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INTRODUCTION  

 

This Watershed Restoration Plan incorporates information from numerous existing 

documents, primarily published by the Tennessee Department of Environment & 

Conservation which address the pollution problems that affect Beaver Creek and its 

tributaries.  As well, the plan includes a closer look at the sources and specific pollutants 

affecting the water bodies involved by incorporating into the plan three separate long 

range studies conducted by East Tennessee State University faculty and their students 

over a period of several years.  The watershed restoration plan components as defined by 

the Environmental Protection Agency, Tennessee Department of Agriculture, and 

Tennessee Department of Environment and Conservation were used as a guide in 

conducting the review and analysis of Beaver Creek and its tributaries. The nine steps 

were evaluated during the review and are addressed below: 

 

a.  An identification of the causes and sources or groups of similar sources that will need 

to be controlled to achieve the load reductions estimated in this watershed-based plan. 

   

This will be addressed in the sections regarding land-use surveys and chemical/biological 

sampling criteria. 

 

b.  An estimate of the load reductions expected for the management measures described 

under paragraph c below.  

i. E. Coli was addressed in the TOTAL MAXIMUM DAILY LOAD (TMDL) 

for E. Coli in the South Fork Holston River Watershed (HUC 06010102) 

Carter, Greene, Hawkins, Johnson, Sullivan, and Washington Counties, 

Tennessee, September 25, 2006, which lists 4 sections of the Beaver Creek  

drainage area.  The goal of report was to reduce the E. Coli load of these 4 

sections by the following amounts: Back Creek (TN06010102042ï0200) by 

44.6%, Beaver Creek (TN06010102042ï1000) by 59.7%, Beaver Creek 

(TN06010102042ï2000) by 61%, and Cedar Creek (TN06010102042 ï 0500) 

by 23.9%, and to remove the stream for Tennesseeôs impaired waters listing
1
. 

 

ii.  Sediment was addressed in the TOTAL  MAXIMUM DAILY LOAD 

(TMDL) for Siltation and Habitat Alteration in the South Fork Holston 

River Watershed (HUC 06010102) Carter, Greene, Hawkins, Johnson, 

Sullivan, and Washington Counties, Tennessee,ò August 14, 2006, which 

lists 3 sections of the Beaver Creek  drainage area. The goal of the report was 

to reduce the Sediment load of these 3 sections: Back Creek 

                                                 
1 Portions of these waterbodies lie in Virginia.  A TMDL for Fecal Coliform has been 

developed by the State of Virginia for those portions of the waterbodies lying within 

their jurisdiction (including Beaver Creek). The required load reduction in the above 

TMDLôs  is for the Tennessee portion of the waterbodies. 
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(TN06010102042ï0200), Beaver Creek (TN06010102042ï2000) and Cedar 

Creek (TN06010102042 ï 0500) by 63.7%. 

c.  A description of the NPS management measures that will need to be implemented to 

achieve the load reductions estimated under paragraph (b) above and an identification of 

the critical areas in which those measures will be needed to implement this plan.   

 

This is addressed in the Best Management Practices section (page 31) and Potential BMP 

sites (page 32).  Many of the sources which contribute E. Coli and sediment to 

waterbodies also contribute nitrites and nitrates, so therefore, Best Management Practices 

which address E. coli and sediment are expected to address nitrites and nitrates as well. 

 

d.  An estimate of the amounts of technical and financial assistance needed, associated 

costs, and/or the sources and authorities that will be relied upon, to implement this plan. 

 

The Boone Watershed Partnership will be primarily responsible for implementing this 

project.  Assistance will be sought from various partners, including the Tennessee 

Department of Agriculture, the Natural Resources Conservation Service, Tennessee 

Valley Authority and the city of Bristol, Tennessee.  Financial assistance will be sought 

in the form of grants (see WATERSHED IMPROVEMENT GRANT PROGRAMS  

on page 28).  The total cost of  Phase 1 of the project (including engineering designs, 

BMPôs, public education and outreach, and signage) is estimated to be $251,100.00 (see 

Recommendations page 54.  

 

e.  An information/education component that will be used to enhance public 

understanding of the project and encourage early and continued participation in selection, 

design, and implementation of NPS management measures.  

 

As part of the Boone Watershed Partnership and Beaver Creek Watershed Alliance, 

public meetings were conducted to solicit public participation, increase awareness of 

importance of water quality and develop relationships with willing landowners living in 

the Beaver Creek watershed.  On July 28, 2011, Ingrid Luffman, a faculty member at 

East Tennessee State University Department of Geosciences and Boone Watershed 

Partnership  board member, presented ñBristol Watershed and the Health of Beaver 

Creekò to Bristol Library's Discovery Series and on August 16, 2011, a presentation was 

made to the Bristol, Tennessee City Council about the Boone Watershed Partnership and 

Beaver Creek.  An initial public meeting was conducted on October 13, 2011 at the 

Bristol Chamber of Commerce to obtain input from local stakeholders and provide 

monitoring results and discuss Best Management Practices available to stakeholders. 

 

f.  A schedule for implementing the NPS management measures identified in this plan 

that is reasonably expeditious.  

 

See Timeline for Implementation of Beaver Creek TMDL. 

 

g.  A description of interim, measurable milestones for determining whether NPS 

management measures or other control actions are being implemented.   
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See Table 1 Timeline for Implementation of Beaver Creek TMDL. Assessment of 

progress will be an ongoing effort which can very easily be measured by simply checking 

to see if the scheduled task has been completed.  Reports will be given at the monthly 

meetings of the Boone Watershed Partnership and other partners as necessary. 

Table 1 Timeline, Tasks and Assessment of Progress 

Milestone Completion Date 

Secure technical assistance  3 months from start date 

Complete initial public outreach meetings 2 public meetings will be held by 6 months 

from contract start date 

Develop and distribute communication and 

outreach materials 

3 months from start date 

Complete planning and engineering 

designs 

12 months from start date 

Install BMPôs 50% within 24 months from start date; 

100% within 30 months from start date  

Initiate /coordinate monitoring after BMP installation 

Install signs at BMP sites As BMPôs are being installed 

Plan and conduct final public meeting and 

tour 

36 months from start date  

 

 

h.  A set of criteria that can be used to determine whether loading reductions are being 

achieved over time and substantial progress is being made towards attaining water quality 

standards and, if not, the criteria for determining whether this watershed based plan needs 

to be revised or, if a NPS TMDL has been established, whether the NPS TMDL needs to 

be revised.   

 

The criteria were addressed in the TOTAL MAXIMUM DAILY LOAD (TMDL) for 

Pathogens in the South Fork Holston River Watershed (HUC 06010102) Sullivan 

County, Tennessee, August 27, 2004, and the TOTAL MAXIMUM DAILY LOAD 

(TMDL) for Siltation an d Habitat Alteration in the South Fork Holston River 

Watershed (HUC 06010102) Carter, Greene, Hawkins, Johnson, Sullivan, and 

Washington Counties, Tennessee,ò TDEC, August 14, 2006. 

 

i.  A monitoring component to evaluate the effectiveness of the implementation efforts 

over time, measured against the criteria established under item (h) immediately above.   

 

Quarterly sampling is recommended with TDEC conducting sampling in accordance with 

the 5 year watershed plan (SOUTH FORK HOLSTON WATERSHED (06010102) 

OF THE TENNESSEE RIVER BASIN WATER QUALITY MANAGEMENT 

PLAN SOUTH FORK HOLSTON WATERSHED (06010102) Division of Water 

Pollution Control, October 28, 2003).  Additionally, stream monitoring will continue to 

be conducted by East Tennessee State University throughout the period of the project. 
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BACKGROUND  

 

The Final Year 2010 303(d) List approved October, 2010, identified Beaver Creek and 

its tributaries as a water quality limited stream impaired and not supporting its designated 

use for Recreation. Beaver Creek itself has a Water Contact advisory for pathogens, 

nitrates and loss of biological integrity due to siltation (see Table 1, from the 2010 303(d) 

report).  

 

Consequently, the Tennessee Department of Environment and Conservation has released 

TMDLôs for Beaver Creek and its tributaries.  A TMDL is an acronym for Total 

Maximum Daily Load, which is the maximum amount of pollutant that a water body can 

assimilate without surpassing the state water quality standard and allocates this load 

between all contributing pollutant sources.  Section 303(d) of the Clean Water Act 

requires each state to list those waters within its boundaries that do not meet minimum 

water quality standards for designated use classifications. The purpose of the TMDL is to 

establish water quality objectives required to reduce pollution from both point and 

nonpoint sources, and to restore and maintain the quality of water resources.  Beaver 

Creek and its tributaries are listed in three TMDLôs developed by the Tennessee 

Department of Environment (Table 2).  These TMDLôs address E. coli and sediment. 

 

The State of Tennessee Water Quality Standards, Chapter 1200-4-3, General Water 

Quality Criteria, January, 2004 (TDEC, 2004a), states the following:  

 

ñThe concentration of the E. coli group shall not exceed 126 colony forming units 

per 100 mL, as a geometric mean based on a minimum of 5 samples collected 

from a given sampling site over a period of not more than 30 consecutive days 

with individual samples being collected at intervals of not less than 12 hours. For 

the purposes of determining the geometric mean, individual samples having an E. 

coli concentration of less than 1 per 100 mL shall be considered as having a 

concentration of 1 per 100 mL. Additionally, the concentration of the E. coli 

group in any individual sample taken from a lake, reservoir, State Scenic River, or 

Tier II or III stream (1200-4-3-.06) shall not exceed 487 colony forming units per 

100 mL. The concentration of the E. coli group in any individual sample taken 

from any other waterbody shall not exceed 941 colony forming units per 100 

mL.ò (Waters that just barely meet the state water quality standards for "fishable 

and swimmable" are given the lowest level of anti-degradation protection --Tier 1. 

Streams and rivers whose water quality exceeds the minimum water quality 

standards are to receive additional anti-degradation protection -- Tier 2, or "high 

quality" streams. The highest level of anti-degradation protections -- Tier 3 is to 

be applied to streams characterized as "Outstanding National Resource Waters").  
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Table 2 Beaver Creek and its Tributaries - Final Version 2010 303(d) List. 

Waterbody 
ID  

Impacted 
Waterbody  

County  Miles/Acres 
Impaired  

CAUSE / TMDL 
Priority  

Pollutant 
Source  

COMMENTS  

TN06010102 
042 ï 0200 

BACK 
CREEK 

Sullivan 14.1 Nitrates M Loss of 
biological integrity 
due to siltation NA 
Physical Substrate 
Habitat Alterations 
Escherichia coli NA 

Discharges from 
MS4 Area 
Pasture Grazing 
Unrestricted 
Cattle Access 
Channelization 
  

Stream is 
Category 5. (One 
or more uses 
impaired.) 
However, EPA 
approved TMDLs 
for some of the 
known pollutants. 

TN06010102 
042 ï 0400  

LITTLE 
CREEK  

Sullivan  0.3 Escherichia coli NA  Discharges from 
MS4 area 
Sources Outside 
State Borders  

This stream is 
Category 4a. The 
stream is 
impaired for one 
or more uses. 
Almost the entire 
watershed for 
Little Creek is in 
Virginia. Virginia 
has an approved 
completed a 
TMDL for this 
watershed.  

TN06010102 
042 ï 0500  

CEDAR 
CREEK  

Sullivan  11.8 Nitrates M Loss of 
biological integrity 
due to siltation NA 
Other 
Anthropogenic 
Habitat Alterations 
NA Escherichia coli 
NA  

Discharges from 
MS4 Area  
Land 
Development  

Stream is 
Category 5. (One 
or more uses 
impaired.) 
However, EPA 
approved TMDLs 
for some of the 
known pollutants.  

TN06010102 
042 ï 1000  

BEAVER 
CREEK  

Sullivan  11.1 Nitrates M 
Escherichia coli NA  

Discharges from 
MS4 Area 
Pasture Grazing  

Water contact 
advisory. 
Category 5. (One 
or more uses 
impaired.) EPA 
approved a 
TMDL for some 
of the known 
pollutants.  

TN06010102 
042 ï 2000  

BEAVER 
CREEK  

Sullivan  10.5 Habitat loss due to 
alteration in stream-
side or littoral 
vegetative cover 
NA Nitrates M Loss 
of biological 
integrity due to 
siltation NA 
Escherichia coli NA  

Channelization 
Pasture Grazing 
Discharges from 
MS4 Area 
Sources Outside 
State Borders  

Water contact 
advisory. 
Pathogen levels 
higher at the 
state line than 
further 
downstream. 
Category 5, 
however EPA 
approved TMDLs 
for some of the 
known pollutants.  

 

 

 

ESCHERICHIA COLI   
According to the TOTAL MAXIMUM DAILY LOAD (TMDL) for Pathogens in the 

South Fork Holston River Watershed (HUC 06010102) Sullivan County, Tennessee 

TDEC, August 27, 2004, there are several significant categories of sources impacting E. 

coli loading in the Beaver Creek watershed under existing conditions.  



        

6 

 

 

Point Sources of E. coli 

Both treated and untreated sanitary wastewater contain E. coli.  Wet-weather overflow 

from the Bristol Sewage Treatment Plant (STP) #2 (TN0023531) remains a potential  

source and Municipal Separate Storm Sewer Systems (MS4s) are considered to be 

additional point sources as well.  Also, there are a number of small regulated MS4s in the 

Beaver Creek Watershed which can be a potential source of E. coli.  The data in Table 2 

below are taken from the TMDL for Pathogens in the South Fork Holston River 

Watershed (HUC 06010102) August 27, 2004.   

 

Table 3 WWTFs Permitted to Discharge Treated Sanitary Wastewater in the Beaver 

Creek Watershed 

 

 

 

 

 

 

 

 

 

 

 

 

NPDES 

Permit No.  
Facility  

Design 

Flow  Receiving Stream  

[MGD]  

TN0025178  Akard Elementary School  0.006  Unnamed tributary to Back Creek  

TN0025186  Weaver Elementary School  0.003  
Unnamed tributary to Whitetop 

Creek  

VAG400006  Harrell Duplex II STP  0.001  Susong Branch  

VAG400007  Harrell Duplex I STP  0.001  Susong Branch  

VAG400012  Rollins Residence  0.001  
Unnamed Tributary to Beaver 

Creek  

VAG400209  Long Residence STP  0.001  
Unnamed Tributary to Beaver 

Creek  

VAG400210  Willow Creek Residence STP  0.001  
Unnamed Tributary to Beaver 

Creek  

VAG400230  Shiloh Free Will Baptist Church  0.001  Mumpower Creek  
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Figure 1 NPDES Permitted Wastewater Treatment Facilities in the Beaver Creek 

Watershed 

    

 

 

Nonpoint Sources of E. coli 

While wildlife and failing septic tanks remain a potential source of E. coli and should be 

considered, livestock and discharges from MS4 areas (urban run-off) are the listed 

sources of E. coli in Beaver Creek identified in the 303(d) report. 

 

Livestock 

According Table 4, compiled from the TVA document, Integrated Pollutant 

Source Identification, 2004, the Beaver Creek watershed has a significant 

number of livestock. Run-off (particularly during rain events) of agricultural 

deposited manure which has accumulated on pasture land could provide a major 

contribution to E. coli in streams.  While processed agricultural manure from 

confined feeding operations can also contribute to E. coli in water, there are no 

reports of CAFOôs in the Beaver Creek Watershed. Livestock which have direct 

access to streams could also provide a significant source of coliform bacteria.  
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Table 4 Livestock Distribution in the Beaver Creek Watershed (TN & VA) 

Subwatershed  
 Livestock Population (IPSI)   

Beef Cow  Milk Cow  Horses  Poultry  Hogs  

Beaver Creek 

Watershed  
11615  2200  370  64,000  240  

 

 

Urban sources 

E. coli from urban land use areas can come from a number of sources. These 

include: stormwater runoff, illicit discharges of sanitary waste, runoff from 

improper disposal of waste materials, leaking septic systems (see below), and 

domestic animals. Impervious surfaces in urban areas allow runoff to be conveyed 

to streams quickly, without interaction with soils and groundwater. According to 

the TDEC document, TOTAL MAXIMUM DAILY LOAD (TMDL) for 

Pathogens in the South Fork Holston River Watershed (HUC 06010102) 

Sullivan County, Tennessee, August 27, 2004, the Beaver Creek watershed has 

a high percentage of urban land. The TVA document, Integrated Pollutant 

Source Identification lists 26.97% of the Beaver Creek Watershed as urban. 

 

Septic Systems 

According to the TDEC document, TOTAL MAXIMUM DAILY LOAD 

(TMDL) for Pathogens in the South Fork Holston River Watershed (HUC 

06010102) Sullivan County, Tennessee, August 27, 2004, ñSome coliform 

loading in the Beaver Creek watershed can be attributed to failure of septic 

systems and illicit discharges of raw sewage.ò  Table 5 lists the population served 

by septic tanks in the Beaver Creek watershed. 

 

 

 

 

 

Table 5 Population Served by Septic Tanks in the Beaver Creek Watershed 

Subwatershed 
Population on 

Septic Systems  

Beaver Creek 

Watershed  
3816  
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SEDIMENT  

Siltation (sedimentation) is the most frequently cited cause of waterbody impairment in 

Tennessee, impacting over 5,800 miles of streams and rivers (TDEC, 2006). The State of 

Tennesseeôs 2010 303(d) List  (TDEC, 2008) lists 10.5 miles of Beaver Creek, 14.1 miles 

of Back Creek, and 11.8 miles of Cedar Creek as not fully supporting designated use 

classifications due to discharges from MS4 Areas,  pasture grazing, unrestricted cattle 

access, land development and channelization (see Table 1) due, in part, to sediment.  

Consequently, the Tennessee Department of Environment and Conservation has 

developed the TOTAL MAXIMUM DAILY LOAD (TMDL) for Siltation and 

Habitat Alteration in the South Fork Holston River Watershed (HUC 06010102) 

Carter, Greene, Hawkins, Johnson, Sullivan, and Washington Counties, Tennessee, 

TDEC, August 14, 2006, to address excessive sediment in the Beaver Creek Watershed 

(as well as other streams in the greater South Holston Watershed). 

 

Point Sources of Sediment  
Point sources and nonpoint sources can contribute to sediment in streams.  According the 

TMDL referenced above, point sources (including regulated ready mixed concrete 

facilities, regulated mining sites, and regulated construction activities) are not the major 

contributor of sediment. 

 

Nonpoint Sources of Sediment 

According to the TMDL reference above, nonpoint sources account for the vast majority 

of sediment loading to surface waters.  For impaired waterbodies within the South Fork 

Holston River Watershed, the primary sources of nonpoint sediment loads come from 

agriculture, roadways, and urban sources. 

 

Agricultural Activities  

Erosion from agricultural activities can be a major source of sedimentation due to 

the large land area involved and the land-disturbing effects of cultivation.  

Grazing livestock can leave areas of ground with little vegetative cover.  

Unconfined animals with direct access to streams can cause streambank damage. 

  

  Roadways 

Erosion from unpaved roadways can be a significant source of sediment to rivers 

and streams. It occurs when soil particles are loosened and carried away from the 

roadway, ditch, or road bank by water, wind, or traffic.  The actual road 

construction (including erosive road-fill soil types, shape and size of coarse 

surface aggregate, poor subsurface and/or surface drainage, poor road bed 

construction, roadway shape, and inadequate runoff discharge outlets or ñturn-

outsò from the roadway) may aggravate roadway erosion. In addition, external 

factors such as roadway shading and light exposure, traffic patterns, and road 

maintenance may also affect roadway erosion.  Exposed soils, high runoff 
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velocities and volumes and poor road compaction all increase the potential for 

erosion. 

 

Urban sources 

Urban erosion results from bare soil areas under construction and washoff of 

accumulated street dust and litter from impervious surfaces. 

 

 

DESCRIPTION OF THE BEAVER CREEK WATERSHED  

 

The Beaver Creek watershed, located in Sullivan County, Tennessee and Washington 

County, Virginia, has a drainage area of approximately 109.3 square miles and enters the 

South Fork Holston River at approximately mile 29.5 (see figure 2).  The Tennessee 

portion of Beaver Creek (TN06010102042 ï 1000 & 2000) is 21.6 miles in length.   The 

Beaver Creek Watershed includes Back Creek (TN06010102042-0200), Little Creek 

(TN06010102 042 ï 0400) (Almost the entire watershed for Little Creek is in Virginia, 

and Virginia has an approved TMDL for this watershed.), and Cedar Creek (TN06010102 

042 ï 0500). The Beaver Creek Watershed is a TDEC Level IV Ecoregions (see figure 

3).  The Tennessee portion of the Beaver Creek watershed flows through a relatively 

densely populated area, including Bristol, Tennessee (see figure 3).  Beaver Creek, Back 

Creek and Little Creek are listed on the 2010 303(d) as impaired.  Approximately 52.4% 

(57.3 square miles) of the Beaver Creek watershed lies in Tennessee, with the remainder 

(47.6% or 52.0 square miles) in Virginia. Watershed land use distribution is based on the 

Tennessee Valley Authority (TVA) Integrated Pollutant Source Identification (IPSI) 

data collected in April 1994. Land use is shown in Figure 4. Predominate land use in the 

Beaver Creek watershed, according to TVA IPSI data, is agriculture (37.6%) followed by 

forest (35.5%). Urban areas represent approximately 27.0% of the total drainage area of 

the watershed.  
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Figure 2 Location of the Beaver Creek Watershed (from TOTAL MAXIMUM DAILY 

LOAD (TMDL) for Pathogens in the South Fork Holston River Watershed (HUC 

06010102) Sullivan County, Tennessee) 
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Figure 3 TDEC Level IV Ecoregions in the South Holston River and Beaver Creek Watersheds (from 

TOTAL MAXIMUM DAILY LOAD (TMDL) for Pathogens in the South Fork Holston River 

Watershed (HUC 06010102) Sullivan County, Tennessee) 
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Table 6 Population Data for the Beaver Creek Watershed (US Census Bureau) 

 County Population  

  

County 2000 2009 
% 
Change 

Population 
density 
(persons/Sq. 
mile) 

% of 
County in 
Watershed 

Sullivan County, 
TN 
Washington, VA 

153,050 
 

51,103 

154,552 
 

53,018 

+1.0 
 

+3.7 

370 
 

90 

13.9 
 

9.9 

 

 

 

 

Figure 4 Land Use in the Beaver Creek Watershed (Integrated Pollution Source 

Identification, Tennessee Valley Authority, 2004) 
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DESCRIPTION OF LAND USE SURVEYS 

 

Wildlife Survey 

Sixteen sites were selected for a wildlife abundance survey, and each site was monitored 

monthly for a period of 15 minutes.  Monitoring times were selected to occur during one 

of four daily time windows: within two hours of dawn, noon, mid-afternoon and dusk.   

 

The sites were chosen to coincide with sampling sites used in the water quality 

assessment study.  Each numbered site corresponds to a water quality sample site to 

simplify comparisons between water quality and land use for a particular site. Sites with 

an alphanumeric numbering system are additional wildlife observation points, selected in 

between water quality sample sites as appropriate, based on visibility and accessibility, 

with the goal of sampling the entire length of the creek. Two water sampling sites 

(numbers 3 and 4) were located at Sugar Hollow Park, and these were merged into one 

wildlife monitoring site (number 3_4). The wildlife survey sites are listed and described 

below.  

 

Table 7 Wildlife Vantage Points 

Site Latitude Longitude Stream Mile Descriptor 

1 36.699041 -82.063747 25.1 Faith Baptist Church 

1b 36.688736 -82.081157 23.8 18121 Childress Hollow Rd 

2 36.682858 -82.098606 22.7 Power Pole 134 

2b 36.671224 -82.110213 21.6 14473 Wallace Pike 

2c 36.634834 -82.122305 18 Lowe's Entrance Rd 

3_4 36.640992 -82.10995 18.5 Sugar Hollow 

5 36.631735 -82.132915 17.3 Pals 

6 36.622666 -82.147245 16.3 YMCA 

6b 36.619243 -82.159117 15.3 Ball Corporation 

7 36.605779 -82.170905 13.9 Mumpower Park 

8 36.597388 -82.181405 13.1 Memorial Park 

9 36.594084 -82.186858 12.8 Transit Station 

10 36.583937 -82.185409 12 Sushi Buffet 

11 36.559878 -82.221934 9.4 Vance Drive park 

11b 36.505315 -82.285312 2 Sycamore Dr (Brooklea_Acres) 

12 36.498654 -82.301181 0.2 Galloway Milling 
 

 

The wildlife population observed during a survey of this kind is expected to be fewer 

than the actual number resident in the watershed.  The nature of the survey methodology 

coupled with a small sample area and the relatively high level of human activity in the 

watershed will affect the final counts.  This expected effect is not contrary to the purpose 



        

15 

 

of the survey; the goal of the survey is to identify the distribution of wildlife, in other 

words to determine whether large numbers of wildlife congregate in one particular area.   

 

Livestock Survey 

Livestock populations in the Beaver Creek watershed were surveyed monthly from 

September 2008 through August 2009. The field team traveled throughout the watershed 

on public roads, covering as much of the watershed as possible given the constraints of 

public access. The monthly surveys of the 109.3 square mile watershed (both Virginia 

and Tennessee portions) provide the opportunity to identify the consistent presence of 

livestock, as well as to potentially identify seasonal trends.  

 

The presence of livestock along a stream, or in a stream, can have a negative impact on 

water quality. E. coli can enter the stream through wash-off associated with surface 

runoff after rain. Bacterial counts are normally higher after a runoff event, yet bacteria 

can also be deposited directly in the stream from animals seeking relief from the heat. 

The presence of E. coli bacteria is an indicator that fecal material is present in the water. 

It is not itself a threat to human health, but is generally associated with waterborne 

pathogens. 

 

Not only are bacteria and nutrients associated with livestock, but also erosion. When 

livestock enter the stream, their hooves can trample streambank vegetation, reducing its 

effectiveness in controlling erosion.  

 

Agricultural land use survey 

A survey of agricultural land use was completed on June 11, 2009. It is important to 

document agricultural lands in a watershed because these can be an important non-point 

source for nutrients (nitrogen and phosphorus compounds) as a result of fertilizer 

application (both synthetic and manure). For the purpose of this survey, agricultural land 

refers to land used for hay or cultivated crops. Pasture and grazing land is included in the 

livestock surveys. Study personnel conducted a ówindshield surveyô of the watershed to 

identify agricultural land. A handheld GPS unit was used to record geographic 

coordinates. 

 

Domestic Animal Survey 

Domestic animal surveys are completed to assess the number and distribution of dogs, 

cats and other domestic animals in the watershed. The raw data for the domestic animal 

counts are included as Appendix B. 

 

 

Environmental Impact Areas 

Environmental impact areas are flagged if there is evidence of a potential negative impact 

on the water quality in the watershed.  During the monthly field excursions to monitor 

wildlife, livestock and domestic animals, the field crew made note of evidence of 

improper waste disposal (trash, unidentified drainage pipes, dumping) as well as other 

impacts such as erosion and increased sedimentation from livestock disturbance of the 



        

16 

 

creek bank. A separate trash survey was completed in April 2009 prior to a stream clean-

up organized by the Beaver Creek Watershed Alliance.  

 

Septic Survey 

Malfunctioning sewer and septic systems can also be a source of bacterial contamination. 

An understanding of the distribution of septic versus sewer usage in a watershed can help 

to draw a clearer picture of potential sources of bacteria.  Although a general idea of the 

location of sewer lines (and hence a general understanding of the locations not serviced 

by sewer) can be obtained by viewing the sewer line maps for the watershed, what cannot 

be obtained from these maps is an understanding of the relative age and upkeep of the 

septic systems in the watershed.   

 

A door-to-door survey of residents in areas of septic system use was determined to be the 

most cost-effective method of obtaining this information.  The necessary groundwork for 

the septic survey, including map generation, compliance training of survey personnel, 

development of informed consent documents and a survey narrative, was completed in 

the spring and summer of 2009.   

 

The documents and narrative were submitted to East Tennessee State Universityôs 

Institutional Review Board (ETSU IRB), a board formed with the mandate to govern 

ethics in research.  The approval of the IRB is required prior to commencement of survey 

activities since a door-to-door survey involves human subjects, and falls under the 

oversight of the IRB. Final IRB approval for the door-to-door septic survey was obtained 

on June 20, 2009, at which time a letter was mailed to residents. A copy of the letter and 

the survey form is included in Appendix A.  The septic survey was completed over five 

days in September and October, 2009. 

 
 

LAND USE SURVEY RESULTS 

 

Wildlife Survey Results 

Survey results indicate that the primary wildlife sighted along Beaver Creek consists of 

geese and ducks. Ducks are most commonly seen at stream mile 16.1 (Pals Restaurant 

near Exit 7), at stream mile 13.1 (Memorial Park in downtown Bristol, VA) and at stream 

mile 12.0 (Hwy 11E at Weaver Pike). Geese have been regularly sighted at mile 16.3 

(Bristol YMCA, Springlake Road at Quail Way).  

 

A summary of the results of the wildlife population surveys is presented in Figure 5. 
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Figure 5 Wildlife summary Beaver Creek 09/01/08 to 08/30/09 

 

 

Livestock Survey Results 

Livestock in the Beaver Creek watershed consists primarily of horses and cattle, although 

donkeys, chickens, goats, sheep and alpaca were observed. Figure 6 and Figure 7 display 

the spatial distribution of cattle and horses, respectively, in the Beaver Creek watershed. 

Each observation is represented by a circle, and the map contains data from twelve 

monthly field studies.  
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Figure 6 Cattle distribution in the Beaver Creek Watershed (09/01/08 to 08/31/09) 

 

 

There are several large cattle farms, mainly located in the headwater region of the 

watershed (north-east corner), which is rural in nature. This portion of the watershed is 

located in Virginia, between the cities of Bristol, TN/VA and Abingdon, VA. An existing 

Watershed Action Plan exists for the Virginia portion of the watershed, and work has 

been underway for several years to implement agricultural best management practices 

(BMPs) to address specific issues in the Virginia portion of the watershed. 

 

The Tennessee portion of the Beaver Creek watershed begins in the City of Bristol, 

TN/VA, which sits on the state line. As a result, the Tennessee portion of the watershed is 

urban in its upstream areas, and becomes more rural downstream. Consequently, cattle 

populations on the Tennessee side are concentrated in the downstream portions of the 

watershed, closer to Beaver Creekôs outlet into Boone Lake.  

 

In several locations where cattle access the creek, the bank has been trampled and eroded 

by hoofs.  When vegetation along a stream bank is removed in this manner, it can 

contribute to increased sediment load in the creek.  
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Figure 7 Distribution of horses in the Beaver Creek Watershed (09/01/08 - 08/31/09) 

 

 

The headwater regions in Virginia and the downstream areas in Tennessee are also where 

much of the watershedôs horse population resides. In all but a few instances, one to three 

horses were observed at any given site, and the horses were present most, if not all 

months of the year.  

 

The consistent presence of livestock in a specific area identifies and flags the area for 

potential impact, indicating that further study and/or the implementation of BMPs is a 

logical next step. The maps of livestock distribution show the heaviest concentration 

along Back Creek and Whitetop Creek. It is interesting to note that while cattle and horse 

populations are similar along both Whitetop and Back Creeks, only Back Creek is 

303(d)-listed for E. coli. Recent chemical and biological analyses of water samples from 

Whitetop Creek confirm its status as a fully-supporting stream, therefore it is an 

important resource to protect. In addition, by observing existing agricultural BMPs in the 

Whitetop Creek watershed, we may gain a better understanding of what works in this 

specific watershed, and put this knowledge to work in restoring impaired portions of the 

watershed. 

 

It is well known that cattle produce more fecal coliform bacteria than horses on a per day 

basis  [ASAE, 1998; Map Tech, Inc., 2000; Metcalf & Eddy, 1979; EPA, 2001; Little 
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Creek TMDL Tables 3-11 and 3-16 and p3-28]. Additionally,  cattle are more likely than 

horses to spend significant portions of the day in the creek [ASAE, 1998; Map Tech, Inc., 

2000; Metcalf & Eddy, 1979; EPA, 2001; Little Creek TMDL Tables 3-11 and 3-16 and 

p3-28]. In the Beaver Creek watershed, cattle are more numerous than horses, as can be 

seen in the raw data counts in Appendix B. 

 

 

Agricultural Survey Results 

Agricultural activities (not including agricultural livestock grazing) that were observed in 

the Beaver Creek watershed consist primarily of corn production.  An assessment of the 

water quality in Beaver Creek was concurrently conducted by the East Tennessee State 

University Department of Environmental Health and will be discussed in the Water 

Quality Monitoring section, later in this document.  Coupling land use survey results with 

water quality results enables a ñbig pictureò view of the health of Beaver Creek. Beaver 

Creek has existing TMDLs (Total Maximum Daily Load) for excess quantities of E. coli 

and nitrates, and for problems of siltation.  

Table 8 Summer 2009 Agricultural Lands Survey Beaver Creek 

Latitude  Longitude Tobacco acres Corn acres Hay acres 

Vegetable 

acres 

36.596 -82.2405  10   

36.6335 -82.06828   20     

36.6348 -82.1223   1  

36.6359 -82.1656   1     

36.64796 -82.0603   12     

36.652 -82.116   2  

36.65265 -82.0567   20     

36.65848 -82.05315   5     

36.6652 -82.10748   100     

36.6712 -82.1102   6  

36.676 -82.101   4  

36.68225 -82.1023   10     

36.6887 -82.081   2 0.5 

36.7064 -82.1581   20     

36.70658 -82.15666   20     

36.7093 -82.08507   0.5     

36.72013 -82.06874   0.5     

36.72646 -82.0702   0.5     

 

 

Domestic Animal Survey Results 
 

Only dogs were observed in the watershed, and Figure 8 below shows the distribution of 

observed domestic animals by stream mile. While the domestic animal population varies in 

number and distribution each month throughout the watershed, a spike is evident at the Rooster 

Front Park location. This park is a favorite among local residents for dog walking, and 



        

21 

 

therefore the spike is likely a result of residents from other parts of the watershed traveling to 

this location to walk their dogs along the trails, and being observed by the survey team.  

 

Figure 8 Domestic animal survey for Beaver Creek 09/01/08 - 08/31/09 

 
 

 

Environmental Impact Areas 

 

Environmental impact areas, and details on the nature of the concern are listed in Table 9 
 

Table 9 Environmental impact areas for Beaver Creek main channel 09/01/08 - 08/31/09) 

Site Latitude Longitude Descriptor Environmental concern 

1 36.699041 
-

82.063747 
Faith Baptist 

Church 
Muddy water (05/09) 

1b 36.688736 
-

82.081157 
18121 Childress 

Hollow Rd 

Erosion from livestock, some trash and storm 
debris near road, runoff from road flows into 

stream (03/09) 
Muddy water (05/09) 
Bank erosion (07/09) 

2 36.682858 
-

82.098606 
Power Pole 134 

A lot of erosion from livestock grazing along the 
stream (03/09) 

Muddy water (05/09) 
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Rust Hollow 
Road 



        

22 

 

2b 36.671224 
-

82.110213 
14473 Wallace 

Pike 
Muddy water (05/09) 

2c 36.634834 
-

82.122305 
Lowe's Entrance 

Rd 

Trash around creek bank (11/08) 
Muddy water (05/09) 

Construction at park entrance (08/09) 

3_4 36.640992 -82.10995 Sugar Hollow 
Some bank erosion (01/09) 

Muddy water (05/09) 
Bank erosion (07/09) 

5 36.631735 
-

82.132915 
Pals Some bank erosion (01/09) 

6 36.622666 
-

82.147245 
YMCA 

Some bank erosion (01/09) 
Muddy water (04/09)(05/09)(07/09) 

Trash along bank between creek and road ς 
should be picked up before mowing. Riprap 
missing on left bank, herbicide use is causing 

erosion (08/09) 

6b 36.619243 
-

82.159117 
Ball Corporation 

Discharge pipe from Ball Corp (01/09) 
Bank erosion, discharge pipe from Ball Corp 

(04/09) 
Some trash on bank, construction crew is filling 

ditch across road from creek (05/09) 
Muddy water (07/09) 

7 36.605779 
-

82.170905 
Mumpower 

Park 
Bank erosion, garbage 50 yd from bridge 

(01/09) 

8 36.597388 
-

82.181405 
Memorial Park Tire, barrel in creek (05/09) 

9 36.594084 
-

82.186858 
Transit Station 

Trash in stream and on bank (10/08) 
Lots of trash on upstream side of bridge on 

Edgemont, lots of trash on little creek 
upstream from where it joins Beaver Creek 

(01/09) 
Excessive runoff during rainfall (waterfall from 
police station parking lot over gabion baskets) 

(03/09) 
Parking lot runoff directly to stream (04/09) 

10 36.583937 
-

82.185409 
Sushi Buffet 

Trash in stream and on bank (10/08) 
Trash in stream and on bank (03/09) 

Muddy water (06/09) (08/09) 

11 36.559878 
-

82.221934 
Vance 

Trash in stream and on bank (10/08)  
Trash in and around stream, cattle pasture 

drains straight to stream with significant slope 
(03/09) 

Bank erosion (04/09) 
Grass clippings on rocks on stream banks, 

stream is muddy except for Steel Creek Park 
tributary (05/09) 

Muddy water (06/09) 
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11b 36.505315 
-

82.285312 

Sycamore Dr  
(Brooklea 

Acres) 

Bank erosion near bridge (09/08) 
Erosion around bridge and trash on bank 

(02/09) 
Trash in stream and on bank (03/09) 

Bank erosion (04/09) 
Muddy water (05/09) (06/09) 

Muddy water, trash on bank below bridge 
(08/09) 

12 36.498654 
-

82.301181 
Galloway 
Milling 

Lots of trash on stream bank (10/08) 
Trash on bank (02/09) 

Lots of construction debris (03/09) 
Muddy water (06/09) 

Muddy water, trash on bank (08/09) 
 

 

In April, 2009, a special trash survey was completed to identify areas of specific need. 

The results of the trash survey were used by the Beaver Creek Watershed Alliance to 

delegate areas of responsibility during their clean-up. The results of the trash survey are 

displayed below. 
 

 

Table 10 Beaver Creek Trash List, Spring 2009 

Site Latitude Longitude Descriptor Trash? 

1 36.699041 -82.063747 
Faith Baptist 

Church 
 

1b 36.688736 -82.081157 
18121 Childress 

Hollow Rd 
some trash and debris near where creek 

crosses under road 
2 36.682858 -82.098606 Power Pole 134  

2b 36.671224 -82.110213 
14473 Wallace 

Pike 
glass bottles, hubcap, cups on the side of the 

road in ditch 

2c 36.634834 -82.122305 
Lowe's Entrance 

Rd 
 

3_4 36.640992 -82.10995 Sugar Hollow  
5 36.631735 -82.132915 Pals  
6 36.622666 -82.147245 YMCA  
6b 36.619243 -82.159117 Ball Corporation  
7 36.605779 -82.170905 Mumpower Park  

8 36.597388 -82.181405 Memorial Park 
1 car tire in  pond area, 1 truck tire with rim 

near fire station 
9 36.594084 -82.186858 Transit Station clean, only 1 or 2 cups in rocks 

10 36.583937 -82.185409 Sushi Buffet 
a little trash along streambank, old rusted 

steel(?) drum in creek 

11 36.559878 -82.221934 Vance 
some trash in main channel, tributary coming 

from park is clean, plastic (kiddie pool?) in 
stream below bridge 
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11b 36.505315 -82.285312 
Sycamore Dr  

(Brooklea Acres) 

trash on stream bank near bridge - cups, 
bottles, brick, large plastic sheeting. Some 

trash floating in eddy - nets to dip out would 
be useful 

12 36.498654 -82.301181 Galloway Milling 
trash everywhere. Overwhelming. 

Construction debris and sheeting in stream, 
bottles and cans on left bank (accessible) 

 

The problem of litter, household trash and construction trash is present in varying degrees 

through much of the watershed. In addition, areas of streambank erosion or gully erosion 

of ditches contribute to stream sedimentation.   

 
 

Septic 

The fieldwork for the septic survey was completed in September and October, 2009. In 

total, 444 properties that intersect with a 35 foot buffer on either side of Beaver Creek 

were identified, of which 363 were located in Tennessee. All 444 properties were visited 

by the research team.  

 

Due to Institutional Review Board requirements, the survey team was permitted to 

contact only the owner of the property. This exempted a few classes of properties from 

the survey. For example, the owner was usually unavailable at businesses and rental 

properties however we donôt feel that this restriction impacted the study results, because 

business and rental properties are most often located in Bristolôs urban areas, which are 

serviced by sewer. Of the 363 properties in Tennessee, 227 responses were obtained. 

Ninety-four (94) properties had no sewer or septic service (due to being vacant land or 

pasture land without plumbed buildings). Thirty-one (31) properties were serviced by a 

septic system, and 102 were serviced by sanitary sewer. 

 

Survey results show that sewer service is available along much of Beaver Creek however, 

a few pockets serviced by septic systems were discovered. For example, one commercial 

property near Bristol Motor Speedway was serviced by a septic system, yet kept a óport-

o-letô on site for customersô use due to problems with the existing septic system. This 

property has since been closed. Also near the Bristol Motor Speedway, we located a 

small neighborhood that was serviced by septic systems, yet the sewer line is located 

mere feet from Beaver Creek which marks the edge of the neighborhood properties. Yet 

another neighborhood was in transition, with most but not all residences hooked into the 

sanitary sewer system. As expected, the farther from the city center, the greater the 

number of properties serviced by septic systems.  

 

   
 

PROCESS FOR PUBLIC PARTICIPATION  

  

An essential step in implementing a TMDL and putting together a plan for such purpose 

is the input from a broad range of individuals, agencies, organizations and businesses 

because of their interest and familiarity with local water quality needs and conditions. 
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Public participation facilitates dialogue between local stakeholders and government 

agencies to commit resources to TMDL implementation, such as funding and technical 

support. Community members are best suited to identify and resolve sources of water 

quality problems. In many watersheds across Tennessee there are a number of diverse 

watershed planning activities already in place (e.g., basinwide water quality management 

plans, tributary strategies, watershed plans, roundtables, comprehensive plans, etc.) by 

individuals, non-profits, and community and government groups. The public participation 

process for the Implementation Process (IP) in many cases may be a targeting of these 

ongoing efforts on a much smaller geographical scale.  Public meetings provide a forum 

whereby the general public can be informed as to the TMDL requirements, how the IP 

will be developed, and what actions the IP will require. Focus groups provide a way for a 

smaller numbers of individuals within the community to come together to address 

specific implementation issues. A steering committee to consider recommendations that 

are formulated by the focus groups and to provide overall oversight to the process is also 

recommended. Other watershed-specific approaches may be developed as well. 

 

Public Meetings 

Often, there may be limited attendance at the public meetings that are held during the 

TMDL development process. Many individuals are only interested in the bottom line ï 

ñWhat needs to be done to meet the TMDL and how will this impact my personal 

property?ò Therefore, individuals will show up at public meetings for an Implementation 

Plan (IP) who did not attend TMDL development public meetings. The first meeting 

should provide a general description of what a TMDL is, a more detailed description of 

the TMDL and IP development processes, a presentation on any additional monitoring 

planned or completed since the TMDL was finalized, and a solicitation for participation 

in focus groups. The primary purpose of the second public meeting would be to present 

the draft TMDL IP for public comment. This meeting was held on October 13, 2011 at 

the Bristol Chamber of Commerce in Bristol, TN. A 30-day public comment period 

followed the public meeting. The IP should document the location(s) and attendance 

at any public meetings and summarize the content of the comments provided. 

 

Steering Committee 

A steering committee was formed to provide overall oversight in the TMDL 

implementation process. Membership on this committee is comprised of stakeholders 

from the various partner groups, watershed residents as well as personnel from the key 

agencies involved in the plan development. This committee reviews the 

recommendations that come forward from the various groups and comments from the 

public meetings, and provide overall guidance. 

 

Media 

Public service announcements regarding meetings were posted on local cable channels 

and on the radio. Announcements were made available through newspapers and 

newsletters and on the Boone Watershed Partnership website 

(www.boonewatershed.com).  
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Mailings 

During the TMDL development process a database of landowners was compiled, and was 

used to notify watershed residents of the public meeting.  

 

Assessment of Technical Assistance Needs 

Agricultural  

Sufficient technical assistance and education are keys to getting citizens involved in 

implementation. There must be a proactive approach by agencies to contact landowners 

in the impaired watershed(s) to articulate exactly what the TMDL process means to them 

and what will most practically get the job done. Several education/outreach techniques 

can be utilized during implementation. Articles describing the TMDL process, the 

reasons why there is a problem, the methods (i.e., BMPs) through which the problem can 

be corrected, the assistance that is currently available for landowners to deal with the 

problem, and the potential ramifications of not dealing with the problem, should be made 

available through as many channels as possible (e.g., newsletters and targeted mailings). 

Workshops and demonstrations can be organized to show landowners the extent of the 

problem, effectiveness of BMPs, and process involved in obtaining technical and 

financial assistance. Historically, SCDs and the NRCS have taken the lead for 

agricultural technical assistance in Tennessee. The best forum for the agricultural 

community may be field days, pasture walks, and presentations offered through local 

farm groups. Emphasis should be placed on local farmers discussing their experiences 

with the cost-share programs, demonstrating the advantages of a BMP, and presenting 

monitoring results to demonstrate the problem. Farmers are more likely to be receptive to 

individualized discussions with local technical personnel or fellow farmers who have 

implemented the suggested BMPs than they will be to presentations made at a larger 

forum.  

 

Potential technical assistance and educational outreach tasks associated with agricultural 

programs: 

1. Make contacts with landowners in the watershed to make them aware of 

implementation goals and cost-share assistance programs. 

2. Provide conservation planning assistance for agricultural programs (e.g., survey, 

design, layout, and approval of installation). 

3. Handle and track cost-share. 

4. Develop educational materials and programs, based on local needs. 

5. Organize educational programs (e.g., pasture walks, presentations at field days or 

grazing-club events). 

6. Distribute educational materials (e.g., informational articles in BWP newsletters, 

local media, etc.). 

7. Assess and track progress toward BMP implementation goals. 

8. Follow-up contact with landowners who have installed BMPs. 

9. Coordinate use of existing agricultural programs and suggest modifications where 

necessary, including costs for ongoing maintenance and technical assistance. 
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Residential 

Small community meetings similar to the small workshops proposed for the agricultural 

community could be the best forums for educating homeowners about environmental 

issues and management considerations (e.g., septic system maintenance and disposal of 

pet waste). Generally, homeowners are unaware of the need for regular septic system 

maintenance. Notices using all media outlets should be posted regarding septic systems 

(e.g., a reminder to pump-out septic tank every three to five years). An educational packet 

can be included about septic system issues for new homeowners. Additionally, 

educational tools, such as a model septic system that can be used to demonstrate 

functioning and failing septic systems, and video of septic maintenance and repair will be 

useful in communicating the problem and needs to the public. The IP should describe the 

technical assistance and types of outreach actions identified for the watershed. 
 

Potential technical assistance and educational outreach tasks associated with 

residential programs: 

1. Identify failing septic systems and straight-pipes (e.g., stream walks, analysis of aerial 

photos, monitoring) and report to TDEC. 

2. Track septic system repairs/ replacements / installations. 

3. Handle and track cost-share. 

4. Develop educational materials and programs. 

5. Organize educational programs (e.g., demonstration on septic pump-outs). 

6. Distribute educational materials (e.g., informational pamphlets on TMDLs, and on-

site sewage disposal systems). 

7. Assess progress toward implementation goals. 

8. Follow-up contact with landowners who have participated in the program(s). 

 

Benefit Analysis: 

Best management practices should include cost analyses relating to required technical 

assistance and the cost of BMP implementation. Benefit analyses should also be 

conducted, including economic, environmental and community benefits. 
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WATERSHED IMPROVEMENT GRANT PROGRAMS  

  

Nonpoint source pollution (319) program  

Through its 319 program, EPA provides formula grants to the states and tribes to 

implement nonpoint source projects and programs in accordance with section 319 of the 

Clean Water Act (CWA). Nonpoint source pollution reduction projects can be used to 

protect source water areas and the general quality of water resources in a watershed. 

Examples of previously funded projects include installation of best management practices 

(BMPs) for animal waste; design and implementation of BMP systems for stream, lake, 

and estuary watersheds; basin-wide landowner education programs; and lake projects 

previously funded under the CWA section 314 Clean Lakes Program. 

http://www.epa.gov/owow/nps/cwact.html 

 

In Tennessee the 319 program is managed by the Tennessee Department of Agriculture.  

The FY12 RFP is available at: http://www.tennessee.gov/agriculture/publications/319-

RFPF.pdf 

 

Agricultural Resources Conservation Fund 

The Tennessee Department of Agricultureôs Agricultural Resources Conservation Fund 

provides cost-share assistance to Tennessee landowners to install BMPs that reduce 

agricultural Non-Point Source (NPS) pollution. This assistance is provided through Soil 

Conservation Districts, Resource Conservation and Development Districts, Watershed 

Districts, universities, and other groups.  Additionally, a portion of the TDA-ARCF is 

used to fund educational projects statewide, with the focus on landowners, producers, and 

managers of Tennessee farms and forests. Participating contractors are encouraged to 

develop a watershed emphasis for their individual areas of responsibility, focusing on 

waters listed on the Tennessee 303(d) or 305(b) List as being impaired by 

agriculture.  Current guidelines for the TDA-ARCF are available.  Landowners can 

receive up to 85% of the cost of the BMP as a reimbursement. 

http://www.state.tn.us/agriculture/water/arcf.html  

 

The National Monitoring Program  
A small subset of the nonpoint source pollution control projects funded under Section 

319 of the Clean Water Act, the National Monitoring Program (NMP) is designed to 

provide scientific documentation of the feasibility of controlling nonpoint source 

pollution and the efficacy of control techniques that are being implemented as part of the 

319 program. Project requirements include documentation of the water quality problem, 

comprehensive watershed description, implementation of Best Management Practices 

(BMPs), a high level of expected implementation and landowner participation, effective 

educational programs, and well-established institutional arrangements and funding 

sources. Emphasis is given to projects that have a high probability of success in 

documenting water quality improvements due to nonpoint source pollution controls over 

a 5 to 10-year period. 

http://www.epa.gov/owow/NPS/Section319/overview.html  

 

http://www.epa.gov/owow/nps/cwact.html
http://www.tennessee.gov/agriculture/publications/319-RFPF.pdf
http://www.tennessee.gov/agriculture/publications/319-RFPF.pdf
http://www.state.tn.us/agriculture/water/arcf.html
http://www.epa.gov/owow/NPS/Section319/overview.html
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Clean Water State Revolving Funds 

EPA awards grants to states to capitalize their Clean Water State Revolving Funds 

(CWSRFs). The states, through the CWSRF, make loans for high-priority water quality 

activities. As loan recipients make payments back into the fund, money is available for 

new loans to be issued to other recipients. Eligible projects include point source, nonpoint 

source and estuary protection projects. Point source projects typically include building 

wastewater treatment facilities; combined sewer overflow and sanitary sewer overflow 

correction; urban stormwater control; and water quality aspects of landfill projects. 

Nonpoint source projects include agricultural, silviculture, rural, and some urban runoff 

control; on-site wastewater disposal systems (septic tanks); land conservation and 

riparian buffers; leaking underground storage tank remediation, etc. Estuary protection 

projects include all of the above point and nonpoint source projects, as well as habitat 

restoration and other unique estuary projects.  

http://www.epa.gov/owm/cwfinance/cwsrf/index.htm 

Watershed Initiative 

The Targeted Watershed Grants Program (formerly known as the Watershed Initiative) 

was conceived to encourage successful community-based approaches to restore, preserve, 

and protect the nationôs watersheds. This new competitive grant program is a bold 

approach to watershed management in that it will provide needed resources to those 

watershed organizations whose restoration plans are ripe, and who are anxious to achieve 

quick, yet tangible environmental change 

http://www.epa.gov/owow/watershed/initiative/ 

 

Water Quality Management Planning Program  
Water Quality Management Planning Grants are awarded to States to support unified 

watershed assessments and watershed restoration priorities. The grants are authorized by 

Section 604(b) of the Clean Water Act and are generally awarded to state water quality 

agencies as continuing environmental program agreements. States are obligated to give 

40% of the grant money to regional public comprehensive planning organizations and 

interstate organizations.  

http://www.epa.gov/region4/water/gtas/grantprograms.html 

 

The Transportation Equity Act for the 21
st
 Century (TEA -21)  

This act funds numerous transportation programs (Surface Transportation Program 

(STP), National Highway System, etc.) to improve the nationôs transportation 

infrastructure, enhance economic growth, and protect the environment. States may spend 

up to 20 percent of their STP dollars for environmental restoration and pollution 

abatement projects, including the construction of stormwater treatment systems. 

Additionally, each state sets aside 10 percent of STP funds for transportation 

enhancement projects, which can include acquisition of conservation and scenic 

easements, wetland mitigation, and pollution abatement, as well as scenic beautification, 

pedestrian and bicycle trails, archaeological planning, and historic preservation. These 

varied project types can be used to protect source water areas during construction of 

transportation corridors. 

http://www.fhwa.dot.gov/tea21/ 

http://www.epa.gov/owm/cwfinance/cwsrf/index.htm
http://www.epa.gov/owow/watershed/initiative/
http://www.epa.gov/region4/water/gtas/grantprograms.html
http://www.fhwa.dot.gov/tea21/
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NRCS Watershed Program (PL 566 Program)  
This program provides technical and financial assistance to address water resource and 

related economic problems on a watershed basis. Projects related to watershed protection, 

flood mitigation, water supply, water quality, erosion and sediment control, wetland 

creation and restoration, fish and wildlife habitat enhancement, and public recreation are 

eligible for assistance. Technical and financial assistance is also available for planning 

new watershed surveys. 

www.nrcs.usda.gov/programs/watershed 

 

The Tennessee Stream Mitigation Program  

The Tennessee Stream Mitigation Program (TSMP) is a product of the Stream Mitigation 

Review Team or SMRT, an interagency committee composed of resource managers from 

USACE, TDEC, USEPA, TVA, USFWS and TWRA. The TSMP was created as an 

option for permittees that are required to provide compensatory mitigation for physical 

impacts to Tennesseeôs streams that are regulated by both state and federal agencies. 

Through this program, a permittee has the option to pay a fee to the TSMP to provide the 

required compensatory stream mitigation. The advantage of this mitigation option is that 

the work is performed by experienced professionals under the direction of the SMRT. 
http://www.tsmp.us  
 

Partners for Fish and Wildlife Program 

Since 1987, the program has partnered with more than 28,725 landowners to restore over 

639,000 acres of wetlands; 1,070,000 acres of prairie, native grassland, and other upland 

habitats; 4,740 miles of in-stream aquatic and riparian habitat. In addition, the program 

has reopened more than 300 miles of stream habitat for fish and other aquatic species by 

removing barriers to passage. The annual FY  budget is usually $25,500,000. 

http://partners.fws.gov/ 

 

Tennesseeôs TMDL Support Grant 

This grant program managed by TDEC, provides funds to support collection of data 

necessary to develop TMDLs. 

http://www.tennessee.gov/environment/wpc/publications/pdf/TMDL%20Guidance.pdf 

 

World Wildlife Fund Southeastern Rivers and Streams Support Fund 

WWF's Southeastern Rivers and Streams Support Fund awards funds to local and 

regional watershed groups, grassroots citizen initiatives and cooperative aquatic science 

projects that work to protect, restore, and champion watersheds and aquatic species in the 

Cumberland, Tennessee and Mobile Basins. 

http://www.worldwildlife.org/what/wherewework/sers/projects.html 

 

Southeast Watershed Assistance Network 

This network is a clearinghouse for land and water protection resources. The site includes 

resources for watershed & stormwater management, sustainable building, and community 

training and organizational development, as well as associated case studies in the 

Southeast.  

http://watershed-assistance.net 

http://www.nrcs.usda.gov/programs/watershed
http://www.tsmp.us/
http://partners.fws.gov/
http://www.tennessee.gov/environment/wpc/publications/pdf/TMDL%20Guidance.pdf
http://www.worldwildlife.org/what/wherewework/sers/projects.html
http://watershed-assistance.net/
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Environmental Finance Center, University of North Carolina  

The UNC EFC reaches local communities through the delivery of interactive applied 

training programs and technical assistance. The UNC EFC sees one of its major roles as 

increasing the capacity of other organizations to address the financial aspects of 

environmental protection and service delivery. For this reason and to support the 

leveraging of resources, the UNC EFC does most of its training in a collaborative manner 

by partnering with established organizations that have environmental but not necessarily 

financial expertise.  

http://www.efc.unc.edu 

 

 

 

 

BEST MANAGEMENT PRACTICES  

Introduction  

The following list provides a representative list of Best Management Practices (BMPs) 

that should be considered for improvement of water quality.   

 

 

 

 

 

 

 

 

 

 

 
 
 
Stream Crossings provide a solid, mud-free area for animals and equipment to cross 

streams. The crossings are constructed using geotextile fabric and gravel. 

 

 

             
 

         Before                               After 

What it does for Water 

Quality : 

¶ Reduces streambank 

damage by animals and 

equipment. 

¶ Reduces sediment loads 

into streams. 

¶ Reduces nutrient and 

organic loads into 

streams. 

¶ Allows a vegetated buffer 

¶ Home water conservation 

¶ Septic system maintenance 

¶ Alternative livestock watering 

sources 

¶ Roadside erosion control 

¶ Enterprise zones 

¶ Prime farmland protection 

¶ Private/rural road maintenance 

¶ Storm water management 

¶ Streambank stabilization 

¶ Rotational grazing 

¶ Riparian zone management 

¶ Contour strips 

¶ Conservation tillage 

¶ Construction site erosion control 

¶ Filter or buffer strips 

¶ Reduced dumping of oil and/or 

chemicals in storm sewers 

¶ Terraces 

¶ Nutrient management 

¶ Pest management 

¶ Tree plantings 

¶ Irrigation water conservation  

http://www.efc.unc.edu/
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Stream protection is managing livestock access to streams using vegetative barriers, 

fencing or both. 

 

 

 

 

 

 

 

 

POTENTIAL BMP SITES  

 

The folllowing table and linked photos are the result of field surveys conducted by Boone Watershed 

Partnership members from December, 2010 to August, 2011.  

Table 11 Potential BMP sites for Phase 1 of the Beaver Creek Restoration Project 

GPS 
Waypoint 

Location  Lat/Long Date Problem Proposed BMP Estimated 
 cost 

36 Shelby @8
th
 

Street 
 5/3/11 Channelized -no room to 

'work' below transit 

station.   

Parking Lot runoff (both 

sides) about 200 yd. 

downstream - urban 

runoff 

Tree plantings (live 
stakes?) to stabilize bank 
 
Install rain garden and 
berm parallel to stream to 
capture parking lot runoff 
(includes removing 
pavement) 

$200 
 
 
$6000 

37 Mouth of Little 
Creek for 200 ft , 
Across street 
from Wes Davis 
Greenway 

N 36.59310 
W 82.18822 

5/3/11 Eroding creek banks Slope and terrace banks & 
tree planting (live stakes?) 
on left bank 
Tree plants (live stakes?) 
on right bank 

$20,000 
 

$200 

38 Above State St 
Bridge for 150 ft 

N 36.59538 
W 8218991 

5/3/11 Eroding creek banks Tree Planting(live stakes) 
Cross vane in stream 

$150 
$5000 

27 Behind Sushi 
Buffet 

N 36.58473 
W 82.18561 

7/7/11 Riparian zone cleared Public education & live 
stakes 

$200 

What it does for Water Quality: 

¶ Prevents streambank erosion, which 

reduces: 

1. Potential water pollution from eroded 

stream banks, and 

2. Total load of sediment, soils, organic 

material, nutrients and pesticides from 

agriculture runoff. 

¶ Limiting livestock to fewer well-managed 

access points reduces: 

1. Volume of manure in stream, and 

2. Disturbance of streambanks and 

streambeds. 
Source:   Tennessee Department of 

Agricultureôs Conservation Practices 

for the Farms and Forest of Tennessee 
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28 - 29 6
th
 & Cortland, 

House # 1012, 
White 

N 36.58294 
W 82.18561 

7/7/11 Bank erosion Live stakes $200 

30 Nationwide, 
Robert Suggs & 
Assoc. 

N 36.57756 
W 82.18827 

7/7/11 Bank erosion (80 ó) Live stakes $300 

31  N 36.57652 
W 82.18859 

7/7/11 Bank erosion Armoring & live stakes $6000 

32  N 36.57568 
W 82.18878 

7/7/11 Bank erosion Armoring & live stakes $6000 

33  N 36.56451 
W 82.20950 
 

7/7/11 Log jam & bank erosion Remove log jam & live 
stakes 

$1000 

39 Behind Bill 
Gatton Honda, 
Volunteer Pkwy 

N 36.54137 
W 82.23472 

5/3/11 Removal of riparian 
vegetation causing bank 
erosion 

Slope and terrace banks & 
Plant riparian vegetation 
along both banks. 

$90,000 

40  N 36.54233 
W82.24122 

7/20/11 Litter along left bank Public education, remove 
litter 

$0 

41-42 Timber Ridge Rd. N 36.54199 
W82.24298 
to 
N36.54199 
W82.24298 

7/20/11 Eroding creek bank 
(520ô) 

Slope and terrace banks & 
tree planting (live stakes?) 
on left bank 

$50,000 

43 200ô before 
mouth of Cedar 
Creek 

N36.53407 
W82.23973 

7/20/11 Eroding creek bank 
(100ô) 

tree planting (live stakes?) 
on left bank 

$200 

44 Property owner: 
David Lindsay 
407 538-3007 

N36.52977 
W82.24058 

7/20/11 Eroding creek bank 
(100ô) 

Tree planting $200 

45  N36.52833 
W82.24501 

7/20/11 Active pipe Refer to TDEC  

46  N36.52655 
W82.25214 

7/20/11 2 pipes Refer to TDEC  

47  N36.52631 
W82.25268 

7/20/11 Eroding creek bank Slope and terrace banks & 
tree planting (live stakes?) 
on left bank 

$300 

50-51  N36.52385 
W82.25607 
to N36.52197 
W82.25768 

8/4/11 Eroding creek bank Slope and terrace banks & 
tree planting (live stakes?) 

$500 

52 At mouth of Back 
Creek 

N36.51846 
W82.25968 

8/4/11 Eroding creek bank Slope and terrace banks & 
tree planting (live stakes?) 

$1000 

55  N36.50749 
W82.27369 

8/4/11 Cattle in creek Fence cattle from creek; 
alternative watering 

$6000 



        

34 

 

57 Stickley Bridge N36.50216 
W82.28784 

8/4/11 Log jam & litter Remove Log jam & litter $3000 

58 At Gallaway Mill 
pond 

N36.49858 
W82.29924 

8/4/11 Eroding creek bank Tree planting (live stakes?) $200 

59 Gallaway Mill 
Dam 

 8/4 Debris against dam Remove Debris $1000 

59 Sawmill 
atGallaway Mill 

N36.33208 
W82.26541 

8/5/11 Sawdust etc., on creek 
bank 

Remove sawdust $1000 

     Total $198,850.00 

 

 

   

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Waypoint  27 
Waypoint 28 

Waypoint 29 Waypoint 30  

39339 
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Waypoint 32  

39339 

Waypoint 33 Waypoint 36 

Waypoint 31  

39339 


