation progress and suggest plan revisions as 

needed. 

  



  

- 16 - 
 

Stream Exclusion Fencing 

IMPLEMENTATION ACTIONS 

An assessment was conducted to quantify actions and cost for two implementation stages. Actions and 

cost that translate to an instantaneous standard exceedance rate of 10.5% or less, resulting in removal 

of these streams from the List of Impaired Waters were quantified. This is referred to as the Stage I 

implementation goal. The Stage II implementation goal is TMDL source allocation attainment. Estimated 

units presented in Tables 2 and 3 depict the Stage I and Stage II goals. Potential control measures, their 

associated costs and efficiencies, and potential funding sources were identified through review of the 

TMDL, input from working groups, and literature review. Control measures were assessed based on cost, 

availability of existing funds, reasonable assurance of implementation, and water quality impacts. 

Measures that can be promoted through existing programs were identified, as well as those not 

currently supported by existing programs and their potential funding sources. The assurance of 

implementation of specific control measures was assessed through discussion with the working groups 

and Steering Committee. 

Agricultural Implementation Needs  
Removing livestock from the stream corridor was 

identified as the primary control measure to reduce the 

livestock direct deposition bacteria load. There are 

approximately 107 miles of perennial streams in the 

Craig Run, Browns Run, and Marsh Run watersheds. 

Currently in these watersheds, approximately eight 

miles of exclusion fencing have been installed through 

cost-share programs. Exclusion fencing necessary to 

prevent access to perennial streams and meet the 

stated TMDL reductions was estimated at 

approximately 65 miles of fence. Figure 3 displays 

analysis results for a portion of the watershed. This 

exclusion fencing is translated into a total of 93 exclusion 

systems to be installed to insure full exclusion of 

livestock from the streams. In order to provide implementation options to producers, several cost-share 

programs with varying goals and requirements were included. Based on historical cost-share program 

participation and working group feedback, total exclusion systems were divided between Conservation 

Reserve and Enhancement Program (CREP), Environmental Quality Incentives Program (EQIP), 

Conservation Reserve Program (CRP), Livestock Exclusion with Riparian Buffers (LE-1T), Livestock 

Exclusion with Reduced Setback (LE-2T), Small Acreage Grazing System (SL-6AT), and Stream 

Protection (WP-2T) (Table 2). In order to address pasture land reductions, the benefit of installing the 

livestock exclusion systems was coupled with improved pasture management BMPs. Total of 14,544 

acres in the watersheds will be included in the Pasture and Hayland Planting (NRCS Code 512), Pasture 

Management, and Prescribed Grazing (NRCS Code 528) BMPs. Given reductions were not sufficient to 
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Re-forestation Permanent Vegetative Cover on Cropland 

meet TMDL reduction goals, installation of retention ponds may be necessary to treat runoff from this 

acreage during Stage II of implementation. 

 

Bacteria reduction provided by the dairy liquid manure storage tanks installed in the watersheds was 

accounted for in the land-applied loads. During IP development, the AWG noted a decreasing trend in 

cropland acres in the watersheds. Therefore, it was decided that the primary control measure for 

cropland bacteria load reduction will be permanent conversion of cropland to pasture and forest land 

uses. The conversion was divided between SL-1 Permanent Vegetative Cover and FR-1 Reforestation of 

Erodible Crop and Pastureland BMPs based on input from AWG and landuse difference. Additionally, 

manure / biosolids incorporation into soil was needed in the watersheds. Currently in these 

watersheds, approximately 264 cropland acres have been converted utilizing the SL-1 practice. 

Converting 80 acres to pasture and 80 acres to forest land uses and incorporating manure / biosolids 

into soil on approximately 348 cropland acres during Stage II satisfied the TMDL goal (Table 2). 

 

GIS analysis of the watersheds indicates a significant opportunity for conservation easements through 

the Virginia Outdoors Foundation (VOF). Conservation incentives in Fauquier County include the 

Purchase of Development Rights program, tax credits that can be sold to any Virginia tax payer, and 

100% reimbursement for legal, accounting, appraisal fees, etc.  A partnership between VOF and TMDL IP 

goals should be developed to create a special project opportunity to encourage easements that promote 

water quality in impaired watersheds. 
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 Table 2.  Estimation of control measures with unit cost (average) needed to meet pasture and cropland bacteria load reduction 
implementation goals during 10-year timeline. 

Control Measure Unit 
Average 

Unit Cost1    
($) 

Estimated Units Needed2 (#) 

Craig 
Run 

Browns 
Run 

Marsh 
Run 

Total 

Pasture and Livestock Exclusion 
 

     

  Livestock Exclusion System (CREP) System 31,700 1 2 4 7 

  Livestock Exclusion System (EQIP/CBWI) System 30,400 7 8 18 33 

  Livestock Exclusion System (LE-1T) System 30,400 8 11 21 40 

  Livestock Exclusion System (SL-6AT) System 19,600 0 0 1 1 

  Livestock Exclusion System (LE-2T) System 19,600 1 1 3 5 

  Livestock Exclusion System (CRP) System 19,600 1 1 3 5 

  Livestock Exclusion System (WP-2T ) System 6,800 0 0 1 1 

  Improved Pasture Management3 Acres-Installed 100 3,333 3,148 8,064 14,544 

  Retention Ponds Acres-Treated 2,000 1,836 1,618 4,234 7,688 

Cropland3 
 

     

  Permanent Vegetative Cover on Cropland (SL-1) Acres-Installed 250 15 15 50 80 

  Reforestation of Erodible Crop and Pastureland (FR-1) Acres-Installed 450 15 15 50 80 

  Manure / Biosolids Incorporation Into Soil Acres-Installed 25 64 50 234 348 

Technical Assistance 
 

     

  Agricultural ς Pasture and Cropland Full Time Equivalent 50,000/yr  1 /yr 

1
 Unit cost = installation or one-time incentive payment; 

2
 Total for 10-year timeline

  

3
Improved pasture management comprised of Pasture and Hayland Planting (512), Pasture Management, and Prescribed Grazing (528) BMPs 
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Figure 3. Potential livestock exclusion fencing analysis results for portion of Marsh Run. 

  

Legend

No fencing needed

One-sided fencing needed

Two-sided fencing needed
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Pet Waste Composter 

Septic System Repair 

Pet Waste Kiosk 

Residential Implementation Needs  
Number of straight pipes and failing septic systems 

to correct during implementation was established 

during TMDL development. Based on discussion with 

Fauquier County Health Department and RWG, it 

was assumed that 80% of the straight pipes would be 

replaced with a conventional septic system and 20% 

replaced with an alternative on-site sewage disposal 

system (OSDS). In addition to connections to public 

sewer in Marsh Run, failing septic systems were 

assumed to be corrected by repairing the existing 

septic system (60%), installing a new conventional 

septic system (30%), or installing a new alternative 

OSDS (10%). It is estimated that five connections to public sewer, 266 septic system repairs, 138 septic 

systems, and 44 alternative OSDS are considered necessary to correct straight pipes and failing septic 

systems during implementation (Table 3).  

A four-step program was proposed to address pet waste reductions. In the first step, a pet waste 

control program consisting of educational packets, signage, and disposal stations in public areas will be 

instituted in each watershed. The second step will be installing pet waste enzyme digesting composters 

at 50 residences. The third step will be identification of confined canine units (CCU) and installing 

approximately four CCU waste treatment systems throughout the watersheds. The installation of 

vegetated buffers, bioretention, and infiltration trenches on residential land use is the fourth step. 

Components of the four-step program are outlined in Table 3. 
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Table 3.  Estimation of control measures with unit cost (average) needed to meet residential and straight pipe bacteria load 
reduction implementation goals during 10-year timeline. 

Control Measure Unit 
Unit 
Cost1    
($) 

Estimated Units Needed (#) 

Craig 
Run 

Browns 
Run 

Marsh 
Run 

Total 

Failing Septic Systems 
 

     

  Connection to Public Sewer System 5,000 0 0 5 5 

  New Conventional Septic System System 8,700 18 29 86 133 

  Alternative On-site Sewage Disposal System System 20,000 6 9 29 44 

  Septic System Repair System 4,000 36 58 172 266 

Straight Pipes 
 

     

  New Conventional Septic System System 8,700 2 2 1 5 

Pet Waste Management 
 

     

  Pet waste Education Program Program 5,000  1 

  Pet Waste Digesters System 50 10 10 30 50 

  Confined Canine Unit Waste Treatment System System 20,000 1 1 2 4 

Stormwater Runoff Best Management Practices 
 

     

  Vegetated Buffers Acres-Treated 400 8 8 12 28 

  Bioretention Acres-Treated 15,000 40 0 130 170 

  Infiltration Trench Acres-Treated 11,300 10 0 10 20 

Technical Assistance 
 

     

  On-site Sewage Disposal Systems Full Time Equivalent 50,000/yr  0.9 /yr 

  Pet Waste Management Full Time Equivalent 50,000/yr  0.1 /yr 
1
 Unit cost = installation or one-time incentive payment 
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Rotational 
Grazing  
System 

Other Potential Implementation Needs  
Implicit in the TMDL is the need to avoid increased delivery of 

pollutants from sources that have not been identified as needing a 

reduction, and from sources that may develop over time. Future 

residential development was identified as potential sources to 

deliver bacteria to streams through additional septic systems and 

pets. Care should be taken to monitor these activities and the impact 

on water quality. This needs to be carefully considered during permit 

issuance, site plans, and development. 

Assessment of Technical Assistance Needs 
 To determine the number of full time equivalents (FTE) considered necessary for agricultural technical 

assistance during implementation, the average cost-share amount of practices needed to be installed 

per year during implementation was divided by an average cost-share amount that one FTE can process 

in a year. Coupling the number of BMPs processed historically and estimates provided by JMSWCD and 

AWG, one FTE per year is needed throughout implementation (Table 2). Members of the GWG and 

Steering Committee estimated that one FTE per year would be required throughout implementation for 

OSDS corrections and pet waste management (Table 3). 
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