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Executive Summary
The City of Clarksville Street Department performed the visual stream assessment (VSA) and dry
weather screening monitoring for the City’s jurisdiction area. The National Pollutant Discharge
Elimination System (NPDES) permit requires the City to assess the streams that are listed as unavailable
parameters (formally known as impaired) and dry weather screening to determine if there are any illicit
discharges from outfalls in the streams.
VSA methodologies were followed according to the State of Maryland Department of Natural Resources
survey protocols. Eight streams were surveyed for VSA and dry weather screening to get a better
understanding of the streams and to fulfill requirements of the NPDES permit. Water quality
measurements and VSA and dry weather outfall screening were conducted throughout each stream.
VSA and dry weather outfall screening during July and August 2021.
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Introduction
The City of Clarksville Street Department Stormwater Division conducted a Visual Stream
Assessment (VSA) and Dry Weather Screening of the 303d listed streams within the City limits. Stream
monitoring took place during July and August of 2021. The Red River and Upper Cumberland watershed
extend into the City of Clarksville jurisdictional area. However, only the Red River watershed contains
303d listed streams within the City boundary. Approximately 48 river miles were surveyed for the VSA
and Dry Weather Screening. The VSA followed the State of Maryland Department of Natural Resources
survey protocols. VSA observation locations were collected with a Spectra Geospatial SP20 handheld
GNSS receiver with submeter accuracy. The Spectra SP20 also had capabilities for electronic data
capture and photographs. Electronic records were captured at each location and uploaded to a master
database for review and storage. Water parameters were collected along the surveyed waterways to
characterize changes in water chemistry or any potential adverse impacts to water quality. Parameters
were collected utilizing a YSI handheld meter was used to capture temperature, conductivity, pH, and
dissolved oxygen. The purpose of this report is to provide the non-analytical findings of the VSA and Dry
Weather Screening for the Red River, Seven Springs, Spring Creek, Little West Fork, West Fork Red River,
and Dunbar Cave Creek in accordance with the City’s MS4 NPDES Permit. Analytical results were
conducted previously and can be found on the Street Departments website under the Stormwater
section.
Figure 1
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Watershed Description
The City of Clarksville contains the Red River Watershed and Upper Cumberland River. The Red River
Watershed is 1,453 square miles in area and the Red River is 98 miles long with 13.59 miles of the Red
River in the city limits. The Red River Watershed streams and rivers have been heavily influenced by
human activities like development and agricultural practices. Due to the impacts from anthropogenic
activities VSA and IDDE Dry Weather Screening help provide an assessment on the status of water
quality in the waterways. The City can utilize this information to improve the conditions of the
watershed within its boundaries where there are adverse impacts.

Summary VSA - Spring Creek TN05130206039_0150
Section 0150 of Spring Creek is 2.25 miles long and the majority of this section is a wet weather
conveyance. There are two areas that contained water in this section of Spring Creek. The first area
conveying water is north of Sly Fox Dr. and the other is the southernmost part of this section. The
branch between Fire Break Drive and Isaac Drive is an improved section for stormwater detention and
overflow. 40% of the creek is conveying water with a grave bottom. The two most observed impacts in
this section were fish blockages and inadequate buffer. The buffer encroachments are mostly due
mowing and the placement of structures in the buffer. However, most of the buffer is still intact for the
majority of the creek. The readings from the YSI showed no out of the ordinary conditions and there
were not any outfall inputs during dry weather.
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Figure 2
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Figure 3
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Figure 4
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Figure 5
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Figure 6
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Figure 7
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Summary VSA - Spring Creek TN05130206039_0100 Miles 8.79
This segment of Spring Creek is 8.79 miles long and contained less fish blockages and inadequate
buffers. The creek bottom is mostly made of gravel. The majority of the creek’s buffer is intact. The two
branches of this segment are wet weather conveyances and were dry at the time of assessment. The
first branch is located off of Nicole rd. The second branch is located off Cider dr. and between Winesap
rd. & Lancelot ln. both are dry gravel bottoms. Inadequate buffers were due to mowing and the
placement of structures in the buffer. The readings from the YSI were not out of ordinary. No outfalls
were observed as having inputs during dry weather screening.
Figure 8
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Figure 9

Figure 10
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Figure 11

Figure 12
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Summary VSA – Little West Fork TN05130206034_1000
The Little West Fork Segment is 9.91 miles long. The upper section had a rocky bottom and higher flow
regime. Flow rate slowed on the lower sections and had a higher silt content on bottom. There is an old
mill and dam located off the east side of route 41A. One section of the creek is known to go dry due to
karst geology during low flow periods but this phenomenon was not observed during assessment. The
main observations noted were inadequate buffers due to encroachment from mowing and placement of
structures in the buffer but most of the buffer was intact for the Little West Fork. The dam is a
significant fish blockage that does not have a fish ladder due to its age. The readings from the YSI were
not out of ordinary. No outfalls were observed as having inputs during dry weather screening.
Figure 13
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Figure 14

Figure 15

15 | P a g e

Figure 16

Summary VSA – West Fork Red River TN05130206039_1000
The West Fork Red River is 9.11 miles and has most of its buffer intact and there were no fish blockages.
Inadequate buffer observations were due to home owners mowing and the placement of structures in
the buffer. The river had a low flow and river bottom that was visible was gravel. The branch that is east
of Peachers Mill rd. and in-between Pollard rd. and East St. was not a wet weather conveyance. All
outfalls upstream of the branch off of Peachers Mill rd., Leigh Ann dr. and Beth dr. were checked and no
sign of discharges were found. It is believed that inputs were from natural springs. The YSI readings were
not out of ordinary. No outfalls were observed as having inputs during dry weather screening.
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Figure 17
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Figure 18
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Figure 19
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Figure 20

Summary VSA – Red River TN05130206002_2000
The Red River is 11.32 miles long and the buffer was intact and had no fish blockages. There was
significant tree debris in the river most likely from big storms washing them down the river. The majority
of the river was slow moving and deep enough for a boat to navigate. The river gets shallow on the
eastern most point of the river in the City and was more of a moderate flow in this area. The readings
from the YSI were not out of ordinary. No outfalls were observed as having inputs during dry weather
screening.
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Figure 21

Figure 22
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Figure 23

Figure 24
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Summary VSA – Red River TN05130206002_1000
This section of the Red River is 2.27 miles long and is in a highly developed area. Due to the developed
nature, this area had more outfalls than other streams. There is a rock quarry, parks/walking trails, and
commercial/industrial sites along this section of the Red River. The river had floating tree debris like in
the other section most likely due to big storms flooding the river. The river was slow moving and deep in
this area. One area was observed to have industrial site runoff. The Tennessee Department of
Environmental Control (TDEC) was notified about this issue. There were no out of ordinary readings
from the YSI in this area or in the rest of this section of the Red River.

Figure 25
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Figure 26

Figure 27
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Figure 28
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Summary VSA – Seven Springs TN05130206002_0700
Seven Springs is 1.13 miles long. There are fish blockages and low flow at the time of the survey. The
spring’s bed is made up of a gravel bottom. The southmost portion between Hampshire dr. and Keith dr.
is a wet weather conveyance. Also, this area had been channelized when the subdivision was built in the
1960’s. There is a dry streambed point along the TVA powerline section where the tree cover was gone.
No out of ordinary readings were observed on the YSI. No outfalls were observed as having inputs
during dry weather screening.
Figure 29
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Figure 30

Figure 31
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Figure 32
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Summary VSA – Dunbar Cave Creek TN05130206002_0100
Dunbar Cave Creek is 2.83 miles long. The bed was dry gravel above Dunbar Cave rd. and considered a
wet weather conveyance. The top most point of Dunbar Cave Creek has been channelized around the
road crossing until it gets back into the tree line. Most of this section had adequate buffers until it enters
the golf course. There was a narrow buffer along most of the creek bed until the bed ends and turns into
the course. The golf course has a stormwater pond with an overflow and this was the only spot of this
section that had water in it at the time of the survey. The golf course had two cart crossings. Water
conveyance pick-ups after the spillway of Swan Lake which is on the corner of the state park and the golf
course. The Creek had been channelized at the road crossing for the golf course and the spill way next to
Dunbar Cave rd. This area of the creek bottom is a gravel bed. The southern side of Dunbar Cave rd. was
a wooded of floodplain. From this point on there were adequate buffers, but some structures were
present. There were several debris dams in this section most likely due to flood prone nature of the area
and has signs of beavers. The creek bottom in the lower portion was a mixture of gravel and silt.
Readings from the YSI were within acceptable parameters and consistent throughout. No inputs were
noted during dry weather conditions.
Figure 33
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Figure 34

Figure 35
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Figure 36
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Figure 37
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Figure 38
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Figure 39
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Summary
The Street Department performed the VSA and dry weather screening for the jurisdiction area of the
City, under the National Pollutant Discharge Elimination System (NPDES) permit requirements. There
was one input on the Red River for runoff out of all the streams that were observed. Two out of eight
streams had no fish blockages which was West Fork Red River and Red River. The Little West Fork only
had one fish blockage and it was the old mill dam off of Fort Campbell Blvd. The most common
observations for the assessment were inadequate buffers due to mowing and the placement of
structures in the buffer and fish blockages. The water quality readings along the stream segments did
not show any strong deviation from upstream or downstream measurements that would indicate
discharges affecting water quality. The average water quality readings are shown in Table 1. These
readings will be utilized in the future to assist in determining any changes to the stream segments.
Table 1. Mean of water quality parameters for each stream.
Stream Name
Dunbar Cave Creek
Little West Fork
Red River
Seven Springs Creek
Spring Creek
West Fork Red River

(n)

Conductivity
µS/cm

pH

DO
(mg/L)

Temperature
(°C)

8
7
12
3
14
3

407.34
303.40
377.98
456.73
399.37
342.47

7.61
7.73
7.94
7.94
7.88
7.68

8.08
7.78
7.08
8.88
8.13
7.30

21.40
20.83
24.45
17.97
21.36
22.27

Overall the waterways at the time of the survey appeared to provide adequate habitat with the
exception of the fish blockages. With the data collected we will be able to focus on the areas where
issues were found. Public outreach and education in these areas can be targeted based off the data that
was documented in the assessment. The assessment provided information to allow the program to
expand and adapt to the rapidly changing environment.
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