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INTRODUCTION

As part of the mission of academic excellence through research and community
engagement, the WKU Department of Public Health, Environmental and Occupational
Health Science Program assisted the City of Goodlettsville, Tennessee in a project to conduct
bioassessments on streams within its Small Municipal Separate Storm Sewer Systems
(MS4s) jurisdiction. Specifically, the bioassessments focused on those stream segments
listed for “siltation and/or habitat alteration” (TDEC, 2010). This project was conducted in
compliance with standards for analytical monitoring set forth by of the Tennessee

Department of Environment and Conservation (TDEC) for Small MS4s (TDEC, 2010).

The purpose of the study was to assess the health of the watersheds within the City
of Goodlettsville’s MS4, in particular Mansker Creek, Madison Creek, and Lumsley Fork.
Madison Creek was included in the study as it was listed in the 2012 303(d) List for “loss of
biological integrity due to siltation” with “Land Development” indicated as the source
(TDEC, 2012). This bioassessment study had the following objectives that met the
requirements of the City’s general permit (TDEC, 2010). Objectives of the study included the

following:

* Completion of biological monitoring at stream sites within the City of
Goodlettsville’s MS4.

o Conduct biological monitoring, bioassessments, at three stream
sites within the City of Goodlettsville’s MS4 by Semi-Quantitative
Single Habitat (SQSH) Method for macroinvertebrates (TDEC,
2011).

o In situ Water quality monitoring at all biological sampling sites for
each sample collected.

o Evaluation of habitat at each monitoring site (TDEC, 2011) as part
of the visual watershed assessment protocol.

* Preparation of a report of the information collected and results.
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METHODS

Methods for the bioassessment and associated measurements were conducted in
agreement with TDEC methods (TDEC, 2011) (TDEC, 2011). Biological monitoring included
macroinvertebrate semi-quantitative sampling, water quality measurements, and habitat

assessment.

Biological Monitoring and Habitat Assessment

Specified requirements for biological sampling are to be performed in stream
segments where a loss of biological integrity was identified and the MS4 has been
determined to be the source of siltation and/or habitat alteration (TDEC, 2012). In these
stream segments, as specified in the general NPDES permit, the Semi-Quantitative Single
Habitat (SQSH) Method was performed to conduct biological stream sampling (TDEC,
2011). Specifically, Semi-Quantitative Riffle Kick (SQKICK) samples were collected
according to Protocol G in Streams listed as having a loss of biological integrity and
impaired for siltation and/or habitat alteration in the City of Goodlettsville’s MS4 (TDEC,
2012). The streams sampled included a site on Mansker Creek, at Northcreek Park, Madison
Creek upstream from Caldwell Drive, Lumsley Fork near the confluence with Mansker
Creek, and Slaters Creek near the confluence with Mansker Creek (Figure 1). Madison
Creek was included in the study as it is within the City’s MS4 jurisdiction. However, the City

of Goodlettsville’s MS4 was not listed as the source of impairment (TDEC, 2012).

.
7 Slaters Croek A €
Lumsley Fork @ Old Springfield Phke b

Madison Creek (TDEC Mad US)

Figure 1. Location of bioassessment sites in the City of Goodlettsville MS4 jurisdiction.
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Bioassessment samples were collected in August of 2016. A series of two SQKICK
samples were collected at the sampling locations shown in Figure 1. Collection of two
samples was performed at each site to ensure that the required 160-240 organisms would
be achieved after sorting. SQKICK samples were taken in appropriate riffle habitats located
in each sampling reach, according to the TDEC methodology (TDEC, 2011). A kick net was
used for sample collection. At each location two semi-quantitative samples for
macroinvertebrates were collected with the SQKICK method (TDEC, 2011). A habitat
assessment was done at each location to quantify the physical condition of each stream

reach. Habitat assessments were recorded on the appropriate forms (TDEC, 2011).

Water Quality

Water quality measurements were collected at each sample site to include dissolved
oxygen (mg/L), pH (s.u.), specific conductance (ps/cm), temperature (°C), and turbidity
(NTU), as per standard TDEC protocols (2011). A YSI multi-probe water quality probe and
interface was used to measure water quality. Measurements taken were recorded in a
bound field notebook. The meter was calibrated at the beginning and end of the sampling

day pursuant to standard methods (TDEC, DWPC, 2011).

Subsampling of Macroinvertebrate Samples

Sorting required that samples were cleaned of major debris and macroinvertebrates
were removed from the sample. The general procedure was to reduce semi-quantitative
samples to 160 - 240 organisms and produce a subsample. To begin, each sample was
placed in a 500-micron sieve and rinsed. Once a sample was cleaned, it was moved to a
gridded subsampler for collection of the required organisms. Each grid within the

subsampler was numbered.

Grids for sampling were determined by selecting four grids randomly. All material
and organisms were removed from each randomly selected grid in sequential order until a
subsample of 160-240 organisms was achieved. The subsample was then sorted to remove
organisms. If a subsample was determined to have more than the 240 organisms quota,

then the sample was again subsampled until the 160-240 organisms quota was achieved.

Material from each subsample was then repeatedly transferred to a petri dish to

sort organisms from the subsample. Macroinvertebrates were removed using a dissecting
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microscope. Organisms sorted from the subsamples were preserved and stored in vials for

later taxonomic identifications.

Macroinvertebrate Taxonomy

Macroinvertebrate identifications followed taxonomic procedures specified in the
TDEC (2011) procedure and was completed to the genus level, with the exceptions for
family identification specified in the method and with Baetidae and Chironomidae.
Organisms were identified following the appropriate keys. Macroinvertebrates were
identified to the appropriate taxonomic level, genus or family, and all organisms of a genus
(family) were placed in a specific vial. A label indicating the sample ID, date, and organism
was placed in each vial. All data for taxonomic identifications were recorded on a bench

sheet and stored in a database.

Following taxonomic identifications, macrovertebrate data analysis was completed
for each sampling site based on biometrics calculated from the raw benthic data (TDEC,
2011). Metrics followed those specified by TDEC (2011). All data were then reduced to
produce a Tennessee Macroinvertebrate Index (TMI) score. In this way, results were used
to compare to the standard of 32 for meeting the biocriteria requirement. Also, data

reduction allows that the sites can be evaluated.
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RESULTS

Results of the study are presented in this section and in the appendices to the
report. Analysis of taxonomic identifications resulted in determination of TMI scores to

compare to biocritera for Ecoregion 71h.

Water Quality and Habitat Assessments

Habitat Assessment data are presented in Appendix 1 and Water Quality and Field
notes in Appendix 2. Scores for habitat assessments were compiled from the visual stream
assessment. These data represent information for the entire study reaches. Habitat
assessments were conducted within the 100-m study reaches as well as throughout the
stream corridor. Compiled data provide a more detailed representation of the habitat
throughout the stream segments in the City of Goodlettsville’s jurisdiction and all

assessments followed TDEC (2011a).

Macroinvertebrate Sorting and Taxonomic Identifications

Results of macroinvertebrate sorting are shown in Appendix 3. These are the raw
sorting data. Accordingly, four random cells for picking material and organisms were
selected for each sample and additional were selected randomly, if needed. However, the
required numbers of organisms, 160 to 200, was typically attained after picking four

randomly selected cells. This was the case with the exception of the Lumsley Fork sample.

Sorting followed prescribed methods. It can be noted that sorting produced a
greater total number of organisms than was documented on the Taxonomic Bench Sheets.
However, these differences were due to the counting of immature stage organisms during

sorting that could not be identified to genus level and were therefore excluded.

Biometrics and TMI

Biometrics were calculated according to TDEC methods (TDEC, 2011). Results of
these calculations are shown in Table 1. Taxa Richness values ranged from 10 to 12 and
EPT Richness was 4, 3, 6, and 6, for Lumsley Fork at Old Springfield Pike, Madison Creek
upstream from Caldwell Drive, Mansker Creek at Northcreek Park, and Slaters Creek at the
confluence with Mansker Creek. These values showed slight variation between sites and

were some of the lowest metric scores for the sites. Metric values for % Clinger showed low
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Table 1. Biometrics for SQKICK Sites in the City of Goodlettsville's Stormwater Jurisdiction.

Metric
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scores for Mansker Creek at Northcreek Park. Also, all sites showed low scores for Taxa

Richness and EPT Richness, with Slaters Creek having a low value for %EPT. All other

metrics calculated were within an acceptable range, as shown by the TMI ranks of

4 or greater.

Scores for biometrics were used to calculate the TMI score for each site. The target

TMI score for each site in Ecoregion 71h is 32. The TMI scores calculated for the sites

were 32, 22, 28, and 24 for the monitoring sites. These scores reflect the lower ranks for

Taxa Richness, EPT Richness, and % Clingers, with % EPT having a low score of 2 for

Slaters Creek. TMI scores for all sites sampled were below the Target TMI of 32, with

exception to Lumsley Fork.
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DISCUSSION

The primary points of discussion are the results for the biometric and TMI scores.
Biometric values were below acceptable for Taxa Richness and EPT Richness for Sites
all sites. Data for Mansker Creek at Northcreek Park and Madison Creek suggest there is
still impairment for macroinvertebrate biodiversity due to siltation and habitat alteration.
These stream segments have been listed as impaired for macroinvertebrate biodiversity
due to siltation and habitat alteration. According to the 2012 303(d) list for Tennessee, a
source of impairment is discharges from the City of Goodlettsville’s MS4 (TDEC, 2012).

Scores for TMI reflect the lower values observed for Taxa Richness, EPT
Richness, and % Clingers (Table 1), as well as %EPT for Slaters Creek. An
influencing factor in all metrics calculated as a percentage or relative value was the fact
that a significant proportion of samples had tolerant species. Madison Creek followed by
Slaters Creek had the lowest TMI scores. Madison Creek scored a 0 for EPT richness,
with only three genera of EPT found in the sample. Another factor that may have

impacted Taxa Richness was the identification of Chironomidae only to family level.

Another sensitive metric in the bioassessment evaluation, as shown in Table
1, was % Clingers (Barbour, Gerritsen, Snyder, & Stribling, 1999). Scores for %
Clingers ranked lower with exception to Lumsley Fork. All sites were compared to the
TDEC scores from a reference site for Ecoregion 71h found in the TDEC methodology.
This metric reflects environmental adaptations of macroinvertebrates, specifically
indicating a presence of species that construct shelters (Barbour, Gerritsen, Snyder, &
Stribling, 1999). Decreased values of this habitat metric indicate that a perturbation had
impacted stream habitat. It is expected that this metric will be reduced when the habitat
may not be adequate to support clinger taxa. Thus, there was a greater level of sediment
and siltation in Mansker Creek and Madison Creek. Habitat scores were not indicative of
the results of the bioassessment study. More information should be reviewed to
determine sensitive habitat parameters. Future bioassessments in the Mansker Creek
and Madison Creek watersheds should evaluate this relationship more closely to
assess if other habitat metrics are sensitive throughout the watershed in conjunction

with bioassessment results.
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TMI scores for Mansker Creek and Madison Creek indicated that there exist
habitat perturbations upstream, TMI values of 22, 28, and 24, as compared to
Lumsley Fork, with a score of 32. A potential impact in the upstream areas of Mansker
Creek, within the City of Goodlettsville jurisdiction, may be the influence of I-65 on
stream water quality, and thus macroinvertebrate biodiversity. Additionally, another
303(d) listed stream, Slaters Creek, discharges into Mansker Creek and may influence the
site at Northcreek Park. The influence of the City of Goodlettsville’s MS4 should be
more closely evaluated to determine segments that may contribute sediment. Likewise,
the influence of I-65 should be investigated. Future biological monitoring should focus
on Mansker Creek and the habitat changes both upstream and downstream from I-

65 and Slaters Creek.

TMI scores did not meet target scores for Ecoregion 71h, with the exception of
Lumsley Fork. TMI scores for sites sampled were 32, 22, 28, and 24 for Lumsley Fork,
Madison Creek, Mansker Creek, and Slaters, respectively. An interesting finding was
that TMI scores did not coincide with habitat scores. In fact, just the opposite was the
case. The greatest TMI score, 32, was for Lumsley Fork, which had a mean habitat score
of 95. Further research is needed to distinguish the metrics that are sensitive in this
watershed and should be used to direct mitigation strategies. These sampling results
show that research is needed to address if habitat scores and selected
macroinvertebrate metrics provide a better indication of habitat perturbations, and
the influence of discharges from Small MS4s, in the watersheds within the City’s

jurisdiction.
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CONCLUSION

In summary, four of the calculated biometrics proved to be the most sensitive
for indicating habitat perturbations to macroinvertebrates collected in this study via
the SQKICK method (TDEC, 2011). Specifically, Taxa Richness, EPT Richness,
%Clingers, and %EPT were metrics that provided sensitivity for distinguishing impacts
to macroinvertebrate assemblages within the study area. As a result of these metrics, TMI
scores for sites sampled within the City’s MS4 jurisdiction did not meet the biocriteria
target score of 32 for Ecoregion 71h, with exception of Lumsley Fork. Specific TMI
scores were 32, 22, 28, and 24 for the monitoring sites. Thus, the influence of the City
of Goodlettsville’s MS4 needs to be assessed in greater detail to determine stream

segments that may increase perturbations on the system.

This study indicated that research is needed within the watersheds of the
City of Goodlettsville’s MS4 jurisdiction to further appraise habitat and biological
diversity. Research will further document impacts to water quality and biological
diversity, assess sources of stressors, and evaluate metrics sensitive to determining and
ranking steam segments for mitigation. Specifically, research is needed to address the

following:

* To evaluate habitat scores and macroinvertebrate metrics that
corresponds to these scores to assess the best indication of habitat
perturbations, and the influence of discharges from Small MS4s, in the
watersheds within the City’s jurisdiction.

* To determine the influence of I-65 and Slaters Creek on habitat
changes and biological diversity in Mansker Creek within the City of
Goodlettsville’s MS4 jurisdiction.

* To assess the spatial habitat conditions in stream reaches within the
MS4 jurisdiction and assess the variability of biological diversity within
individual stream reaches.

* To document water quality conditions that may cause temporal and

spatial impacts to biological diversity.
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APPENDIX 1

Habitat Assessment Data for Lumsley Fork, Madison Creek, and Mansker Creek in

the City of Goodlettsville’s Jurisdiction
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Compiled Habitat Scores for Lumsley Fork
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Compiled Habitat Scores for Madison Creek
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Compiled Habitat Scores for Mansker Creek
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Compiled Habitat Scores for Slaters Creek

EPA Combined Habitat Data
[Ecoregion: Habitat Assessed BY:[Matthew W. Shirley (MWS) *Larger numbers indicate better stream health with a maximum score of 200 | [ I
| Group: wku [ Umar | | |
Streams Slaters Creek [ [ [ |
1. Epifaunal 2. Channel 3. Pool 5. Channel Flow |6. Channel 7. Channel 8. Bank Stability 9. Vegetative Protective 10. Riparian Vegetative Zone |
Parameter Substrate i ity Status. Alteration Sinuosity Width
[site 1D Assessed Left Bank |5| ht Bank | Left Bank |£ighl Bank__|Left Bank __|Right Bank
Slaters0001__|MWS 10 9 7 6 7 14 6 7 8 9 7 10 7 107
UKY 10 8 10 5 5 12 10 S |X 10 |9 10 6 108
Mean 10.0000 85000 85000 5.5000 6.0000 13.0000 8.0000 6.0000 [8.0000 9.5000 [8.0000 10.0000 6.5000 107.5000
2 [Mws | [ [i1 To [5 [10 [10 7 [o lo [10 [10 [10 [t [ 112
Juky |13 | |7 [s |10 |10 |7 lo |7 |8 |7 [10 |2 [ 103
[Mean | [12.0000 [11.0000 [8.0000 [5.0000 [10.0000 [10.0000 |7.0000 [7.5000 |8.0000 19.0000 |8.5000 [10.0000 [1.5000 ["107.5000)
[Mws | [13 [8 [i1 I3 [10 [12 I3 [o lo [10 [10 [10 [s [ 119
Juky 13 14 |16 [10 [10 |13 le |8 lo lo lo [10 le [ 133
[Mean | [13.0000 [11.0000 [13.5000 [8.0000 [10.0000 [12.5000 |6.0000 |8.5000 19.0000 19.5000 19.5000 [10.0000 [5.5000 ["126.0000)
Slaters0004 __ [MWS | lo [8 [10 7 [10 [13 Is [10 lo [10 [10 [10 [3 [ 114
Juky |10 lo |10 [+ |7 |12 |7 lo |8 |10 |10 lo |s 110)
[Mean | 19.5000 18.5000 [10.0000 15.5000 18.5000 [12.5000 ]6.0000 19.5000 18.5000 [10.0000 [10.0000 19.5000 14.0000 | 112.0000
Mean Score 113.2500
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APPENDIX 2

FIELD NOTES
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WPC Stream Survey Field Sheet

City: 6'0‘““‘(“'& — Stlle:_l Pr— s
Station TD: 1DEC L., Assessors: Aws T, YAB
Stream Name: [ amqley Date: Yf/"__ Time:
Coordinates: X

For Habitat data see the EPA Habitat and Maryland Data collected.

Previous 48 hrs precipitation: Unknown ( Noe—  Slight  Heevy  Flooding

Ambient Weather?y Sumny Cloudy ~ Breezy  Rain Snow
otine
_____ Field Measurements
Air Temperature (°F) {d°%
pH . 1R
Conductivity (uS/cm) Yo7
Temperature (°C) 2l Mo
Dissolved Oxygen (%) 11074
Dissolved Oxygen (mg/L) 4.67
ORP ~67.9
Turbidity 1 (NTU) .48 4
Turbidity 2 (NTU) 'l MY
Turbidity 3 (NTU) | i

Sediment Deposits: None Slight (Voderate ) High Excessive  Blanket

Sediment Type: Sludge  Mud None Other: _
‘l‘urbidily: Shight Moderate  High  Opaque  Color
Surface Sheen/foam: Bacteria  Nutrient  Surfactant  Other: ___ /Vone.
Algac Present?  None @Modum High Choking

Type: Diatom Green Filamentoos Blue-green Qe Phy foNn

Comment:: BT ansbich Pep 1 W Caanfioh Rep R
1 sbnevoller €epl
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Wlm
b A Codlel :.:’&:'nmlml
. WPC STREAM SURVEY FIELD SHEET {Froa) -
Sation s::\em‘\’n N =5 U'( M3, ROF
- 3 e lo Tame: ¢ 5,
%’ — 'g“”’ (AR AL > Phd Stoean Coter. .ﬁw .
!_'B_DMI . T8 Beor
_Latinude DECOBG: TOPO: - Page
_Longilude DECDECD; 3
PROJECTPURPOSE (circlex  Watershed  M0G(d)  Antideg Rederence  (Of m@_&ﬂh‘is_'«n “m-....l.
COLLECTED _J
Biarocen EFO Loz #
sqnnagg:: Toelme, VC el $5  FabENO Log¥
SOBANK EFO Log ¢ _Lep?
CHEM/BACTI (circle): Noge Reutins Nurients Metals  Desti Othec
() ¥i5 = vt Oppen e ] V35% | U BV
(oY) N
Meter predlsses/commen s

Provious 48 hry precipiation:  Unknows Nose  Slight Meodeosls Heavy Fl;u;h
Amblent Weather: m Gogd By Wi Sww  Airsemp CF)

3. % of Watershed Observed:
%, d %):
_Y L""""__-"' | Iodus
Commersial, | 20V J, | Sim
Pé 0 Ui Coven 276 | o =
‘ i
Aw ‘0 .- A. A = Sy .. SR o :
 Iodurial SIpWIP Ripwjan Loss _ o Lo
| Logges Row = Water withdrewal
; ResdHwy
e
%C-nwwm-w Open (0-10) Partly Shaded (11-45) Mowtly Sheded (46-80) Shaded (> B0)
Moamured mid coach: us DS 1B RS Tosl384°100
 sed Sediment Deposits:  Nooe  Sight  Modero Fgh  Excewive  Blanket
h-ﬂyps Siodge Mod Sad  Sit None Other e o
hﬁnw Bacteris  Natrieni  Surfcissi  Otber -
AWMMMWMM%MWMM L

Commest: OR P = —3%.8
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Revieion 5 Page 9?17 o e

SateniD 3 SURVEY SHEET Effsctve Dz Ady 1, 011
RifMe Roa

NSO
e tetete bt

[ Bodbock .
| Send (Geitty) Y
| Fiekd Based Asmsesssment

I SQSH net collected does benthi community
- ppest impaired? Yes No | Habitst Score HG
Muwmhdqmmm«w el

Additional Stream Informstion

Photos? Yes No ID and Description

Sereszs Skrteh: (hohude flow rrren i -
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Divicion of Wessr Pelicdion Cocxnl
fau Macrzzvorciots Sornn hevepm

Chy & Coodlela.t Bl Do ey 1, 2001
WPC STREAM SURVEY FIELD SHEET (Frem)

[ STREAM SURVEY INPORMATION

Stwtion [ 7K Asenors VYA, w3, RDT

w.h Dwe V72 /adl¢ T 17 ¥p

Sutos Lotios: 3¢ 3CLA*N  E(. DIY6T%) | Sream Onder e

Loty mage Aree : Wissershed Geoup ¥

_WBIDHUC: Feorepiee o

_Lemde DECTDEC: TOrO:

Oug, Poge:
—Loaghubs DEOTIPO: Desivngs (usis)
- ]

[SANFLES COLLICTED

[ PRVSICAL STREAM CHARACTERISTICS _Apprex Length of Siream Asrewed Gu): 5
L6 [ oikRs (108 ]

e
B

LR

% Canepy Cover: Extizastod recch evensge: Ogen (0-10) Pertly Shaded (1145} Mestly Shaded (46-80) Shaded (> 80)
Meawored mid reach s ] in RE Toul384*100

Sedlmest Depesin:  Note  Shght  Modewte  High  Facowive  Dieaket
Sediment Type: Shdge Ml Sad Sk Neoe Other
 Surface Sheesfam:  Baveria  Netnem  Swfesst  Ode
Iwwwwmwwmmmmw <)

Commentie Yo, b | = £ 34 w10 ORp= -
Yk, ~ 8.0 MU 3
Yook, = T4 MY St Rep & A& eneLal
Senik 3 Cealal M
Quick Notes Page 2
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WPC Stream Survey Field Sheet

mw - State: Tencessee
Station ID: /nadisenan] Assessors: RT_gise e

Stream Name:_mdm_ B Date: jH-aG-lz ~ Time: 212N

Coordinates:
For Habitat data see the EPA Habitat and Maryland Data collected,

Pmamwmm@ None  Slight  Heavy  Flooding

Ambient Weather:  Sunny Cloudy Breezy Rain Snow
ot
{ Ficld Measurements |
Air Temperature (°F) E,ZB
1.05
Conductivity (uS/cm) & 2l
Temperature (°C) i4.51

Dissolved Oxygen (%) 5.5
Dissolved Oxygen (mg/L)_ TNA:

ORP TH
Turbidity 1| (NTU) -

Turbidity 2 (NTU) A5G
Turbidity 3 (NTU) |

Sediment Deposits: mwmkmm Blanket
Sediment Type: . Sludge ~ Mud (“Sund) Sit  None  Other
Turbidity:  Clear (—\Mdmu High Opsque  Color:
smwmw Surfactsnt  Other:
Algac Present? NmQ@MM High Choking
wp:nm@mmmnmm

Comments;
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WPC Stream Survey Field Sheet

! i,

City: !’7_ -f/-lﬁ"ﬁ'-l.:' J il e State: |\ S5 €

Station ID: Madisencol, Assessors: © SHN S, DY K5y
Stream Name: “ladl:ﬂﬂ Date: Jl[&lﬂc_ Time: llm

Coordinates:

For Habitat data see the EPA Habitat and Maryland Data collected

S

¥
Previous 48 brs precipitation: Unknown . None Slight Heavy Flooding
Yy 3 \‘
Ambient Weather: Sunny ( Cloudy |  Breezy Rain Snow
oty
Field Measurements
Air Temperature (°F) i
pH .04
Conductivity (uS/cm) v
l'!)'mmwmwm (*C) 1.4
Oxygen (%) 121.C
w(mﬂ) 11,50
127
nma:ty 1 (NTU) 2.0%
Turbidity 2 (NTU) 2.01
Turbidity 3 (NTU) 2.23

s.aneunepmmmsngm@odam High Excessive  Blanket
Sediment Type:  Shidge  Mud ~(Sg@ad | St None  Other
Turbidity: cu@ Moderate ~Figh  Opsque  Color:
Surface Sheen/foam; Becicria  Nutrient ~ Surfactant  Other:
Algae Present?  None snm(ifoam@}mcmmg

)

Type: Diatom . Oreen?ihmenlom Blue-green

Comments:
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Icv-hﬂ Fagelel 3
Eiinctvy Dokt My |, 211

wrcmuu SURVEY FIELD SHEET (Moex) \
mm—

VE

Ciy 7? GWiz/ o

Bueas Nems; ( | Duc "] Tame 45 7

Provious 48 hrs precip lteton. [1 5k Nose ) Sughe Modean Heavy Flooding
Amhicot Westhes:  Sameyy @ Rabr  Sew At CE)
WATERSHED CHARACTISISTICS _ Appras. % of Walerabed Otiwrved: ]

Pestare JI'
E_L‘-L bgomdoed | |
4 FHYSICAL | CHARACTERUSTICS s  of Stroam Assessed |
land uwe %
| ROB | LDG | 08 OROR i [ L5 | OTRERS
Comzercal
& Ut Wetun)
Obnesved Disturbsace - mot ohserved
T — - —
i Ingrnaniarst STPWWIT ¥
Mniyg Water
Ot (Boacribor.
% Canopy Caver: Kstreind reach avernge: Open (0-10% Partly Shaded (11-45) Muoutly Shaded (46-80) Staded ¢~ 40)
Mmarsimidoeaks ____ V8 ___ DS ____ 1B RB Totsl k)00
Sediment Depuals:  Nexe Higd  Esemive  Blenkst
Sediment Type: .. Shalge  Mod Nowe  Ofher
Turbidity: Slight  Modermic  High  Opegwe  Colar
Aboh—? i Modewle High Chtolieg Type Disken Orem  Fisowsions  Bluc-geecs

élﬁ/ 443 Mk ZC@Z@/

! Bt
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APPENDIX 3

MACROINVERTEBRATE SAMPLE SORTING BENCH SHEET
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Sorting for ille, TN

Bioassessment Sorting For

Bioassessment of Streams within the City of Goodlettsville, TN

Project: ity of Goodlettsville, TN Bioassessment
Method:
Date Time Site ID WKUEHL sample Site Date Sampled | Total w‘ Total # | Rand 1 [ # Organisms | Rand 2 [# Organisms| Rand 3 [# Organisms| Rand 4 [# Organisms| Rand 5 [ Organisms|

Sorted Taxonomic ID

8/4/2016] 14:45:00) TDEC Man NC[20160001 | Manskers Creek, Northcreek Park (TDEC Site), (TDEC Man NC) __[8/2/2016 zm% 206 3| 76 34 43 17| 4&{ 21] 39

8/18/2016| TDEC Sla DS[20160002 __[Slaters Creek at confluence with Mansker Creek 8/2/2016 20| 204 12| 53| 27 62 14 52 23 37

8/19/2016] TDEC Mad US[20160003 __[Madison Creek near Moss-Wright Park @ Caldwell Drive 8/17/2016 174|174 29| 78 13 38 9 25 22 33

8/19/2016] TDEC Lums[20160004 __[Lumsley Fork @ OId Springfield Pike 8/2/2016 181 181 31 52 20 zﬁ 1 43 39 j 13| 29|
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APPENDIX 4

MACROINVERTEBRATE TAXONOMIC BENCH SHEETS
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Macroinvertebrate Taxonomic identifications Bench Sheet

STATION ID: TDEC Lem (TDEC sample location) LOG NUMBER: TDEC Lems 201608

SOURCE: Lemsley Fork COL. BY: UKYMS

LOCATION: Nesr confluence with Masker Crock DATE COL: August 5, 2016

SAMPLE TYPE: SOKICK TIME: 320

ECOREGION: 71k TAXONOMIST: RDT DATE: 200170200

Order Family Genus Counst
Epbemaroptera Hoptageniidae Stencasma 8
Epshmaroptera Caenidae Casnis 0
Epbazcmpicns barery chundae Iy chus 0
Frbazcropecra Hactidac =d Spp 15
Placupiera Parlabidas lsperls 0
Ispuods Asclladae Laceus 2
Colooptas Prepbanidac Prephanus 12
Colooptaa Prephanidac Ectopra 5
Amphipoda Geenmarsdae Ganmarus 2
Lymnophila Lymnacidae Lymmaca 0
Techoptera Hydeopaychadae Cerakpmycle 2
Texchoptora Puhycertopodalae Cyenelles 7
Drpiera Qracaomadse 23
Lumbriculida Lumbriculidae 0
Colecptena Elmidae Nooalmis 7
Key: Merritt and Cumesins, 1995 and 2008 Total 164
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Macroinvertebrate Taxonomic Identifications Bench Sheet

STATION ID: TDEC Mad US(TDEC sample location)

LOG NUMBER: MadUS 20160802

SOURCE: Madison Creek

COL. BY: UKY.,MS

LOCATION: Madison Creek at Caldwell Drive

DATE COL: August 2, 2016

SAMPLE TYPE: SQKICK

Date and TIME: 20170802 11:46

ECOREGION: 71h

TAXONOMIST: RDT DATE: 20170204

Order Family Genus Count
Ephemeroptera Heptageniidae Stenonema 36
Epehmeroptera Caenidae Caenis 27
Ephemeroptera Isonychiidae Isonychia 0
Ephemeroptera Baetidae und. Spp. 3
Plecoptera Perlodidae Isoperla 0
Isopoda Asellidae Lirceus 2
Coleoptera Psephenidae Psephenus 3
Coleoptera Psephenidae Ectopria 4
Amphipoda Gammaridae Gammarus 1
Lymnophila Lymnaeidae Lymnaea 0
Trichoptera Hydropsychidae Ceratopsyche 0
Trchoptera Polycentropodidae Cymellus 0
Diptera Chironomidae 56
Lumbriculida Lumbriculidae 4
Coleoptera Elmidae Neoelmis 24
Mulusca Heterodonta Corbicula 1
Key: Merritt and Cummins, 1995 and 2008 Total 161
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STATION ID: TDEC Man NC(TDEC sample location)

LOG NUMBER: ManNC 20160802

SOURCE: Mansker Creek

COL. BY: UKY,MS

LOCATION: Mansker Creek at North Creek Park

DATE COL: August 2, 2016

SAMPLE TYPE: SQKICK

TIME: 14:10

ECOREGION: 71h

TAXONOMIST: RDT DATE: 20170205

Order Family Genus Count

Ephemeroptera Heptageniidae Stenonema 44
Epehmeroptera Caenidae Caenis 24
Ephemeroptera Isonychiidae Isonychia 0
Ephemeroptera Baetidae und. Spp. 44
Plecoptera Perlodidae Isoperla 1
Isopoda Asellidae Lirceus 0
Coleoptera Psephenidae Psephenus 8
Coleoptera Psephenidae Ectopria 0
Amphipoda Gammaridae Gammarus 0
Lymnophila Lymnaeidae Lymnaea 9
Trichoptera Hydropsychidae Ceratopsyche 4
Trichoptera Polycentropodidae Cymellus 5
Diptera Chironomidae 41
Lumbriculida Lumbriculidae 0
Coleoptera Elmidae Neoelmis 11
Odonata Coenagrionidae Argia 4
Mulusca Heterodonta Corbicula 3
Key: Merritt and Cummins, 1995 and 2008 Total 198
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Macroinvertebrate Taxonomic Identifications Bench Sheet

STATION ID: TDEC Sla DS (TDEC sample location)

LOG NUMBER: Sla DS 20160802

SOURCE: Slaters Creek

COL. BY: UKY,MS

LOCATION: Slaters Creek at confluence with Mansker Creek

DATE COL: August 2, 2016

SAMPLE TYPE: SQKICK

TIME: 14:00

ECOREGION: 71h

TAXONOMIST: RDT DATE: 20170206

Order Family Genus Count

Ephemeroptera Heptageniidae Stenonema 30
Epehmeroptera Caenidae Caenis 1
Ephemeroptera Isonychiidae Isonychia 2
Ephemeroptera Baetidae und. Spp. 14
Plecoptera Perlodidae Isoperla 2
Isopoda Asellidae Lirceus 58
Coleoptera Psephenidae Psephenus 48
Coleoptera Psephenidae Ectopria 0
Amphipoda Gammaridae Gammarus 1
Lymnophila Lymnaeidae Lymnaea 0
Trichoptera Hydropsychidae Ceratopsyche 0
Trichoptera Polycentropodidae Cyrnellus 2
Diptera Chironomidae 0
Lumbriculida Lumbriculidae 19
Coleoptera Elmidae Neoelmis 21
Odonata Coenagrionidae Argia 0
Mulusca Heterodonta Corbicula 0
Key: Merritt and Cummins, 1995 and 2008 Total 198
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