
East Fork Stones River Watershed  

Visual Stream Assessment 

Stream Characterization Study (Macro Invertebrate, Groundwater, Ph, Temperature, 

Conductivity, Dissolved Oxygen, and E-coli Spring Sampling) 

Bushman Creek at Dejarnette Ln 

Spring and Summer 2011 

 



East Fork Stones River Watershed VSA and Stream Characterization Introduction 

General Overview  

In the spring and summer months of 2011 the Murfreesboro Water and Sewer  

Department (MWSD) Stormwater Department conducted a visual stream assessment (VSA) in 

parts of the East Fork Stones River watershed.  The 20.5 miles of stream were broken up into 

sectors in order to catalog data 

more efficiently.  While 

conducting the VSA, additional 

data was collected to fully 

characterize the watershed.  

The following parameters will 

be detailed further in individual 

sections of this report: 

 I. Dye Tracing 

 II. Probe (Ph, Conductivity,                  

Temperature, and DO) 

 III. Inadequate Buffer 

Analysis 

 IV. Macro Invertebrate 

Analysis 

 V. VSA Data 

 VI. Spring e-coli samples 

 

The purpose of this report is to 

give a better understanding of 

the condition of the East Fork 

Stones River and its tributaries 

while archiving possible restoration and correction sites. 

Watershed Description 

The East Fork Stones River is one part of three forks which its headwaters are found in  

Cannon County, Tennessee.  The East Fork meets the West Fork and eventually empties into the 

Cumberland River.  Much of the upper East Fork resides in an agricultural land use.  As the river 

nears the city the landuse becomes more residential with many of the in-city tributaries in an 



urban environment.  Like many other streams found in the Stones River watershed, the East 

Fork has several springs that feed its tributaries.  Some of these tributaries like Bear Branch and 

Dry Branch lose flow through the karst 

Ridley limestone and then have 

permanent flow where the contact of 

the Pierce limestone is exposed mainly 

around Compton Ln in north 

Murfreesboro.  Bushman Creek on the 

other hand has a good flow year round 

due to a very large recharge basin.  

Several of the tributaries in the East 

Fork Stones River are listed on the 303d 

list for impairment.   

 

 

 
 

303(d) listed streams in the East Fork Stones River in Murfreesboro City Limits 
 

Stream Name Water body ID Impairment Cause 

Bear Branch TN05130203023 –0310  
 

Habitat loss due to 
alteration in 
stream-side or 
littoral vegetative 
cover  

Pasture grazing 

“ ”   “ “ Loss of biological 
integrity due to 
siltation  

Land Development 

“ ” “ “ Nutrients   
Unnamed 

Tributary to 
Bushman Creek 

(Big Ditch) 

TN05130203023 –0210  
 

Habitat loss due to 
alteration in 
stream-side or 
littoral vegetative 
cover 

Discharges from MS4 
area Channelization 

 

“” “ “ Physical Substrate 
Habitat Alteration  

 

“ “ “ “ Loss of biological 
integrity due to 
siltation  

 



Methodology 

MWSD used the Maryland Protocol for guidance in its Visual Stream Assessment.   

 

I.   Office Preparation – First, all 

assessment areas were broken into 

sectors and then were given a sector 

ID number.  Then all data such as VSA 

points and base data were loaded into 

a Trimble Nomad GPS receiver. 

II.   Data Collection – A GPS point 

was taken at each observed site and 

given an ID number based on the 

sector that the point was found in.  As 

an example an erosion site in Bear 

Branch was observed and it was the  

4th point in that sector, the point’s ID 

would be BB0504.  Many other 

parameters are noted describing the particular site such as the ability to correct and 

access the site as well as the severity of the problem.  These descriptions are 

recorded in the GPS in GIS coverages.  Macro invertebrates, probe, and e-coli 

samples were also GPS’d in the field. 

III. Report Generation - Once field work was complete all data was imported into a 

geodatabase and spatially corrected.  Charts, maps, and diagrams were also created 

from field data mapping trends.  VSA data points were tallied and observation points 

ranked based on a sum of 

numbers given for 

accessability, correctability, 

and severity detailed later in 

this report.  

  

 

  

Bear Branch 
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 I.  Dye Tracing 

Dye tracing was performed by Albert Ogden, Ph.D., Kyle Wiseman, Bruce Ross, and 

Josh Upham in the winter and spring of 2011.  This study was conducted aside from the 

Visual Stream Assessment but must be 

mentioned in this report due to its 

relativity to stream characteristics in 

the East Fork Stones River watershed. 

During much of the year stream 

flow is minimal or resides underground.  

Sinkholes and losing stretches of 

stream take run off and water that may 

contain pollutants and may not appear 

again until the flow enters a stream.  In 

some cases a sinkhole which receives 

water may be a long distance from a 

stream or in a different surface watershed.vRecent dye tracing in conjunction with 

existing traces done by Ogden, Crawford, and Aley provide crucial data in delineating 

recharge basins and therefore researching a watershed correctly.  Spring location is 

Dye being injected into a sinkhole near Dejarnette Ln 
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fundamental in dye tracing for it is often the detection point for injected dye.  Visual 

Stream Assessments offer the perfect platform to locate springs visually along with 

probe data such as temperature and conductivity. 

Once groundwater movement is known, then stream observations make more since.  

As the above map show, Bear Branch gains and loses flow as the surface stream channel 

crosses or nears the 

subsurface 

groundwater flow.  

Dye injected as far 

away as Greenland Dr. 

was detected at Lufkin 

Spring near Compton 

Rd. and the East Fork.   

 

 

 

 

 

Major wet weather spring 

located during VSA on Bear 

Branch 

Injection 

Detection 
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II. Probe Readings (Ph, Conductivity, and Temperature) 

As part of the Murfreesboro Water and Sewer Department’s VSA and Watershed  

Characterization, the Stormwater 

department uses a probe to measure Ph, 

conductivity, and temperature.  The probe 

readings allow the streams to be analyzed 

to find losing and gaining segments of 

stream.  Groundwater entering a stream 

will usually lower the temperature of the 

stream and raise the conductivity reading.  

Higher temperatures also can be measured 

when there is low flow in the stream or an 

inadequate vegetative cover.  
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III. Inadequate Buffer Study  

What is a riparian zone?  

The area of vegetation on either side of stream is called the riparian zone.  This area is 

an important part of the stream which regulates water temperature with its tree canopy and 

provides aquatic habitat.  The riparian zone also holds the stream bank in place protecting 

against erosion and eventually sedimentation of a stream. 

What is an inadequate buffer? 

When a stream lacks adequate vegetative cover and between it and the surrounding 

land area it is called an inadequate buffer.   An inadequate vegetation buffer provides less of a 

filtering mechanism for surface run off to the stream.  Often times characteristics can be noted 

where there is an inadequate buffer and a point is taken. 

Excessive sunlight that 
reaches the stream with no 
correlation to stream width. 

Eroding stream bank 

High temperature readings 
relative to the the stream 

Abundant algae growth 
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Inadequate buffer findings in the East Fork Stones River Watershed 

Parcels containing inadequate buffer 51 

Inadequate Buffer Length 7,372 ft (1.3 miles) 

Total Stream length/ percent inadequate 17.8 miles (13.6% Inadequate) 
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Conclusions and Planning 

While inadequate buffer locations were prevalent in the East Fork Stones River 

watershed, the watershed had a smaller percentage of inadequate buffers than other 

watersheds in the city.  In order to help 

vegetate these areas and stabilize 

banks, the city will hold its annual “Tree 

Day” event Spring 2012.  The 

Murfreesboro Water and Sewer will 

send a mail out to all streamside land 

owners inviting the resident to pick up 

native shrubs and trees to be planted 

along the bank.  A riparian zone 

education flier is also attached with the 

initial mail out.  This allows the city to 

educate residents while inviting them to 

the event.   

Once the event is held a shapefile will be created in GIS for all residents who picked up 

trees.  This shapefile will be laid over inadequate buffer areas from this assessment to calculate 

areas of inadequate buffer that have received possible treatment. 
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IV. Macro Invertebrate Study 

 Macro invertebrates were studied during the East Fork Stones River Watershed Visual 

Stream Assessment and Watershed Characterization.  A GPS point was taken at locations 

sampled for macro invertebrates.  

Datasheets obtained from EPA.gov were 

used to document conditions at macro 

locations and tally observations.  Aquatic 

biology found in a stream can indicate what 

water quality conditions are in that 

particular water body.  Some aquatic life will 

not live in polluted water while other 

organisms are tolerant to pollution. *Note – 

while some aspects were used from the 

TDEC S.O.P. for Macro Invertebrate Sampling 

this data should not be viewed as official 

and should only be viewed as a snapshot of 

aquatic life in that particular location. Metrics were not used but are going to be incorporated 

into future VSA’s 

Bushman Creek BC02 Results 
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Site ID Isopoda Amphipoda Gastropoda Coleoptera Ephmeroptera Plecoptera Trichoptera 

BC0201 > 10 >10 > 10 >10 0 0 0 

BC0202 > 50 > 10 > 10 > 50 0 0 0 

 

Bushman Creek BC03 
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BC0302 

BC0301 
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BC0302 

BC0303 
BC0304 
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Site ID Isopoda Amphipoda Gastropoda Coleoptera Ephmeroptera Plecoptera Trichoptera 

BC0301 > 10 >10 > 10  0 > 10 0 

BC0302 > 10 > 10 > 10 >10  > 10  

BC0303 3-9 > 10  > 50 0 > 10 0 

BC0304    >10   >50 

 

Bushman Creek BC04 

 

 

 

 

 

 

 

 

 

 

 

 

 

Site ID Isopoda Amphipoda Gastropoda Coleoptera Ephmeroptera Plecoptera Zygoptera 

BC0401 0 3-9 > 10 >10 0 1 0 

BC0402 > 50 0 > 50 > 50 0 0 3-9 
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Bear Branch BB05 
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Site ID Isopoda Amphipoda Gastropoda Coleoptera Ephmeroptera Plecoptera Trichoptera 

BB0501 0 0 0 0 0 0 0 

BB0502 > 50 > 10 0 0 0 0 0 

BB0503 0 0 0 0 0 0 0 

BB0504 0 0 0 0 0 0 0 

 

East Fork Stones River EF08 
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Summary 

The type of benthic macro invertebrates found in stream can help identify the quality of  
water in that particular stream.  Organisms like Stoneflies, May Flies, Caddis Flies, Water 

Pennies, and others will only tolerate moderate to clean water.  While a variety of macro 

invertebrates were found in Bear Branch, especially groundwater influenced areas, the greater 

diversity of organisms were found in Bushman Creek and the East Fork Stones River.  Site 

EF0803 on the East Fork Stones River near the Coleman Farm contained the richest diversity of 

macro invertebrates while parts of Bear Branch had no life observed possibly due to the losing 

nature of certain segment and lack of ability to sustain flow.   
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See Attached Macro Invertebrate Data Sheets 
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V. Visual Stream Assessment Conclusions and Data Sheets 

 The following section details each GPS point or VSA site in data sheets.  A point 

was given an ID number based on the sector the point was taken in.  An erosion site 

found near the head of Bushman Creek would be given an ID of BC03 due to it being in 

the BC sector.  Once the point was taken, the point was characterized based on the 

severity, ability to correct, and the ability to access the site.  Other descriptions were 

taken about the individual location in order to provide a good description of that point.  

Some descriptions require further in office research.  For example historical maps may 

be queried to provide more information about an abandoned road crossing observed. 

 1. Conclusions 

Three common problems occurred thoughout the East Fork Stones River 

Watershed that are in some cases easy to correct. 

 

A. Inadequate Buffer 

Although cases of inadequate buffer 

were not as severe as previous 

watersheds assessed, they were 

extremely common and often resulted 

in minor erosion areas.  These areas 

almost always were a result of 

mowing to the bank.  The inadequate 

buffer areas were detailed further in 

section III.  MWSD will send all 

stream side property owners in the 

East Fork Stones River Watershed 

riparian zone management 

information as well invite the entire watershed to receive trees at the 2012 

MWSD Tree Day event. 

B.  Erosion Sites 

As mentioned above, erosion sites were often caused by the lack of riparian 

vegetation and resulted in minor bank erosion.  Sediment was observed 

downstream of these sites especially in Bear Branch where rocks were 

sometimes 50% embedded.  Erosion was noted throughout the East Fork 

Stones River. 

 

 

 



MWSD- East Fork Stones River Watershed Visual Stream Assessment and Characterization 

 

C.  Debris or Fence Blockages 

The remains of fences crossing the stream and debris blockages were also 

observed frequently.  The 

fences often were just one 

strand of wire but were 

holding debris back.  Debris 

blockages sometimes were 

also caused by fallen trees in 

some cases found at tornado 

crossings.   

  These sites are easy to 

correct but sometimes are 

hard to access.  Stream clean 

ups or boy scout projects may 

be effective ways of clearing 

these sections of stream. 

 

 

 

 

 

 2. Priortization Rankings 

The prioritization chart is intended to rank the best opportunity for correcting a 

problem.  The sum of severity, correctability, and accessability equals the 

best opportunity in ascending order.  For example, an inadequate buffer with 

a ranking of 5 for most severe and a long length, best accessability of 1, and 

easy correctability (purchase of large quanity of seedlings) of 1; may be a better 

than a minor erosion site (1) with a bad correctability (5) and accessabillity (5).  

 

 

 

  
 

 

Severity 
Ability 

to 
correct 

Ability 
to 

access 

Priority 
Score 



East Fork Stones River 

Visual Stream Assessment Priority Rankings 

Observation points or problems GPS’d and mapped are given a ranking based on the 

severity of the problem, the ability to correct the problem, and the ability to access the site.  

Severity is ranked 1 being the most severe and 5 being the least.  A site that is easy to correct is 

given a score of 1 and a site that is difficult to correct is given a score of 5.  Lastly a site that is to 

easy to access in vehicle or on foot is ranked 1 and sites that is difficult to access on foot are 

given a ranking of 5.  These three parameters are added to get a total.  The sites are ranked 

from least to greatest.  The best opportunity is at the top of the list and the most difficult at the 

bottom. 

ID Date Description Severity Correctability Access Total 

bc0210 5/10/2011 Erosion Site 2 0 1 3 

bc0202 5/10/2011 Inadequate Buffer 1 2 1 4 

bb0509 4/20/2011 Inadequate Buffer 4 1 1 6 

bb0511 4/20/2011 Inadequate Buffer 3 2 1 6 

BB0523 4/22/2011 Inadequate Buffer 1 3 2 6 

bc0209 5/10/2011 Inadequate Buffer 3 2 1 6 

bc0401 5/20/2011 Debris Blockage  2 3 1 6 

bc0403 5/20/2011 Inadequate Buffer 4 1 1 6 

bc0405 5/20/2011 Inadequate Buffer 3 2 1 6 

bd0107 7/12/2011 Inadequate Buffer 1 4 1 6 

bb0514 4/20/2011 Inadequate Buffer 4 1 2 7 

bb0525 4/22/2011 Erosion Site 3 3 1 7 

bc0203 5/10/2011 Erosion Site 3 3 1 7 

bc0211 5/10/2011 Debris blockage  0n bushman 5 1 1 7 

bc0306 5/12/2011 Old Road 1 5 1 7 

bc0315 5/12/2011 Fence 5 1 1 7 

bc0404 5/20/2011 Erosion Site 3 3 1 7 

bd0104 7/12/2011 Head cut 5 1 1 7 

bb0501 4/20/2011 Trash Dumping 4 2 2 8 

bb0504 4/20/2011 Debris Dam 4 2 2 8 

bc0207 5/10/2011 Boulders line 2 4 2 8 

bc0313 5/12/2011 Bank altered 4 3 1 8 

bc0305 5/12/2011 Inadequate Buffer 5 1 3 9 

bc0307 5/12/2011 Fence 1 5 3 9 

bc0311 5/12/2011 Fence 5 1 3 9 

ef0801 7/1/2011 Head cut 3 4 2 9 



ef0901 7/6/2011 Erosion Site 3 4 2 9 

ef0902 7/6/2011 Erosion Site 3 3 3 9 

bb0512 4/20/2011 Inadequate Buffer 4 4 2 10 

bb0517 4/22/2011 Inadequate Buffer 4 2 4 10 

bc0205 5/10/2011 Erosion Site 5 2 3 10 

ef0804 7/1/2011 Erosion Site 3 3 4 10 

ef0909 7/6/2011 Erosion Site 5 4 1 10 

bc0206 5/10/2011 Erosion Site 5 5 1 11 

bc0310 5/12/2011 Bank altered 2 4 5 11 

bd0102 7/12/2011 Head cut 5 5 1 11 

ef0903 7/6/2011 Debris 3 3 5 11 

ef0907 7/12/2011 Inadequate Buffer 5 1 5 11 

bb0508 4/20/2011 Channel Alteration 5 5 5 15 

 

 



!(

!(

")

")

';

';

';
';

';

';

';

!.

!.

!.

!.

")
")
")")

")

")

!(

!(

!(

';';';

';
';

';

';

';

_̂

^̀

^̀

^̀

^̀

!.
!.

!.!.
!.

!.

!.

")

#*

';

'; ';
")
!.
!. !.#*_̂

';';

';';

';

!.
!.

!.

^̀

^̀

!(

!(

")

")")

")

")

!.

!.

!.

!.

^̀

^̀

^̀

!(

';';

';
';';
';';
';

';

!.

!.

!(

!(")

!.!.
!.

!.

!.

!.

';';

!.
!.!.

!.

^̀

^̀

")

")

")

';';

';';

';

';

';

")

")

")

")

!5
!5!5

!5

!5

!5

!5

!5

!5

!5

!(

';

';';

';

';

")

")

!.

!.

^̀

';

';

")

")

EF09

EF08

BB05

DB06

BC04

BD01
BC02

BC03

DB07

1963

Inadequate Buffer BD0107East Fork Stones River Stream Assessment Points

Legend
") Erosion Site
'; Unusual Condition
!( Inadequate Buffer
!5 Probe
#* Pipe Outfall
") Representative Site
#* Channel Alteration
_̂ Trash Dumping
^̀ Benthic Macro Site



")

")

")
")

")

")

!(

!(

!(

';';
';

';

';

';

';

';

")

#*

';

';
';

")

#*

';';

';
';

';

^̀

^̀

!(

!(

")

")
")

")

!(

';';

';

';
';
';

';

';

';

!(

';

';';

';

';

")

")

bd0106

bd0105

bd0103

bd0101

bd0104

bd0102

bd0107

BD01

BC02

BB05

BC03

22
PIT

TS
 LN

NEW LA
SCASSAS HWY

GOLD VALLEY DR

HIGGINS LN

OL
D L

AS
CA

SS
AS

 RD

GARRISON CV

N 
RU

TH
ER

FO
RD

 BL
VD

PATRIOT DR

CREEKWALK DR
WE

NL
ON

 D
R

WILLOWBROOK DR

E NORTHFIELD BLVD

AV
EL

LIN
O 

CR

OA
K H

ILL
 D

R

PASSAGE DR
ABERDEEN CR

CHARIOT DR

TWIN OAK DR

WOODS EDGE DR
DE

ER
WO

OD
 AV

E

NO
RR

IS 
LN

CHAR
LE

ST
ON BL

VD

ROBINSON RD

NEW EMERALD PL

ST
ILL

WEL
L C

T

DESTINY DR

PRESTWICK DR

WOODBRIDGE TR

MAHOGANY TR

OW
AS

A T
R

LOVELACE LN

EX
ET

ER
 D

R

VERANDA PL

FALLING TREE CT

MIRABELLA WAY

NIGHTWALK CT

EAST RIDGE DR

JOURNEY DR

VE
RA

ND
A C

R

BE
NL

EY
 D

R

CO
NC

OR
D 

CT

MCKINLEY PL

BU
NN

Y C
T

AB
RA

MS
 CT

ST
RAT

FO
RD HAL

L C
R

WOODSIDE CT

KILKENNY CT

JOPLIN CT

Big Ditch (BD01) VSA Points

Legend
#* Pipe Outfall

!( Inadequate Buffer

'; Unusual Condition

") Erosion Site



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 7/12/2011 

 86°21’10.824”W, 

35°51’50.342”N 

 Josh Upham and Bruce Ross 

 Possible fall outs or sinking 

locations.  Possible dye trace 

injection points. 

BD0101 Possible Sinks 

 7/12/2011 

 Josh Upham and Bruce Ross 

 86°21’10.34”W, 

35°51’51.856”N 

 Head cut around culvert on 

both sides. 

 Severity = 5 

 Correctability =  1 

 Accessibility = 1 

  BD0102 Erosion Site 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 7/12/2011 

 86°21’6.409”W, 

35°51’59.062”N 

 Josh Upham and Bruce Ross 

 Possible sinkhole throat.  

Possible dye trace injection 

point.  Losing segment of Big 

Ditch. 

BD0104 Possible Throat 

 7/12/2011 

 Josh Upham and Bruce Ross 

 86°21’4.466”W, 

35°52’11.944”N 

 Minor erosion around 

stormwater outfall  . 

 Severity = 5 

 Correctability =  1 

 Accessibility = 1 

  BD0104 Erosion Site 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 7/12/2011 

 86°21’4.839”W, 

35°52’16.881”N 

 Josh Upham and Bruce Ross 

 Possible in-stream wetland or 

groundwater seep area.  

Sustains aquatic life in dry 

weather but not flowing. 

BD0105 Possible Wetland 

 7/12/2011 

 Josh Upham and Bruce Ross 

 86°21’5.514”W, 

35°52’34.694”N 

 Possible window or throat to 

groundwater. 

  BD0106 Water Pool 
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 7/12/2011 

 86°21’4.839”W, 

35°52’16.881”N 

 Josh Upham and Bruce Ross 

 Length 5,000 Ft + 

 Side Inadequate = Both 

 Severity = 1 

 Correctability = 4 

 Accessibility = 1 

 All but small sections of Big 

Ditch have no riparian 

vegetation. 

BD0107 Inadequate Buffer 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/10/2011 

 86°20’24.841”W, 

35°52’17.079”N 

 Josh Upham and Tommy 

Biddix 

 Possible spring.  Heavy flow 

that could be seeping around 

dam but could also be spring 

based on position similar to all 

other nearby springs. 

BC0201 Possible Spring 

 5/10/2011 

 Josh Upham and Tommy Biddix 

 86°20’25.448”W, 

35°52’16.969”N 

 Length = 100 Ft 

 Side of stream = right 

 Severity = 1 

 Correctability =  2 

 Accessibility = 1 

BC0202 Inadequate Buffer 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/10/2011 

 86°20’25.702”W, 

35°52’17.081”N 

 Josh Upham and Tommy 

Biddix 

 Stream side = left 

 Severity = 3 

 Correctability = 3 

 Accessibilty = 1 

 Erosion due to dam and 

inadequate buffer. 

BC0203 Erosion Site 

 5/10/2011 

 Josh Upham and Tommy Biddix 

 Groundwater seepage on both 

sides of the stream bank for 

200 ft.  Probably from around 

dam. 

BC0204 Seepage Zone 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/10/2011 

 86°20’34.45”W, 

35°52’24.836”N 

 Josh Upham and Tommy 

Biddix 

 Stream side = left 

 Length = 30 Ft 

 Severity = 5 

 Correctability = 2 

 Accessibilty = 3  

 

BC0205 Erosion Site 

 5/10/2011 

 86°20’37.557”W, 

35°52’25.734”N 

 Josh Upham and Tommy Biddix 

 Stream side = Left 

 Severity = 5 

 Correctability = 1 

 Accessibility = 1 

BC0206 Erosion Site 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/10/2011 

 86°20’39.968”W, 

35°52’26.867”N 

 Josh Upham and Tommy 

Biddix 

 Severity = 2 

 Correctability = 4 

 Accessibilty = 2 

 Boulders lining bank 

 

BC0207 Boulders 

 5/10/2011 

 86°20’43.024”W, 

35°52’26.247”N 

 Josh Upham and Tommy Biddix 

 Stream side = Left 

 Small block wall constructed 

on stream bank 

 

BC0208 Stream bank wall 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/10/2011 

 86°20’46.439”W, 

35°52’29.231”N 

 Josh Upham and Tommy 

Biddix 

 Stream side = Left 

 Length = 150 Ft 

 Severity = 3 

 Correctability = 2 

 Accessibilty = 1 

 Small residential area of 

inadequate buffer.  Tree 

plantings would help. 

 

BC0209 Inadequate Buffer 

 5/10/2011 

 86°20’46.285”W, 

35°52’33.255”N 

 Josh Upham and Tommy Biddix 

 Stream side = Right 

 Severity = 2 

 Correctability = 0 

 Accessibility = 1 

 Erosion due to inadequate 

buffer. 

 

BC0210 Erosion Site 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/10/2011 

 86°20’49.076”W, 

35°52’44.436”N 

 Josh Upham and Tommy 

Biddix 

 Severity = 5 

 Correctability = 1 

 Accessibility = 1 

 Debris blockage at bridge. 

 

BC02011 Debris Blockage 

 

 



';

';
';
#*

';';

';
';

';

")

!(

';
';

';

';

';
';

';

';

';

!(

!(

';
';

!(

';

';
';

';

';

bc0308

bc0305

bc0315

bc0314

bc0313
bc0312bc0311

bc0310

bc0309

bc0307
bc03006

bc0304bc0302

bc0301

bc0303

bc0211

CU
SH

IN
G 

AV
E

HW
Y 9

6 (
LA

SC
AS

SA
S H

WY
)

DEJARNETTE LN

EMORY LN

PATRIOT DR

PITTS LN

TE
LL

YM
AN

 AV
E

MARIAN LN

WALKING DR

OLD PITTS LN
OA

KV
IEW

 D
R

EX
ET

ER
 D

R

BRIAN CT

ABERDEEN CR

CO
NC

OR
D 

CT

SA
RA

TO
GA

 C
T

BRADWORTH DR

BU
SH

MA
N 

CT

Bushman Creek (BC03) VSA Points

Legend
") Erosion Site

'; Unusual Condition

!( Inadequate Buffer

#* Pipe Outfall



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/10/2011 

 86°20’52.85”W, 

35°52’46.817”N 

 Josh Upham and Tommy 

Biddix 

 Big Ditch enters Bushman 

Creek 

 

BC0301 Big Ditch 

 5/10/2011 

 86°20’51.58”W, 

35°52’51.347”N 

 Josh Upham and Tommy Biddix 

 Stream side = Left 

 Meander being silted in. 

 

BC0302 Meander 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/10/2011 

 86°20’45.531”W, 

35°52’50.209”N 

 Josh Upham and Tommy 

Biddix 

 Unmapped pipe outfall 

 

BC0303 Pipe Outfall 

 5/10/2011 

 86°20’45.0531”W, 

35°52’50.209”N 

 Josh Upham and Tommy Biddix 

 Stream side = Right 

 Same point as above.  Clear 

flow draining from lake on 

other side of Hwy 96. 

 

BC0304 Clear Flow 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/12/2011 

 86°20’40.434”W, 

35°53’5.092”N 

 Josh Upham and Tommy 

Biddix 

 Stream side = right 

 Length = 100 Ft 

 Severity = 5 

 Correctability = 1 

 Accessibility = 3 

 Tree planting should correct 

problem 

 

BC0305 Inadequate Buffer 

 5/12/2011 

 86°20’46.135”W, 

35°53’9.175”N 

 Josh Upham and Tommy Biddix 

 Old Bushman Creek Rd 

crossing or as indicated on 

historic maps, Bushnell Rd.  

Possible fish barrier. 

 

BC0306 Old Road 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/12/2011 

 86°20’47.303”W, 

35°53’8.822”N 

 Josh Upham and Tommy 

Biddix 

 Severity = 1 

 Correctability = 5 

 Accessibility = 3 

 Wire fence crossing stream 

and holding debris. 

 

BC0307 Fence 

 5/12/2011 

 86°20’46.809”W, 

35°53’21.376”N 

 Josh Upham and Tommy Biddix 

 Stream side = Left 

 Severity = 4 

 Correctability = 2 

 Accessibility = 3 

 

BC0308 Erosion Site 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/12/2011 

 86°20’49.444”W, 

35°53’23.254”N 

 Josh Upham and Tommy 

Biddix 

 Wire fence on stream side 

 

BC0309 Fence 

 5/12/2011 

 86°20’53.826”W, 

35°53’26.117”N 

 Josh Upham and Tommy Biddix 

 Stream side = Left 

 Severity = 2 

 Correctability = 4 

 Accessibility = 5 

 Old stone work along banks.  

Possibly historic. 

 

BC0310 Bank Altered 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/12/2011 

 86°20’55.264”W, 

35°53’27.24”N 

 Josh Upham and Tommy 

Biddix 

 Severity = 5 

 Correctability = 1 

 Accessibility = 3 

 Wire fence across stream.  

Could be easily removed. 

 

BC0311 Fence 

 5/12/2011 

 86°20’55.887”W, 

35°53’27.782”N 

 Josh Upham and Tommy Biddix 

 Stream side = Right 

 Relic stonewall on streambank. 

 

BC0312 Stone Wall 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/12/2011 

 86°20’58.019”W, 

35°53’29.253”N 

 Josh Upham and Tommy 

Biddix 

 Severity = 4 

 Correctability = 3 

 Accessibility = 1 

 Scouring of bank. 

 

BC0313 Bank Altered 

 5/12/2011 

 86°20’58.053”W, 

35°53’51.488”N 

 Josh Upham and Tommy Biddix 

 Stream side = Left 

 Possible off line wetland 

installed by resident. 

 

BC0314 Stone Wall 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/12/2011 

 86°20’55.203”W, 

35°53’35.509”N 

 Josh Upham and Tommy 

Biddix 

 Severity = 5 

 Correctability = 1 

 Accessibility = 1 

 Fence across stream collecting 

debris.  Not in use would be 

easy to remove. 

 

BC0315 Fence 
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 5/20/2011 

 86°20’53.2”W, 

35°53’45.815”N 

 Josh Upham and Tommy 

Biddix 

 Severity = 2 

 Correctability = 3 

 Accessibilty = 1 

 Woody debris with trash 

embedded. 

 

BC0401Debris Dam 

 5/10/2011 

 86°20’54.435”W, 

35°53’46.659”N 

 Josh Upham and Tommy Biddix 

 Stream side = Left 

 Small groundwater seep 

 

BC0402 Small Seep 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/20/2011 

 86°20’50.924”W, 

35°53’50.185”N 

 Josh Upham and Tommy 

Biddix 

 Stream side = Left 

 Length = 100 Ft 

 Severity = 4 

 Correctability = 1 

 Accessibility = 1 

 May be easement, native 

shrubs could be planted. 

 

BC0403 Inadequate Buffer 

 5/10/2011 

 86°20’53.08”W, 

35°54’0.566”N 

 Josh Upham and Tommy Biddix 

 Stream side = Left 

 Severity = 3 

 Correctablity = 3 

 Accessibility = 1 

 Possibly due inadequate buffer 

 

BC0404 Erosion Site 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 5/20/2011 

 86°20’54.879”W, 

35°54’1.763”N 

 Josh Upham and Tommy 

Biddix 

 Stream side = Left 

 Length = 100 Ft 

 Severity = 3 

 Correctability = 2 

 Accessibility = 1 

 Good location for native trees 

and shrubs. 

 

BC0405 Inadequate Buffer 
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 4/20/2011 

 86°22’2.996”W, 

35°52’19.685”N 

 Josh Upham and Bruce Ross 

 Severity = 4 

 Correctability = 4 

 Accessibilty = 2 

 Truck Loads = 10 

 Various trash types 

 

BB0501 Trash Dumping 

 4/20/2011 

 86°22’0.991”W, 

35°52’26.479”N 

 Josh Upham and Bruce Ross 

 Large accumulation of 

sediment. 

 

BB0503 Sediment Pool 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 4/20/2011 

 86°22’0.923”W, 

35°52’26.527”N 

 Josh Upham and Bruce Ross 

 Severity = 4 

 Correctability = 2 

 Accessibilty = 2 

 Truck Loads = 10 

 Embedded with trash/ good 

volunteer clean up. 

 

BB0504 Debris Dam 

 4/20/2011 

 86°22’0.852”W, 

35°52’27.079”N 

 Josh Upham and Bruce Ross 

 Linear wetland like area with 

bedrock joints. 

 

BB0505 Wetland like 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 4/20/2011 

 86°21’53.404”W, 

35°52’32.323”N 

 Josh Upham and Bruce Ross 

 Spring of moderate flow.  Will 

be investigated further. 

 

BB0506 Debris Dam 

 4/20/2011 

 86°21’52.364”W, 

35°52’34.204”N 

 Josh Upham and Bruce Ross 

 Small seep 

 

BB0507 Wetland like 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 4/20/2011 

 86°21’49.759”W, 

35°52’36.133”N 

 Josh Upham and Bruce Ross 

 Length = 1,000 Ft 

 Stream side = Both 

 Severity = 5 

 Correctability = 5 

 Accessibility = 5 

 Stream appears to be 

channelized 

 

BB0508 Channel Alteration 

 4/20/2011 

 86°21’48.76”W, 

35°52’37.702”N 

 Josh Upham and Bruce Ross 

 Stream side = Left 

 Length 100 Ft 

 Severity = 4 

 Correctability = 1 

 Accessibility = 1 

 Would benefit from tree 

planting 

 

BB0509 Inadequate Buffer 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 4/20/2011 

 86°21’46.336”W, 

35°52’40.573”N 

 Josh Upham and Bruce Ross 

 Small Seep 

 

BB0510 Small Seep 

 4/20/2011 

 86°21’48.385”W, 

35°52’41.623”N 

 Josh Upham and Bruce Ross 

 Stream side = Both 

 Length 100 Ft 

 Severity = 3 

 Correctability = 2 

 Accessibility = 1 

 Erosion occurring because of 

inadequate buffer. 

 

BB0511 Inadequate Buffer 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 4/20/2011 

 86°21’48.174”W, 

35°52’43.949”N 

 Josh Upham and Bruce Ross 

 Stream side = Right 

 Length = 100 Ft 

 Severity = 4 

 Correctability = 4 

 Accessibility = 2 

 

BB0512 Erosion Site 

 4/20/2011 

 86°21’47.418”W, 

35°52’50.473”N 

 Josh Upham and Bruce Ross 

 Wetland like area. 

 

BB0513 Possible Wetland 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 4/20/2011 

 86°21’47.398”W, 

35°52’52.614”N 

 Josh Upham and Bruce Ross 

 Stream side = Both 

 Length = 500 Ft 

 Severity = 4 

 Correctability = 1 

 Accessibility = 2 

 Tree planting would benefit 

this area. 

 

BB0514 Inadequate Buffer 

 4/20/2011 

 86°21’50.382”W, 

35°53’4.967”N 

 Josh Upham and Bruce Ross 

 Wetland like area with channel 

alteration. 

 

BB0515 Possible Wetland 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 4/22/2011 

 86°21’38.52”W, 

35°53’48.067”N 

 Josh Upham and Bruce Ross 

 Stream sinks in this location. 

 

BB0516 Inadequate Buffer 

 4/22/2011 

 86°21’26.188”W, 

35°53’50.937”N 

 Josh Upham and Bruce Ross 

 Stream side = Right 

 Length = 1500 Ft 

 Severity = 4 

 Correctability = 2 

 Accessibility = 4 

 Inadequate buffer causing 

erosion. 

 

BB0517 Inadequate Buffer 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 4/22/2011 

 86°21’28.053”W, 

35°53’55.052”N 

 Josh Upham and Bruce Ross 

 Severity = 1 

 Correctability =3 

 Accessibility = 2 

 Old fence crossing stream.  

Not in use and should be easy 

to remove. 

 

BB0518 Fence 

 4/22/2011 

 86°21’29.916”W, 

35°53’58.738”N 

 Josh Upham and Bruce Ross 

 Concrete slab crossing stream. 

 

BB0519 Inadequate Buffer 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 4/22/2011 

 86°21’35.636”W, 

35°54’3.614”N 

 Josh Upham and Bruce Ross 

 Major wet weather spring 

with heavy flow.  Should be 

investigated further. 

 

BB0521 Major Spring 

 4/22/2011 

 86°21’36.296”W, 

35°54’9.579”N 

 Josh Upham and Bruce Ross 

 Severity = 3 

 Correctability = 2 

 Accessibility = 1 

 Debris possibly from 2009 

Tornado. 

 

BB0522 Debris Blockage 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 4/22/2011 

 86°21’38.486”W, 

35°54’15.538”N 

 Josh Upham and Bruce Ross 

 Stream side = Both  

 Length = 1,150 Ft 

 Severity = 1 

 Correctability = 3 

 Accessibility = 2 

 Area could benefit from tree 

planting. 

 

BB0523 Inadequate Buffer 

 4/22/2011 

 86°21’39.138”W, 

35°54’19.829”N 

 Josh Upham and Bruce Ross 

 Possible sinking location. 

 

BB0524 Sinking Location 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 4/22/2011 

 86°21’18.856”W, 

35°54’38.604”N 

 Josh Upham and Bruce Ross 

 Stream side = Right 

 Severity = 3 

 Correctability = 3 

 Accessibility = 1 

 Area strong groundwater 

influence.  Bank has been 

altered causing erosion. 

 

BB0525 Erosion Site 
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 7/1/2011 

 86°22’43.379”W, 

35°56’29.449”N 

 Josh Upham and Bruce Ross 

 Stream side = Left 

 Length = 600 Ft 

 Severity = 3 

 Correctability = 4 

 Accessibility = 2 

 Head cut and erosion possibly 

due to headwall and outfall. 

 

EF0801 Erosion Site 

 7/1/2011 

 86°22’20.587”W, 

35°56’37.245”N 

 Josh Upham and Bruce Ross 

 Stream side = Left 

 Stream enters with good flow, 

headwater near Siegel Park. 

 

EF0802 Stream Enters 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 7/1/2011 

 86°23’2.961”W, 

35°56’33.612”N 

 Josh Upham and Bruce Ross 

 Stream side = Left 

 Moderate spring enters. 

 

EF0803 Erosion Site 

 7/1/2011 

 86°23’8.85”W, 

35°56’42.238”N 

 Josh Upham and Bruce Ross 

 Stream side = Left 

 Severity = 3 

 Correctability = 3 

 Accessibility = 4 

 Erosion persists slightly down 

left bank. 

 

EF0804 Erosion Site 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 7/1/2011 

 86°23’29.454”W, 

35°56’47.297”N 

 Josh Upham and Bruce Ross 

 Stream side = Left 

 Severity = 3 

 Correctability = 3 

 Accessibility = 5 

 

EF0805 Erosion Site 

 7/1/2011 

 86°23’8.85”W, 

35°56’42.238”N 

 Josh Upham and Bruce Ross 

 Stream side = Left 

 Severity = 3 

 Correctability = 3 

 Accessibility = 5 

 

EF0806 Erosion Site 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 7/1/2011 

 86°23’18.931”W, 

35°76’30.359”N 

 Josh Upham and Bruce Ross 

 Stream side = Left 

 Severity = 3 

 Correctability = 3 

 Accessibility = 5 

 Erosion around wet weather 

conveyance at Coleman farm. 

 

EF0807 Erosion Site 

 

 



!(

!(

")

")

';

';

';

';

';

';

';

';';

';
';';
';
';
';

';

!(

!(")

';';

")

")

")

';';

';';

';

';

';

")

")

")

")

';

';

")

")

ef0908

ef0906

ef0904

ef0903
ef0902

ef0909

ef0907

ef0905

ef0901

ef0804

ef0801
ef0803ef0802

bb0524

bb0522

bb0525

COMPTON RD

JEFFERSON PK (HWY 266)

ME
MO

RI
AL

 BL
VD

LE
BA

NO
N 

HW
Y (

US
 23

1)

AN
TIE

TA
M 

LN

SA
NF

OR
D 

DR

BE
TT

Y F
OR

D 
RD

ES
QU

IR
E 

DR

SA
M 

JA
RE

D 
DR

LA
NE

 R
D

AP
RI

L L
N

ME
AD

OW
HI

LL
 D

R

EM
OR

Y L
N

MA
DI

SO
N A

VE

AN
TL

ER
 D

R

RIVER RD

LANDFILL RD

DR
AK

E R
D

ROYAL GARDEN DR

PE
NN

Y L
N

APPOMATTOX DR

VETERANS CR

WADE SPRINGS RD

AR
NO

LD
 D

R

CHERRY LN

RI
VE

RW
AL

K D
R

BRENTMEADE DR

FAIRFAX DR

W JEFFERSON PK (HWY 266)

PARK RD

BE
LIN

DA
 D

R

LAKE RD

MANDY LN

MO
RR

IS 
DR

STONE MILL CR

WE
ST

BR
OO

K D
R

BEDROCK DR

WAYWARD TRDO
MINI

C C
R

RA
VE

NE
L C

T
GR

EE
NW

AY
 D

R
BE

LL
E C

HA
SE

 D
R

JERICO RD

East Fork Stones River (EF09) 
VSA Points

Legend
") Erosion Site

'; Unusual Condition

!( Inadequate Buffer

#* Pipe Outfall



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 7/6/2011 

 86°20’2.033”W, 

35°55’10.173”N 

 Josh Upham and Bruce Ross 

 Stream side = Left 

 Severity = 3 

 Correctability =4 

 Accessibility = 2 

 Erosion continuous down lef 

bank. 

 

EF0901 Erosion Site 

 7/6/2011 

 86°20’36.466”W, 

35°55’4.172”N 

 Josh Upham and Bruce Ross 

 Stream side = Left 

 Severity = 3 

 Correctability = 3 

 Accessibility = 3 

 Trees falling due to erosion. 

 

EF0902 Erosion Site 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 7/6/2011 

 86°20’44.25”W, 

35°55’4.428”N 

 Josh Upham and Bruce Ross 

 Severity = 3 

 Correctability = 3 

 Accessibility = 5 

 Debris blockage on Bushman 

Creek.  

 

EF0903 Debris Blockage 

 7/6/2011 

 86°20’50.562”W, 

35°55’39.614”N 

 Josh Upham and Bruce Ross 

 Stream side = Right 

 Stream enters from spring. 

 

EF0904 Stream Enters 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 7/6/2011 

 86°20’21.883”W, 

35°55’36.509”N 

 Josh Upham and Bruce Ross 

 Stream side = Left 

 Severity = 5 

 Correctability = 1 

 Accessibility = 2 

 Erosion site due to cattle in 

stream. 

 

EF0905 Erosion Site 

 7/6/2011 

 86°21’33.038”W, 

35°55’28.087”N 

 Josh Upham and Bruce Ross 

 Stream side = Right 

 Small cave or tunnel. 

 

EF0906 Cave/ Tunnel 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 7/6/2011 

 86°22’33.379”W, 

35°55’43.784”N 

 Josh Upham and Bruce Ross 

 Stream side = Left 

 Severity = 5 

 Correctability = 1 

 Accessibility = 5 

 Erosion due to minor 

inadequate buffer. 

 

EF0907 Erosion Site 

 7/6/2011 

 86°22’40.349”W, 

35°56’12.725”N 

 Josh Upham and Bruce Ross 

 Stream side = Left 

 Old structure 

 

EF0908 Old Structure 

 

 



 

 

 

 

 

 

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 7/6/2011 

 86°22’26.309”W, 

35°56’29.048”N 

 Josh Upham and Bruce Ross 

 Stream side = Right 

 Severity = 5 

 Correctability = 4 

 Accessibility = 1 

 

 

EF0909 Erosion Site 

 



MWSD – East Fork Stones River VSA and Watershed Characterization 

 

VI. East Fork Stones River E-coli Spring Sampling 

Murfreesboro sits on top of a karst geology where sinkholes often receive surface run-

off during storm events.  This water sometimes discharges into a stream as a spring a long 

distance from the receiving sinkhole .  As 

mentioned before, dye tracing can help 

map these underground waterways.  Once 

dye tracing is complete a recharge basin 

can be delineated from a spring.  This is the 

area of land that drains through the 

subsurface to the spring.  MWSD samples 

all major springs frequently for e-coli in 

order to keep a baseline of water quality.  

When a high reading is found in a spring 

the recharge basin can be analyzed for 

possible pollutant sources.  Only two of the 

major springs in the East Fork Stones River 

watershed were sampled for this report due to private property and accessibility issues.   

Ayers Spring 

Ayers spring, which flows into Bear Branch, was sampled and was found to have a high 

e-coli concentration.  Ayers Spring was monitored in spring 2011 for dye but never tested 

positive.  Dye was detected at nearby Lufkin Spring and VA Spring.  This means that the dye got 

trapped in a pool and diluted, the dye was missed, or Ayers Spring has a narrow but large 

recharge basin as evident by its flow.  Due to its close proximity to the City’s water intake and 

impairments to Bear Branch, this spring will be studied in the future. 

 

Bushman Spring 

 Bushman Spring forms the tributary to EFSR Bushman Creek and was also known as 

Bushnell Creek as found on old maps.  Past dye traces by Aley, Crawford, Ogden indicate that 

Bushman Creek has an extremely large recharge basin.  Dye has been detected from as far away 

as Bradyville Pike.  Bushman Spring was also sampled for e-coli and tested low. 

 

Ayers Spring 1, 424 MPN 

Bushman Spring 20 MPN 

Bushman Spring 



MWSD – East Fork Stones River VSA and Watershed Characterization 

 

 

 

Ayers Spring 

Bushman Spring 

Red = Dye Injected, Blue = Dye Detected 



Miscellaneous Photographs 

  

 

  

 

  

 

K. Carr 

K. Carr 




























































































	EFSR_VSA_Cover
	EFSR_VSA_Into
	EFSR_VSA_Dye_Tracing
	EFSR_Dye_Tracing_Map
	EFSR_VSA_II_Probe
	EFSR_VSA_Conductivity_Map
	EFSR_VSA_Ph_Map
	EFSR_VSA_Temperature
	EFSR_VSA_III_Inadequate_Buffer_Study
	EFSR_Inadequate_Buffer_maps
	EFSR_VSA_IV_Macro
	EFSR_VSA_V._VSA_data
	East Fork Stones River_priority scores
	EFsR_VSA_points_map
	EFSR_VSA._BD01_VSA_Pointspdf
	bd0101-02
	bd0103-04
	bd0105-06
	EFSR_VSA_BC02_VSA_Points
	bd0107
	bc0201-02
	bc0203-04
	bc0205-06
	bc0207-08
	bc0209-10
	bc0211
	EFSR_VSA_BC03_VSA_Points
	bc0301-02
	bc0303-04
	bc0305-06
	bc0307-08
	bc0309-10
	bc0311-12
	bc0313-14
	bc0315
	EFSR_VSA_BC04_VSA_Points
	bc0401-02
	bc0403-04
	bc0405
	EFSR_VSA_BB05_1_VSA_Points
	bb0501-03
	bb0504-05
	bb0506-07
	bb0508-09
	bb05010-11
	bb05012-13
	bb05014-15
	bb05016-17
	bb05018-19
	bb0521-22
	bb0523-24
	bb0525
	EFSR_VSA_EF08_VSA_POINTS
	ef0801-02
	ef0803-04
	ef0805-06
	ef0807
	EFSR_VSA_EF09_VSA_Points
	ef0901-02
	ef0903-04
	ef0905-06
	ef0907-08
	ef0909
	EFSR_VSA_VI_E-coli
	Miscellaneous Photographs
	EFSR_Macro_sheets
	bc0201a_1
	bc0201a_2
	bc0201b
	bc0202a_1
	bc0202a_2
	bc0202b
	bc0301a1
	bc0301a2
	bc0301b
	bc0302a1
	bc0302a2
	bc0302b
	bc0303a1
	bc0303a2
	bc0303b
	bc0304a1
	bc0304a2
	bc0304b
	bc0401a1
	bc0401a2
	bc0401b
	bc0402a1
	bc0402a2
	bc0402b
	bb0501a1
	bb0501a2
	bb0501b
	bb0502a1
	bb0502a2
	bb0502b
	bb0503a1
	bb0503a2
	bb0504a1
	bb0504a2
	bb0504b
	bb0505b
	EF0801a1
	EF0801a2
	EF0801b
	EF0802a1
	EF0802a2
	EF0802b
	EF0803a1
	EF0803a2
	EF0803b


