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1.0 INTRODUCTION

As part of the Municipal Separate Storm Sewer System (MS4) Small Municipal NPDES permit
for Spring Hill, issued by the Tennessee Department of Environment and Conservation (TDEC),
the city is required to perform benthic macroinvertebrate surveys in streams identified by TDEC
as waters with unavailable parameters for siltation, habitat alteration, nutrients, and/or pathogens
within a five-year permit cycle. There are four (4) stream locations within the cities MS4
jurisdiction that require benthic macroinvertebrate sampling: Grassy Branch, McCutcheon Creek,
Rutherford Creek, and Crooked Creek. Sampling locations are identified on Figure 1. All sampling
locations are located in the Lower Duck River (HUC-8 — 06040003). The sampling locations are
all located within the Level IV Ecoregion 71i — Inner Nashville Basin. Sampling locations were
chosen based on known TDEC water quality assessment monitoring sites located within Spring
Hill City Limits.
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20 METHODS

2.1 FIELD

Four benthic macroinvertebrate samples were collected on April 17, 2020 in accordance with the
2017 TDEC Quality Stream Standard Operating Procedure for Macroinvertebrates Stream
Surveys (SOP). In each sampling reach (site), a square meter net (500-um mesh) was used to
collect approximately one square meter of material from two locations in riffle habitat (SQKICK).
The two samples were then composited. For smaller streams, four kick samples were collected
using a modified one-person kick net, having a 500 um mesh. The four samples were then
composited. All samples in this survey were collected with a 1m? net. The combined material
collected at each site was emptied into a labeled heavy-duty plastic bag, and fixed with 80 percent
ethanol. Appendix A contains photos of upstream and downstream views of each site.

In conjunction with the benthic macroinvertebrate sampling, habitat assessments were performed
at each site, following the procedures outlined in the SOP. Parameters such as substratum,
embeddedness, velocity, depth, bank characteristics, and land use were assessed and rated to
determine if, and to what extent, the habitat is capable of supporting a diverse benthic community.
Other site characteristics such as sketches of the site, important features, weather, sampling
personnel, methods, and other aquatic life were recorded on TDEC’s field data sheets. In-situ water
quality measurements were taken for dissolved oxygen, pH, conductivity, and temperature using
a YSI Professional Plus portable meter. Water velocity and depth at each specific sampling site
were measured using a Marsh-McBirney flow meter. All meters were calibrated prior to field use.
All data, including habitat assessments and sketches of each site, can be found in Appendix B.

2.2 LABORATORY

Each sample was washed using a U.S. Series No. 35 (500 um mesh) sieve to remove ethanol and
excess detritus. The samples contained a large amount of material (detritus and organisms) and
were, therefore, subsampled using the Caton (1991) method recommended by the SOP. This
procedure consists of dividing a given sample into 30 equal portions (termed grids) using a
specified subsampling device, then sorting at least four of these grids (which have been randomly
selected) to obtain 200+20 percent (160-240) organisms. If sorting a grid had been started, it was
finished in its entirety. The benthic organisms removed from the sample were placed by major
groupings (e.g., mayflies, worms, snails) into glass vials containing 70 percent ethanol. Each vial
was labeled with information such as date of collection, location, specific sample identification,
name of taxonomic group and number of organisms. The residue from the sorted portion of a
sample was preserved separately from the portion that was not sorted for quality assurance/control
purposes. Organisms were identified using either a dissecting or compound microscope. The
compound microscope was used for identifying chironomids (midgefly larvae) and oligochaetes
(aquatic segmented worms) after these organisms were mounted on microscope slides using
CMCP mounting medium. Most organisms were identified to the generic level, unless the
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specimens were too small or damaged to allow identification to this level. Identifications were
recorded on laboratory bench sheets. The benthic laboratory data can be found in Appendix C.

2.3 DATA ANALYSIS

When identifications were complete, the raw benthic data were used to calculate values for seven
individual metrics. The following metrics are required by the SOP and are all based on generic
level identifications:

1. TR (Taxa Richness) — total number of distinct taxa identified.

2. EPT (Ephemeroptera Plecoptera Trichoptera) Richness — total number of genera of
mayflies (Ephemeroptera), stoneflies (Plecoptera), and caddisflies (Trichoptera).

3. %EPT-Cheum (EPT abundance excluding Cheumatopsyche sp.) — total number of
individuals of EPT taxa minus number of Cheumatopsyche sp., divided by the total
number of individuals in the sample.

4. %OC (Percent Oligochaeta and Chironomidae) — total number of individuals in these
two groups, divided by total number of individuals in the sample.

5. NCBI (North Carolina Biotic Index) — calculated as NCBI = Zx"Tt"where:

Xi = number of individuals in a taxon
ti = tolerance value of a taxon

N = total number of individuals in sample that have an assigned tolerance value

6. 20Clingers-Cheum (Percent Clingers excluding Cheumatospyche sp.) — total number
of individuals that build fixed retreats (or have adaptations to attach to surfaces in
flowing water) excluding Cheumatospche sp., divided by the total number of
individuals in the sample.

7. %TNUTOL (Percent TN Nutrient Tolerant Organisms) — total number of Tennessee
nutrient tolerant organisms divided by the total number of organisms in the sample.
The Tennessee nutrient tolerant organisms include Cheumatopsyche, Stenelmis,
Polypedilum, Cricotopus, Cricotopus/Orthocladius, Lirceus, Caenis, Elimia, Nais,
Dero, and undetermined (immature) tubificids.

Upon completion of the individual metric calculations, each metric is assigned a score of 0, 2, 4,
or 6 based on comparison to the ecoregion reference database which is separated based on
ecoregion, sampling period, and drainage area. The resulting total of all metric scores is the
Tennessee Macroinvertebrate Index (TMI) score (TDEC 2017). The drainage area for all streams
at the sampling locations, is >2.5 square miles.
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3.0 RESULTS

Measurements of in-situ water quality parameters, flow, and habitat assessment are presented in
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Table 1 below.
Table 1. In-situ Water Quality Monitoring and Habitat Assessment
Spring Hill, TN
Site Grassy Branch McCutcheon Creek | Rutherford Creek Crooked Creek
(GRASS001.4WI) | (MCCUTO000.1MY) | (RUTHE019.3MY) | (CROOK000.2MY)
pH (su) 7.66 7.90 7.89 7.68
Conductivity 367.9 306.2 315.2 377.4
(uS/cm)
Temperature 135 13.2 13.9 15.0
(°C)
Dissolved
Oxygen 9.69 11.50 9.26 12.4
(mg/L)
Flow (cfs) 3.26 11.85 48.47 0.82
Habitat 106 85 65 99
Assessment
Turbidity
(NTU) 5.86 5.12 6.79 9.87

In-Situ water quality parameters give a general sense of water quality at each of the benthic
sampling locations. The pH ranged from 7.66 to 7.90 with Grassy Branch having the lowest (7.66)
and McCutcheon Creek having the highest pH (7.90). The normal range for pH in freshwater
streams is 6.5 to 8.5. Conductivity is the ability of water to carry an electric current and indicates
the physical presence of dissolved electrolyte ions in the water. The conductivity readings ranged
from 306.2 to 377.4 with Crooked Creek having the highest conductivity reading of 377.4. The
ideal range of conductivity in freshwater streams to support diverse aquatic life is between 150 to
500 uS/cm (River Watch Network 1997). Conductivity readings higher than 500 uS/cm could
indicate an elevated presence of chemicals in the water. Dissolved oxygen refers to the level of
free oxygen in the stream. Aquatic life depends on dissolved oxygen to survive. The dissolved
oxygen (mg/L) levels in the sampled streams ranged from 9.26 (Rutherford Creek) to 11.50
(McCutcheon Creek). Dissolved oxygen is produced primarily by agitation (riffles) of water and
plant photosynthesis. There are three main factors that can be attributed to the higher dissolved
oxygen numbers: lower water temperature, excessive algae, and the time of day in which the
samples were taken. Likewise, factors causing lower dissolved oxygen numbers can be related to
higher water temperatures and low flow or lack of agitation (riffles). Dissolved oxygen fluctuates
daily and seasonally based on water temperature and photosynthetic activity of aquatic plants.
Samples taken later in the day in streams with excessive algae can have higher dissolved oxygen
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than samples taken early in the day. Colder water temperatures also increases the water’s capacity
for dissolved oxygen.

Results from the calculations of the biological measures are presented in Table 2, with the
corresponding individual metric and TMI scores shown in Table 3.

Table 2. Values for Biological Measures
Spring Hill, TN
Site Grassy Branch McCutcheon Creek | Rutherford Creek Crooked Creek
(GRASS001.4W1) | (MCCUTO000.1MY) | (RUTHE019.3MY) | (CROOK000.2MY)
Total # of 189 194 180 215
individuals
Taxa Richness 27 27 22 26
EPT Richness 3 4 4 5
Percent
EPT- 6.35 7.73 36.67 27.91
Cheumatopsyche
Percent
Oligochaeta/ 60.85 71.13 31.11 14.42
Chironomidae
NC Biotic Index 4.80 5.35 5.18 4.95
Percent
Clingers- 20.63 40.21 31.11 53.49
Cheumatopsyche
Percent Nutrient 36.51 41.75 35.56 49.77
Tolerant

The total number of individuals identified ranged from 180 to 215 organisms. A total of 55 taxa
were identified from the samples with a range of 22 to 27 taxa per sample. Eighteen taxa were
categorized as intolerant (tolerance values < 4.51) and seven taxa were categorized as tolerant
(tolerance values > 7.50); those between these two values are considered facultative. Tolerance
values ranged from 1 (Rhyacophila sp) to 10 (Tubificinae w.o.h.c.), and there were 14 taxa
classified as clingers. A phylogenetic list of taxa identified from the benthic samples is provided
in Appendix C.
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Table 3. Biological Measure Scores (TMI scores)
Spring Hill, TN
Site Grassy Branch McCutcheon Creek | Rutherford Creek Crooked Creek
(GRASS001.4WI) | (MCCUTO000.1MY) | (RUTHE019.3MY) | (CROOK000.2MY)
Drainage Area at
Sampling Site 2.51 1141 39.41 2.99
(square miles)

Bioregion 71i 71i 71i 71i
Taxa Richness 6 6 4 6
EPT Richness 2 2 2 2

Percent
EPT- 0 0 6 4
Cheumatopsyche
Percent
Oligochaeta/ 2 2 6 6
Chironomidae
NC Biotic Index 6 6 6 6
Percent
Clingers- 2 4 4 6
Cheumatopsyche
Percent Nutrient 6 6 5 4

Tolerant

Total (TMI) 24 26 34 34

The values for Taxa Richness ranged from 22 to 27, resulting in TMI scores ranging from 4 to 6,
with Rutherford Creek having the lowest number of taxa (22) resulting in a metric score of 4. EPT
Richness values ranged from 3 to 5, resulting in TMI scores of 2 for all sampling sites. Percent
EPT-Cheumatopsyche values ranges from 0-6 with Grassy Branch and McCutcheon Creek having
the lowest value and Rutherford Creek having the highest value (6). Sampling locations scores
ranged for Percent Oligochaeta + Chironomidae from 2-6. Grassy Branch and McCutcheon Creek
had a TMI score of 2 and Rutherford Creek and Crooked Creek had a TMI score of 6. The NC
Biotic Index had metric scores of 6 for all sampling locations. Percent of Clingers ranged from
20.63-53.49, resulting in TMI metric scores ranging from 2-6, with Grassy Branch having the
lowest score of 2 and Crooked Creek having the highest score of 6. Percent nutrient tolerant ranged
from 36.51 to 49.77, resulting in TMI scores of 4-6 with Crooked Creek having the lowest score
and all other locations receiving a score of 6.
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A determination of biological condition is determined from the TMI bio-criteria scores as follows:

e >32 — Non-impaired (Supporting)

21-31 - Slightly impaired (Partially Supporting)
10-20 — Moderately impaired (Partially Supporting)
<10 - Severely impaired (Non-supporting)

The target TMI score for the bioregion evaluated (71i) is 32, which indicates no impairment. Two
sites Grassy Branch and McCutcheon Creek fell into the 21-31 category of slightly impaired
(Partially Supporting). The other sites at Rutherford Creek and Crooked Creek both had total TMI
scores of 34 making them Non-impaired (Supporting). Grassy Branch was the smallest stream and
flowed along a residential area, which could be the case for the lower score. All sampling locations
were heavily impacted by residential areas or golf courses. All streams lacked adequate buffers in
the areas sampled. However, having such a large watershed masks these impacts which are not as
evident to the overall stream health.

4.0 LITERATURE CITED

Tennessee Department of Environment and Conservation. 2017. Quality System Standard
Operating Procedure for Macroinvertebrate Stream Surveys, Nashville. 3 sections + appendices.
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APPENDIX A
PHOTOGRAPHS OF SAMPLING SITES




Photo Summary: Spring Hill MS4 Benthic Survey: CEC Project # 194-523

Photo 2:Grassy Branch sampling location looking upstream.
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Photo Summary: Spring Hill MS4 Benthic Survey: CEC Project # 194-523

Photo 4: View looking downstream of McCutcheon Creek.

CELD



Photo Summary: Spring Hill MS4 Benthic Survey: CEC Project # 194-523

Photo 6: Rutherford Creek sampling location looking upstream.
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Photo Summary: Spring Hill MS4 Benthic Survey: CEC Project # 194-523

Photo 8: Crooked Creek looking upstream.
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APPENDIX B
FIELD DATA SHEETS AND HABITAT ASSESSMENTS




Division of Water Resources

QSSOP tor Macromvertebrate Strewm Surveys
Revision 6 DWR-PAS-P-01-0Q550)P-0g1117
Effective Date: August 11,,2017

— e — — — Aopoendix B: Page 10 of 13
STREAM SURVEY INFORMATION
DWR Statior ID° &R Asss ool | Yo Samplers: () 5,77 & Due
= 7 N [ - BE=
Monitoring Lacaticn NamaiBs .+, 7 sicla Data: &/ [z Tima: 7 /&
Monitoring Lacazign: 33ﬁf}'k i}/ Organization:%EC Orainage Area: 7. 18 Sg e _4
County: &, ,/I‘({M(ﬁ an - Ecoregion: iy /s ECO:
Latitude: 35953117 HUC: 604/ WS Grp:
Longitude: -Re QQ (RGN 3T Fieid Log

Project Name: [] Watershed [1303(d) [ Antideg OECO LIFECO Other: A 52y

Activity Type: (¥Sample [ QCSample [ Habitat [ QC habitat [1QC ID

Sample Status:  AlCollected OSeasonally Dry  OFrequently Dry [No Channel
UToo Deep (Not Wadeable) [OToo Deep (Temporary)  [IPermanent Barrier Fenced
ULandowner Denial: OTemporary Barrier  [IPosted  Plan to revisit? OYes CINo

Flow Conditions: T12ry  Olsolated Pools [Stagnant llow ﬁl\/loderate BHigh OBankfu!l OFlooding

Sample Collected? Comment | Sample | Collected? Comment
Biorecon Periphyton ! 5 -
SQKICK X SO’ Other |

SQBANK ‘ Describe Other Sample: |

Chemicals/Bacteria: B¥None [Routine [INutrient [CMetals LIE. coli Organics [Other
Field Parameters: Meter(s) Used: Vs

pH (su) 7<& Dissolved Oxygen %

Conductivity (umhos) 7.9 Turbidity (NTU) 5, 86
Temperature (C°) 1557 ¢ TDS (mg/L)

Dissolved Oxygen (ppm = mg/L) 2,89 Flow (cfs)

Meter Problems? A/ Q
Photos Taken? LI No [HYes: Description:

Previous 48 hours precipitation: OUnknown [CINone CIslight ‘@Moderate OHeavy [IFlooding
Air Temperature (°F) 17>
Physical Characteristics & Light Penetration:
Gradient (sample reach): OFlat Olow _EIModerate  [OHigh  OCascades

Average Stream Width: OVery Small (<1.5yd) CISmall (1.5-3yd) [Med. (3-10yd) OLarge (10-25yd) OVery Large
(>25yd)

Maximum Stream Depth: CIShallow (<0,3yd) L'E'Medium (0.3-0.6yd) [ODeep (0.6 —1yd) [IVery Deep(>1yd)

% Canopy Cover Estimated for Reach: /00 %

% Canopy Cover Measured (mid-reach): /(- u/s+ /00 d/s+ /() LDB+ /G © RDB = Total/384%*100 -
Channel Characteristics:

Bank Height: 7 3 (yd.) High WaterMark: | (yd.)

Bank Slope LDB: [ADeeply incised OBIuff/Wall Undercut USloughing  OSteep terrain -~ OGentle Slope

Bank Slope RDB: Dﬁeeply incised [IBluff/Wall OuUndercut [OSloughing OSteepterrain  OGentle Slope

Manmade Modification: ONone EARip-Rap CdCement OGabions ClChannelized CIDam CDredging OBridge OJATV
Stream Characteristics:

Sediment Deposits: CDNone “ElSlight [IModerate [Excessive [lBlanket

Sediment Type: ONone [Sand BAsilt  OMud  OClay OSludge [OMn Precipitant OOrange Flocculent

Turbidity: ClClear "EASlightly Turbid [OMuddy CIMilky ITannic OPlanktonic Algae  [ODyed

Foam/Surface Sheen: ENone ONutrient OSurfactant [OBacteria

Algae: CINone C1Slight [MModerate OHigh CChoking ~ Type: ElDiatoms LlGreen [AFilamentous CBlue-green




Division of’ Water Resources

QSSOP lor Mucivinvertebrate Stteum Surveys
Revision 6 DWR-PAS-P-01-QSSOP-ng1117
Effective Date: August {1,,2017

TDEC-DWR Stream Survey Field Sheet (Back) AppendicB-Ragecth-ol 15
| DWR Station ID: .0 00l s Date: ¢//11[7» Assessors: (d. A&
Dominate Substrate: (More than 25%) Check all that apply
Riffle Run Pool
O Boulders (>107) O Boulders (>10™) O Boulders (>10™)
% Cobble (2.5-10™) X Cobble (2.5-10") O Cobble (2.5-10")
Gravel (0.1-2.5™) O Gravel(0.1-2.57) O Gravel (0.1-2.57)
Bedrock ﬂ Bedrock ti Bedrock
0 Sand O Sand O Sand
O Silt (not gritty) O Silt(not gritty) B4 Silt (not gritty)
O Clay (Slick) O Clay (Slick) O Clay (Slick)
Surrounding Land Uses (list additional land uses under comments)
0 Forest O  Grazing O Stormwater 0O STP-WWTP O Construction
0 Wetland a Row Crops O  Urban a Industry O Impoundment
O  Park a CAFO/Dairy O, Commercial [ Mining/Dredging O  ATV/OHV
O  Hay/Fields d Logging ~_Residential Road/Hwy 'RR O Golf Course

Observed Human Disturbance to Stream: Blank (not observed) S (Slizhty M (Moderate)  H (Hish)
Riparian Lis: M LoZgging [adusiry ATV

Chaanaelizaticn

Active Grazing Cimmercial g P{ ; ira
Row Crops Residential A | Construction S
ST -

CAFO Dairy

TPOWWTP Impoundment

Other Stream Information and Stressors:

Stream Sketch: (include road name or landmark, flow direction, reach distance, distance from bridge or road, sampling
points, tributaries, outfalls, livestock access, riparian, potential impacts, north arrow, immediate land use, buildings, etc.) Use
additional sheet if necessary.
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HABITAT ASSESSMENT FIELD DATA SHEET - MODERATE TO HIGH GRADIENT STREAM (FRONT)

(Refer o Protocol E for detailed descriptions and cank infbemation)

= i

J Scot ]

Geasye
L) oy o b

DATE: 4/)7[70

PROJECT: 4, .0 00 Ol
STA: GREK<sDol. FEs HABITAT ASSESSED BY: (D). |4e .
STREAM NAME: At o e

| TIME: 75

MAPLABEL: [fwasses diencl, ECOREGION: 7/
HUC: Obyet coo % QC¢Consensts / Duplicate
OPTIMAL SUBOPTIMAL MARGINAL

POOR

1. Epifaunal
Substrate /
Available Cover

Over 70% of stream reach has
natural stable habitat suitable
for colonization by tish and/or
macroinvertebrates. Four or
more productive habitats are
present,

Natural stable habitat
covers 40-70% of
stream reach. Three or
more productive habitats
present. (1f near 70%
and more than 3 go to
optimal.)

Natural stable habitat
covers 20 -40% of stream
reach or only 1-2
productive habitats
present. (I near 0% and
morz than 2 go to
suboptimal.)

Less than 20% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

SCORE |

,15‘14‘|3|12|||

Comments:

O o [s[7T5%

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

2. Embeddedneass

Gravel. cobble. and boulders

Gravel, cobble and

Gravzl. cobble. and

Gravel. cobble. and

of Riffles 0-25% surrounded by fine boulders 23-30% | boulder s arz 30-73% boulders are more than
| sediment. Layering of cobble swtounded by fine | surrounded by fine 75% surrounded by fine
| provides diversity of niche sediment. Niches in sediment, Niche space in | sediment. Niche space is
| space. [Foear 23% drop to bottom layers of cobble middle layers ofcobble is | reduced to a single laver |
suboptimal if riffle not layered | compromised, [f near starting to [l with tine or is absent.
cobble. 50% & ritfles not sediment.
layered cobble drop to
marginal, |
SCORE [20|19||s|17|15 ISII4JIB®‘E:;II)‘9|8[7!6 5|4]3Tz|1
Comiments
OPTIMAL SUBOPTIMAL MARGINAL POOR
3. Velocity/ Depth | All four velocity/depth Only 3 of the 4 regimes | Only 2 of the 4 habitat Dominated by 1
Regime regimes present (slow-deep, present (it fast-shallow regimes present (it fast- velocity/depth regime.
slow-shallow, fast-deep. fast- | is missing score lower). | shallow or stow-shallow Others regimes too small
shallow). [t slow-deep missing are missing, score low). or infrequent to support
score 15. aquatic populations.
SCORE 20‘19’ISII7|I6 15|14|ﬁﬂ||2||| 10|9]8|7|6 5|4]3|z||
Comments. >
OPTIMAL SUBOPTIMAL MARGINAL POOR
4. Sediment Sediment deposition affects Sediment deposition Sediment deposition Heavy deposits of fine
Deposition less than 5% of stream bottom | affects 5-30% of stweam affects 30-30% of stream | material, increased bar
in quiet areas. New deposition | bottom. Slight bottom. Sediment development; more than
on islands and point bars is deposition in pool or deposits at obstruction, 50% of the bottom
absent or minimal. slow areas. Some new constrictions and bends. changing frequently;
deposition on islands Moderate pool pools almost absent due
and point bars. Move to | deposition. to substantial sediment
marginal if build-up deposition.
approaches 30%.
SCORE v T]s slu[sle]w[os]s]7 s s|a sz
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR
5. Channel Flow Water reaches base of both Water covers > 75% of | Water covers 25-75% of Very little water in
Status lower banks and streambed is | streambed or 25% of streambed and/or channel and mostly
covered by water thronghout productive habitat is productive habitat is present as standing pools.
reach. Minimal productive exposed. mostly exposed. Little or no productive
habitat is exposed. habitat due to lack of
water.
SCORE (5] v ] HEEEE HEEEEE s a2

Comments:




HABITAT ASSESSMENT FIELD DATA SHEET — MODERATF, TO HIGH GRADIENT STREAM (BACK)

MAP LABEL: (lrpsisis §ug | DATE: | ASSESSOR INITIALS: !
OPTIMAL SUBOPTIMAL MARGINAL POOR T
6. Channel Channelization, dredging rock | Channelization. Channelization, dredging | Over 80% of reach
Alteration removal or 1-wheel activity dredzing or $-wheel or 4-wheel activity 40- channelized. dredeed or
(past or present) absent or activity up to $0%, 805 (or less that has not affected by 4-wheelers,
minimal: natural meander Channe! has stabilized. stabilized.) Artificial [n-stream habitar greatly
pattern. NO artificial If larger reach, structures in or out of altered or removed.
structures in reach. Upstream | channelization is reach may have slight Artificial structures have
or downstream structures do historic and stable affect. greatly affected flow
not affect reach. Artificial structures in or pattern.
out ot reach do not
affect natural tlow
patferns.
SCORE w v @s}|14113'|:1n DE BERE BIEEREEE
Comments
OPTIMAL SUBOPTIMAL MARGINAL POOR
7. Frequency of re- | Occurrence of re-oxygenation | Oceurrence of re- Occasional re- Generally all fat svater
oxygenation zones. | Zones relatively frequent: nxygenation zones oxyeenation area. The or tlat bedrock: lile
Lse frequency of rirtles ratio of distance between infrequent; distance distance betwveen areas opporumity for re-
or bends for categon areas divided by average between areas divided divided by average oxy genation. Distance
Rank by qualimy. stream width <7:] by average stream width | stream width is over 13 between areas divided by
| i3 7= 15 and up to 23. average streum widih
] | >23.
SCORE 1zo||o|13|17|ln||5|14|13 () 10]9'|s|7|6 5 4"|_~||
Comments:
OPTIVIAL | SUBOPTIMAL MARGINAL POOR
8. Bank Stability Banks stable: evidence of Moderately stable; Moderately unstable; 30- | Unstable: many eroded
(score each bank) erosion or bank failure absent | infrequent, small areas 60 % of bank in reach area; raw areas frequent

or minimal; luttle potential for
tuture problems <5% of bank

Determune lett or right
side by facing

of srosion mostly healed
over. 5-30% of bank in

along straight sections
and bends; obvious bank

has areas of erosion; high
erosion potential during

downstrzam. affected. reach has areas of floods, If approaching sloughing: 60-100% of
erosion. If approaching 60% score poor if banks bank has erosional scars.
30%6 score marginal it steep.
banks steep.

SCORE (LDB) LEFT o | o 8 7 6 B 4 3 72) |

SCORE (RDB) RIGHT I 8 7 6 5 4 3 C2) 1

Comments:

OPTIMAL SUBOPTIMAL MARGINAL POOR
9. Bank Vegetative | More than 90% of the bank 70-90% of the bank 50-70% of the bank Less than 50% of the

Protection (score
each bank) include
vegetation from top of

covered by undisturbed
vegetation. All 4 classes
(mature trees, understory

covered by undisturbed
vegetation. One class
may not be well

covered by undisturbed
vegetation. Two classes
of vegetation may not be

banks covered by
undisturbed vegetation or
more than 2 classes are

bank to base of bank.
Determine left or right
side by facing

trees, shrubs, groundcover)
are represented and allowed
to grow naturally. All plants

represented. Disruption
evident but not effecting
tull plant growth. Non-

not well represented or
most vegetation has been
cropped. Non-native

well represented. Non-
native vegetation may be
common (30-30%).

downstream are native. natives are rare (< 30%). vegetation may dominate
(> 50%).

SCORE (LDB) LEFT 10 9 8 | 7 6 5 1 3 (2) 1 0
SCORE (RDB) RIGHT 10 9 g | 3 () 1
Comments: '

OPTIMAL SUBOPTIMAL MARGINAL POOR
10. Riparian Average width of riparian Average width of Average width of riparian | Average width of
Vegetative Zone zone > 18 meters. Unpaved riparian zone 12-18 zone 6-11 meters. Score riparian zone <6 meters.

footpaths may score 9 if run-
off potential is negligible.

meters. Score high if
areas < 18 meters are

high if areas less than 12
meters are small or are

Score high if areas less
than 6 meters are small

Width (score each
bank.) Zone begins at top

of bank small or are minimally minimally disturbed. or are minimally
disturbed. disturbed.

SCORE (LDB) LEFT 10 9 8 7 (6 ) 5 4 3 2 1 0

SCORE (RDB) RIGHT 10 9 8 7 & s 4 3 2 A

Comments: N

TOTAL SCORE Y &, Comparisen to Ecoregion Guidelines (eircle)  ABOVE  or | BELOW '

If score is below guidelines. result of (circle) " Humun Disturbance

Natural Conditions

Comments:
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STREAM SURVEY INFORMATION

DWR Station ID: feeri ] 00,7, [ Samplers: ("1, [ A€ /. S

Monitoring Location Name: M (pl\pean (reat] D224 )i2)7 0 ' Tima: [/ Do

Monitoring Location: j@ﬁ VR Orzanization: "F Orainage Area: [/ /4] 5 a0
County: MﬂurL{ ' Fcoragion:”) u/5 ECO: N
Latitude:  35'.-) $.4 37 HUC: 060500 % WS Grp:

Longitud>  ~@p _9720%R27] W30 Fiald Log # \

Project Name: [ Watershed [303(d) [JAntideg CECO [CIFECO Other: MY

Zrojectil ThE2

Activity Type: Di_Sample 0 QCSample [OHabitat OQChabitat O QCID

Sample Status:  [ACollected [Seasonally Dry  OFrequently Dry  CNo Channel
UToo Deep (Not Wadeable) [Too Deep (Temporary)  [OPermanent Barrier Fenced
ULandowner Denial: OTemporary Barrier  [JPosted Plan to revisit? OYes CINo

| Flow Conditions: E1Dry  Clisolatad Pools Stagnant Otow XModerata - ClHigh OBankful OFlooding

Sample Collected? Comment Sample Collected? Comment
Biorecon | Periphyton ]
SQKICK X S 14re it | Other |
SQBANK | Y | Describe Other Sample:

Chemicals/Bacteria: _E{INone ORoutine  ONutrient [OMetals OF. coli OOrganics OOther
Field Parameters: Meter(s) Used: YsT.

pH (su) 7,10 Dissolved Oxygen %

Conductivity (umhos) Sp8 2 Turbidity (NTU) 512
Temperature (C°) |3, 29¢ TDS (mg/L)

Dissolved Oxygen (ppm = mg/L) 1.5 Flow {(cfs)

Meter Problems? A/ 2 _
Photos Taken? I No [AYes: Description: L(5 [ 5

Previous 48 hours precipitation: OUnknown /ﬁiNone Oslight OModerate [OHeavy [IFlooding

Air Temperature (°F) _£ |

Physical Characteristics & Light Penetration:

Gradient (sample reach): OFlat Olow PModerate OHigh  OCascades

Average Stream Width: OVery Small (<1.5yd) OISmall (1.5-3yd) OMed. (3-10yd) WLarge (10-25yd) OVery Large
(>25yd)

Maximum Stream Depth: CIShallow (<0.3yd) [Medium (0.3-0.6yd) [Deep (0.6 - 1lyd) OVery Deep(>1yd)

% Canopy Cover Estimated for Reach: <) %

% Canopy Cover Measured (mid-reach): #\(0 u/s+ {00 d/s+ 40 LDB+ 5O RDB=- Total/384*100 _

Channel Characteristics:

Bank Height: _ ©-)o (yd.) HighWaterMark:_/  (yd.)

Bank Slope LDB: [Deeply incised EIBluff/Wall ClUndercut OSloughing OSteep terrain  [lGentle Slope

Bank Slope RDB: [Deeply incised EIBluff/Wall ClUndercut OSloughing OSteep terrain  OGentle Slope

Manmade Madification: EINone OIRip-Rap CCement OGabions CdChannelized CIDam ODredging OBridge CJATV

Stream Characteristics:

Sediment Deposits: CINone  OISlight ElModerate [JExcessive LIBlanket

Sediment Type: COINone [Sand BISilt OMud [OClay OSludge OMn Precipitant [JOrange Flocculent

Turbidity: OClear [ASlightly Turbid OMuddy OMilky OTannic OPlanktonic Algae [IDyed

Foam/Surface Sheen: [MNone ONutrient OSurfactant LlBacteria

Algae: [MNone OSlight OModerate ClHigh OChoking  Type: ODiatoms OGreen OFilamentous CIBlue-green
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Appendix B Page 11 of |5

[ DWR Station ID: 1/c (17 )¢

?r 1' ]' Al {.’

Date: /7 |

{

A«

7o Assessors: [ 19

Dominate Substrate: (More than 25%) Check all that apply

Riffle
Boulders (>10")
Cobble (2.5-10™)
Gravel (0.1-2.57)
Bedrock
Sand
Silt (not gritty)
Clay (Slick)

OooRO0
DAOERA OO

Surrounding Land Uses (list additional land uses under comments)

Run
Boulders (>10™)
Cobble (2.5-10")
Gravel (0.1-2.5™)
Bedrock
Sand
Silt (not gritty)
Clay (Slick)

=

Pool

O Boulders (>10™)
O Cobble (2.5-10™
O Gravel (0.1-2.57)
B Bedrock
O Sand

Silt (not gritty)
O Clay (Slick)

O Forest | Grazing O  Stormwater STPAWWTP O Construction

O Wetland a Row Crops O  Urban [ndustry O impoundment

O Park O CAFO/Dairy 0O  Commercial Mining/Dredging 0O  ATV/OHYV

O Hay/Fields a Logging _ Residential Road/Hwy/RR Golf Course
Observed Human Disturbance to Stream: Blank (not observed)  S{Slisht) M (Moderate)  H (High

Riparian Loss

Loggzing

IS

Industry

ATV O HY

=

Chanaelization Urban Mining Dradaing Colf Course M
Active Grazing Cormmerzial RoadHwy RR 'wf Sarpags Trash

Row Crops asidentiai M| Construction

CAFO/Dairy STP W% TP Impoundment ithdrawa

Other Stream Information and Stressors:

Stream Sketch:

(include road name or landmark, flow direction, reach distance, distance from bridge or road, sampling

points, tributaries, outfalls, livestock access, riparian, potential impacts, north arrow, immediate land use, buildings, etc.) Use

additional sheet if necessary.
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HABITAT ASSESSMENT FIELD DATA SHEET - MODERATE TO HIGH GRADIENT STREAM (FRONT)

({R212r 1o Protocol E for datailed descriptions and rank imformation)

PROJECT: Sprng M\l Renllac s v

STA: Mear oo MY/ HABITAT ASSESSEDBY: CT) )¢

STREAM NAME: /¢ (Lol von ¢ e DATE: 7[i7/7. [ TIME: ). 80

MAP LABEL: '/ vl s, (recle ECOREGION: ‘7,

HUC: seotinge QC{Consensu’ / Duplicate
OPTIMAL SUBOPTIMAL MARGINAL POOR

1. Fpifaunal
Substrate /
Available Cover

Over 70% of stream reach has
natural stahla habitat uitablc
for colonization by tish and/or
macroinvertebrates. Four or
more productive habitats are
present.

Natural stable habitat
covers 10-70% ol
stream reach. Three or
more productive habitats
present, (If near 70%
and more than 3 go to

Natural stable habitat
covers 20 -40% vl slizat
reach or only 1-2
productive habitats
present. (IF near 4% and
more than 2 2o to

Less than 20%% stable
hiabitat; lack of habutat is
obvious; substrate
unstable or lacking

vptimal.) stiboptimal ) _
SCORE |201|9|13[17i15|15|14‘13 2 | 11 vl Ts]7T5s 5|f=‘|3||2[|
Comiments:
OPTIMAL SUBOPTIMAL MARGINAL POOR

2, Embeddedn ess
of Ritfles

Gravel-eebble. and boulders
0-23% surrounded by fine
sediment, Layering of cobble

| provides diversity of niche
space. 1 near 23% drop to
suboptimal if riffle not layered
cobble,

Gravel, cobble and
boulders 23-30%
suTounded by tine
sediment. Niches in
bottom layers ot cobble
compromised. [f near
30% & rittles not
layered cobble drop to
mirginal,

Gravel. cobble. and
boulder s are 50-75%
surrounded by fine
sediment. Niche space in
middle layers or cobble is
starting to till with tine

| sediment.

| reduced to a single layer

Gravel. cobble. and
boulders are more than
75% surrounded by fine
sediment. Niche space is

or is absent.

SCORE

15[|4|13

12 | 1

1o|o|3|7|6

5 k?| 3T2 |

Comments

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

3. Velocity/ Depth
Regime

All four velocity/depth
regimes present (slow-deep.
slow-shallow. fast-deep. fast-
shallow).

Only 3 of the 4 regimes
present (if fast-shallow
is missing score lower).
If slow-deep missing
score 3.

Only 2 of the 4 habitat

regimes present (if fast-
shallow or slow-shallow
are missing, score low).

Dominated by 1
velocity/depth regime.
Others regimes too small
or infrequent to support

SCORE

20||9|13]17[|6

15|14|13|1z||1

O EIEREAE:

aquatic populations. |
s 2]

Comments:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

4. Sediment

Sediment deposition affects

Sediment deposition

Sediment deposition

Heavy deposits of fine

Deposition less than 5% of stream bottom | affects 5-30% of stream affects 30-30% of sream | material, increased bar
in quiet areas. New deposition | bottom. Slight bottom. Sediment development; more than
on islands and point bars is deposition in pool or deposits at obstruction, 50% of the bottom
absent or minimal. slow areas. Some new constrictions and bends. changing frequently;

deposition on islands Moderate pool pools almost absent due
and point bars. Move to | deposition. to substantial sediment
marginal if build-up deposition.

approaches 30%.

SCORE 20|19|18‘I7J16 RS 2{ufw]ols]7]s s 4]z

Comments:

OPTIMAL SUBOPTIMAL MARGINAL POOR

5. Channel Flow Waterreaches base of both Water covers > 75% of | Water covers 25-75% of Very little water in

Status lower banks and streambed is | streambed or 25% of streambed and/or channel and mostly
covered by water throughout productive habitat is productive habitat is present as standing pools.
reach. Minimal productive exposed. mostly exposed. Little or no productive
habitat is exposed. habitat due to lack of

water.

SCORE ."'5(:‘[19|1s|17|16 15|14[13]12|11 10|9I8‘7|6 5|4|3|2|1

Comments:




H'\BITAT ASSESSVIENT FIELD DATA SHEET - VlODERATE TO HIGH GRADIENT STREAM (B-\Cl\)

oxygenation zones.
Use frequency of rirtles
or bends ror category

zones relatively frequent:
ratio of distance betwzen
areas divided by average

1 areas divided

oxveenation area. The
distance benwveen areas
divided by average

or tlat bedrock: liwle
opportunity for re-
oxy zenation. Disiance

MAP LABEL: bdon (et | DATE: i | ASSESSOR INITIALS: (i)
OPTIMAL SUBOPTL\/IAL MARGINAL POOR
6. Channel Channelization, dredging rock | Channelization. Channelization, dredging | Over 80% ofreach
Alteration removal or 4-wheel activity dradging or 4-wheal or 4-wheel activity 40- channelized. dredgad or
(past or present) absent or activity up to 40%. 80% (or less that has not | affected by 4-wheelers.
minimal; natural meander Channel has stabilized stabilized.) Artificial [n-stream habitat grzatly
pattern. NO artificial It larger reach, structures in or out of altered or removed.
structures in reach. Upstream | channelization is reach may have slight Artificial structures have
or downstream structures do historic and stable affect. greatly affected flow
not attect reach. Artihetal structures i vt putlettt.
out of reach do not
affect natural tflow
patiems.
SCORE ][] h||4|1"1’](?_="f1119 8|7‘6 5|4|3|3|.l
Comments |
- | OPTIMAL |  SUBOPTIMAL MARGINAL POOR |
7. Frequency of re- | Occurrence of re-oxvgenation | Oeenrrence of re- Occasional re- Generally all flat water !

Rank by quuhty. | stream width <7:1 | by average stream width | stream width is over 15 between areas divided by
isT7=13 and up to 23. average stremn widih
>23,
| | 3 =y - 3 B

SCORE 20 | [ 7] e |>||4|1J 1:!{|1|11)| g | 716 >|4|)|_|1
. N/

Comments -

OPTIVIAL SUBOPTIMAL MARGINAL | POOR

8. Bank Stability

(score each bank)
Determine lert or right
side by tacing
downstrsam.

Banks stable: evidence of
erosion or bank failure absent
or minimal; little potential tor
tuture problems <3% of bank
attected.

Moderately stable;
infrequent, small areas
of erosion mostly healed
over, 5-30% of bank in

Moderately unstable; 30-
60 % of bank in reach
has arcas of erosion; high
erosion potential during

Unstable: many eroded
area; raw areas frequent
along straight sections
and bends; obvious bdnl\

reach has arzas of floods, [f approaching sloughing; 60-100% of
erosion. Lf approaching 6(0% score poor it banks bank has vromonal scars.
30% score marginal it steep.
banks steep.
SCORE (LDB) LEFT 10 9 3 7| 5 [ 3 I
SCORE (RDB) RIGHT 10 8 7 | s 5 | 4 |53 R
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR

9. Bank Vegetative

Protection (score
each bank) include
vegetation from top of
bank to base of bank.
Determine left or nght
side by facing

More than 90% of the bank
covered by undisturbed
vegetation. All 4 classes
(mature trees, understory
trees, shrubs, groundcover)
are represented and allowed
to grow naturally. All plants

70-90% of the bank
covered by undisturbed
vegetation. One class
may not be well
represented. Disruption
evident but not effecting
full plant growth. Non-

50-70% of the bank
covered by undisturbed
vegetation. Two classes
of vegetation may not be
well represented. Non-
native vegetation may be
common (30-50%).

Less than 50%a of the
banks covered by
undisturbed vegetation or
more than 2 classes are
not well represented or
most vegetation has been
cropped. Non-native

downstraam. are native. natives are rare (< 30%). vegetation may dominate
(> 50%).

SCORE (LDB) LEFT 10 T 6 5 4 3 2 1 0
SCORE (RDB) RIGHT 10 K 5 4 3 c2) | 0
Comments:

OPTIMAL SUBOPTIMAL MARGINAL POOR
10. Riparian Average width of riparian Average width of Average width of riparian | Average width of
Vegetative Zone zone > 18 meters. Unpaved riparian zone 12-18 zone 6-11 meters. Score riparian zone <6 meters.

Width (score each
bank.) Zone begins at top
of bank.

footpaths may score 9 if run-
off potential is negligible.

meters. Score high if
areas < 18 meters are
small or are minimally

high if areas less than 12
meters are small or are
minimally disturbed.

Score high if areas less
than 6 meters are small
or are minimally

disturbed. disturbed.
SCORE (LDB) LEFT 10 8 7 5 4 3 (Z? 1
SCORE (RDB) RIGHT 10 8 7 6 5 4 3 r2) |
Comments: _ -
TOTAL SCORE A ¥ = Comparisen to Ecoregion Guidelines (cirele): ABOVE  or ZfBELUW

If score is below guidelines.

result of (circle)

Natural Conditions

Comments:

Human Dhsturbance




Division of Water Resources

QSSOP tor Macrmnvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-0SS0OP-.081117
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STREAM SURVEY INE ORMATION
DWR Station I1D; ﬂl T LAalT 3Sm / Samplers: & Doite ). Seot]
Monitaring Lacatisn Nama: ﬁuﬂ;{#{&(! Creelh Data: &/1/z0 Tima: [ YS
Monitoring Lecation mnm;!_h‘“ Organization: . £ Urainage Area: 3474/ / 504
County: Mo,uf L Ecoregion: vz u/5 ECO:
Latitude: 35 ,—”qu& HUC, o388 o = WS Grp:
Longituda: —84-‘“78‘1‘! 310 Feidiogt

Project Name: O Watershed [1303{d) [JAntideg LCIECO [IFECO Other: ///5¢

Activity Type: 13 Sample O QCSample [OHabitat [QChabitat 0O QCID

Sample Status:  [CICollected DOSeasonally Dry  OFrequently Dry ONo Channel
UToo Deep (Not Wadeable) [OToo Deep (Temporary)  Permanent Barrier [Fenced
Otandowner Denial: OTemporary Barrier  [Posted Plan to revisit? OYes CINo

| Flow Conditions: TDry Oisolated Pools OStagnant Otow Mi\ﬂoderats OHigh OBankful OFlooding

Sample Collected? Comment Sample Collected? Comment

| Biorecon | Periphyton ]
SQKICK X So ki [ Other
SQBANK | Describe Other Sample:

Chemicals/Bacteria: '\pNone ORoutine [CINutrient OMetals OE. coli Dprganics OOther
Field Parameters: Meter(s) Used:

pH (su) 289 Dissolved Oxygen %

Conductivity (umhos) T)352 Turbidity (NTU) /:, 77
Temperature (C°) 13,9¢ TDS {mg/L) )
Dissolved Oxygen (ppm = mg/L) G z< Flow (cfs)

Meter Problems?  AJO

Photos Taken? [ No—~flVes: Description: /7'-“_/..@ S

Previous 48 hours precipitation: OdUnknown [CINone Oslight OModerate [OHeavy [Flooding

Air Temperature (°F) 7 /
Physical Characteristics & Light Penetration:

Gradient (sample reach): OOFlat Olow BEModerate OHigh  OcCascades

Average Stream Width: OVery Small (<1.5yd) OSmall (1.5-3yd) CIMed. (3-10yd) '@Large (10-25yd) Overy Large

(>25yd)

Maximum Stream Depth: OShallow (<0.3yd) 'ﬂMedium (0.3-0.6yd) [ODeep (0.6 —1yd) [Very Deep(>1yd)

% Canopy Cover Estimated for Reach: ¢ %

% Canopy Cover Measured (mid-reach): . u/s+ 5S¢ d/s+ (  ILDB+ (_ RDB= Total/384*100 _
Channel Characteristics:

Bank Height: __ %/ (yd.) HighWaterMark: [/  (yd.)

Bank Slope LDB: ‘HDeeply incised OBluff/Wall CUndercut OSloughing [Steep terrain  CJGentle Slope

Bank Slope RDB: ‘Eoeeptv incised OIBluff/Wall Oundercut OSloughing [ISteep terrain  [IGentle Slope

Manmade Modification: CINone [Rip-Rap OCement OGabions ClChannelized ODDam ODredging EZlBrtdge OATv
Stream Characteristics:

Sediment Deposits: CINone  [Slight [OModerate [IExcessive [Blanket

Sediment Type: CONone [Sand --E"I;I'Silt OMud OClay [OSludge [COMn Precipitant [OOrange Flocculent

Turbidity: OClear _ESlightly Turbid CIMuddy CMilky  OTannic  OPlanktonic Algae  [Dyed

Foam/Surface Sheen: EiNone ONutrient [OSurfactant [IBacteria

Algae: CINone OSlight OModerate CIHigh CChoking ~ Type: ODiatoms ClGreen CIFilamentous CBlue-green




Division of Water Resources

QSSOP for Macroinvertebrate Stireum Surveys
Revision 6 DWR-PAS-P-01-QSSOP-ngI117
Elfective Date August 11,2017

TDEC-DWR Stream Survey Field Sheet (Back) Appendix B. Page 11 of |>
| DWR Station ID: YimiFoift, Al Date: 4 /r7/ 20 Assessors: Ob)/._ ]S
Dominate Substrate: (More than 25%) Check all that apply
Riffle Run Pool
0 Boulders (>10) 0 Boulders (>10™) O Boulders (>10)
O Cobble (2.3-10™) O Cobble (2.5-10”) [0 Cobble (2.5-10™)
B Gravel (0.1-2.57) ’]Z[ Gravel (0.1-2.5™) /@/ Gravel (0.1-2.5™)
O DBedrock O Bedrock O DBedrock
O Sand 0O Sand O Sand
AL Silt (not gritty) X Silt (not gritty) X Silt (not gritty)
O Clay (Stick) O Clay (Slick) O Clay (Slick)
Surrounding Land Uses (list additional land uses under comments)
O  Forest | Grazing O  Stormwater g STP/WWTP O Construction
O Wetland O Row Crops O  Urban | Industry O Impoundment
O  Park ] CAFO/Dairy O  Commerciat O Mining/Dredging O, ATV/OHY
O Hay'Fields O Logging O __Residential a Road/Hwy/RR Golf Course

Observed Human Disturbance to Stream: Blank (not observed) S (Slighty M (Moderate)  H (Hiuh)
Riparian Loss Logzing [adustry ATV IOHY

Chanaelization leBan Mining Dradging

W

Active Girazing Commercia Road Hww RR Jl
Row Crops Residential S Construction
CAFO/Dairy STP Wi TP Imprundment wal

Other Stream Information and Stressors:

Stream Sketch: (include road name or landmark, flow direction, reach distance, distance from bridge or road, sampling

points, tributaries, outfalls, livestock access, riparian, potential impacts, north arrow, immediate land use, buildings, etc.) Use
additional sheet if necessary.




HABITAT ASSESSMENT FIELD DATA SIIEET - MODERATE TO HIGH GRADIENT STREAM (FRONT)

(Refer to Proweol E for detailed descriptions and cank information)

PROJECT:

Sg~na Y]

Al

STA:

Ru Tﬂ OALT 3

HABITAT ASSESSED BY: ¢ (&2

I3

STREAM NAME:

DATE: & /)7/7¢,

| TIME:

/45

Ruti-¢r(u.d ¢ aus

MAP LABEL: etbigitorad icout ECOREGION: ~7])
HUC: QC: €onsenstis / Duplicate
OPTIMAL SUBOPTIMAL MARGINAL POOR

1. Epifaunal
Substrate /
Available Cover

Over 70% of stream reach has
nutural stable habltat suitable
tor colonization by fish and/or
macroinvertebrates. Four or
more productive habitats are
present.

Natural stable habitat
covers 40-T0% of’
stream reach. Three or
more productive habitats
present. ([f near 70%
and more than 3 go to
optimal.)

Natural stable habitat
covers 20 -H)%o of stream
reach or only 1-2
productive habitats
present. (It near 40°, and
more than 2 go to
suboptimal.)

Less than 20% stable
habitat; lack of habitat i
obvious: substrate
unstable or lacking.

SCORE

sl

wlols[7]s

1

Commenis

OPTIMAL

SUBOPTIVMAL

MARGINAL

POOR

2. Embeddedness

Gravel, cobble, and boulders

Gravel, cobble and

Gravzl cobble. and

Gravel. cobble. and

of Riffles 0-23% surrounded by fine boulders 25-30% boulder s arz 30-75% boulders are more than
sediment. Layvering of cobble surrounded by tine surrounded by fine 75% surrounded by fine
provides diversity of niche sediment. Niches in sediment. Niche space in | sediment. Niche space is
space. [t near 25% drop to bottom layers of cobble | middle lavers of cobbie is | reduced to a single layer
suboptimal if riffle not layered | compromised. If near starting to fill with tine or is absent.
cobble 50% & riffles not sediment.
layered cobble drop to
marainal,
Y
SCORE 0wl w]s slufsleln wlo s[5 s |4 [T
Comments
OPTIMAL SUBOPTIMAL MARGINAL POOR

3. Velocity/ Depth
Regime

All four velocity/depth
regimes present (slow-deep,
slow-shallow, fast-deep. fast-
shallow).

Only 3 of the 4 regimes
present (if tast-shallow
is missing score lower).
[f slow-deep missing
score 15.

Only 2 of the 4 habitat

regimes present (it fast-
shallow or slow-shallow
are missing, score low).

Dominated by 1
velocity/depth regime.
Others regimes too small
or infrequent to support
aquatic populations.

SCORE

zo||9]|8||7||6

15 ]Eﬁ‘ 13 ! 12 | I

10|9|8]7|6

5|4|3]z|1

Comments:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

4. Sediment

Sediment deposition affects

Sediment deposition

Sediment deposition

Heavy deposits of fine

Deposition less than 5% of stream bottom | affects 5-30% of stream | affects 30-50% of stream material, increased bar
in quiet areas. New deposition | bottom. Slight bottom. Sediment development; more than
on islands and point bars is deposition in pool or deposits at obstruction, 50% of the bottom
absent or minimal. slow areas. Some new constrictions and bends. changing frequentty;

deposition on islands Moderate pool pools almost absent due
and point bars. Move to | deposition. to substantial sediment
marginal if build-up deposition.

approaches 30%. _

SCORE 20‘19|18|17\16 15\14|13‘12‘t| 10|9|SI7'(6___'5|4‘3-’72|1

Comments:

OPTIMAL SUBOPTIMAL MARGINAL POOR

5. Channel Flow Water reaches base of both Water covers > 75% of | Water covers 25-75% of | Very little water in

Status lower banks and streambed is | streambed or 25% of streambed and/or channel and mostly
covered by water throughout productive habitat is productive habitat is present as standing pools.
reach. Minimal productive exposed. mostly exposed. Little or no productive
habitat is exposed. habitat due to lack of

water.

SCORE “20) w7 HEIEIEIE EEEERE s a2

Comments:




HABITAT ASSESSMENT FIELD DATA SHEET — MODERATF. TO HIGH GRADIENT STREAM (BACK)

MAP LABEL: 77, iy fard (Creean | DATE:

Ylea | Zo

| ASSESSOR INITIALS: (>

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

6. Channel Channelization, dredging rock | Channelization, Channelization, dredging | Over 80% of reach
Alteration removal or 4-whecl activity dredging or 4-whez! or 4-wheel acrivity 40- channelized. dradped or
(past or present) absent or activity up to 40%. 80% (or less that has not | affected by d-wheelers
minimal; natural meander Channel has stabilized. stabilized.) Artificial [n-stream habitat greatly
pattern. NO artificial If larger reach, structures in or out of altered or removed.
structures in reach. Upstream | channelization is reach may have slight Artificial structures have
or downstream structures do historic and stable. affect. greatly affected fow
not affect reach. Artificial structures in or pattern.
out of reach do not
aftect natural tlow
pattems.
SCORE o[ lw]ir] 6] s lsleln |0\9|8‘7‘{6 5‘4|3|:[
A
Comments -
] OPTIMAL | SUBOPTIMAL MARGINAL POOR

7. Frequency of re-
oxygenation zones.
Use fraquency of riftles
or bends for category
| Rank by quality.

Occurrence of re-oxygenation
zones relatively frequent:
ratio of distance betwesn
areas divided by average
stream width <7:1.

Qccurrence of re-
oxygenation zones
infrzquent: distance
between areas divided
by average stream width
is7-15

QOccasional re-
oxyvgenation area. The
distance between areas
divided by average
stream width is over 13
and up to 23.

Generally all flat wuter
or flat bedrock: litde
opportunity for re-
oxvgenation. Distance
between areas divided by
average stream width
>25.

Determune left or right
side by facing

or minimal; little potential for
tuture problems <53% of bank

of erosion mostly healed
over. 5-30% of bank in

has areas of erosion; high
erosion potential during

SCORE w ] w]s] e |s|u]slepi)o]o[s[r]e]s[sls][=]m
Comments

OPTIMAL SUBOPTIMAL MARGINAL POOR
8. Bank Stability Banks stable; evidence of’ Moderately stable; Moderately unstable; 30- | Unstable; many eroded
(score each bank) erosion or bank failure absent | infrequent, small areas 60 % of bank in reach area; raw areas frequent

along straight sections
and bends; obvious bank

Protection (score
each bank) include
vegetation from top of
bank to base of bank.
Determine left or right
side by facing

covered by undisturbed
vegetation. All 4 classes
(mature trees, understory
trees, shrubs, groundcover)
are represented and allowed
to grow naturally. All plants

covered by undisturbed
vegetation. One class
may not be well
represented. Disruption
evident but not effecting
full plant growth. Non-

covered by undisturbed
vegetation. Two classes
of vegetation may not be
well represented. Non-
native vegetation may be
common (30-50%).

downstrzam. aftected. reach has areas of floods, It approaching sloughing; 60-100% of

erosion. [f approaching 60% score poor it banks bank has erosional scars.

30% score marginal if steep.

banks steep. Wy
SCORE (LDB) LEFT N 8 7 5 4 3 : [ )]
SCORE (RDB) RIGHT o | 9 8 7 5 4 3 2 +) |

S
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR

9, Bank Vegetative | More than 90% of the bank 70-90% of the bank 50-70% of the bank Less than 30% of the

banks covered by
undisturbed vegetation or
more than 2 classes are
not well represented or
most vegetation has been
cropped. Non-native

bank.) Zone begins at top
of bank.

off potential is negligible.

areas < 18 meters are
small or are minimally

meters are small or are
minimally disturbed.

downstream. are native. natives are rare (< 30%). vegetation may dominate
(> 50%).

SCORE (LDB) LEFT 10 9 8 7 6 5 4 3 2 S
SCORE (RDB) RIGHT 10 8 7 6 5 4 3 2 1)
Comments:

OPTIMAL SUBOPTIMAL MARGINAL POOR
10. Riparian Average width of riparian Average width of Average width of riparian | Average width of
Vegetative Zone zone > 18 meters. Unpaved riparian zone 12-18 zone 6-11 meters. Score riparian zone <6 meters.
Width (score each footpaths may score 9 if run- | meters. Score high if high if areas less than 12 | Score high if areas less

than 6 meters are small
or are minimally

disturbed. disturbed.
SCORE (LDB) LEFT 10 9 8 7 6 4 3 2 | 1 (o
SCORE (RDB) RIGHT 10 8 4 3 2 | 1 | ey
Comments:
TOTAL SCORE 0 ‘:,_ ) Companson to Ecoregion Guidelines (circle): ABOVE  or | _BELOW

If score is below guidelines.

result of (circle)

Natural Conditions

[ Human Dsturbance

Comments:
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STREAM SURVEY INFORMATION

DWR Station ID: [ PO ¢ 7 Samplers: (' (2 U

Monitoring Lacation Mame: (mdter] sl Data: 4/~ Tima: ‘f/’
Monitoring Location: =, . 1) Organization: (' . Crainage Area: 7, 99
County:  Maief Fcoragion: “77. 1i/5 ECO

Latitude:  35.709%4S WS Grp:

ongitud> - @6, RIL7ET W31 Field Log #

Project Name: [ Watershed [1303(d) O Antideg [OECO [FECO Other: M54

5

Activity Type: 0§ Sample  [1QCSample I Habitat [1QC habitat [ QC ID

Sample Status:  [ACollected OSeasonally Dry  OFrequently Dry ONo Channel
Too Deep (Not Wadeable) [Too Deep (Temporary) [Permanent Barrier [Fenced
OLandowner Denial: Temporary Barrier OPosted  Plan to revisit? OYes TINo

| Flow Conditions: T3Dry Olsolated Pools [Stagpant Diow ,-’Z’,-\ﬂoderate BHigh OBankful OFlooding

| Sample | Collected? Comment | Sample Collected? Comment
Biorecon | Periphyton
SQKICK 4 S M Other
SQBANK | | Describe Other Sample:

Chemicals/Bacteria: EANone ORoutine  ONutrient OMetals O£ co/i OOrganics DOOther
Field Parameters: Meter(s) Used: %/

pH (su) Y Eg Dissolved Oxygen %
Conductivity (umhos) S772Y Turbidity {(NTU) Q.87
Temperature (C°) IS9¢ TDS (mg/L)
Dissolved Oxygen (ppm = mg/L) |2, ¢/ Flow (cfs)
Meter Problems?  A// _
Photos Taken? [ No IE]Yes: Description: (I3 [ D )

Previous 48 hours precipitation: OUnknown [INone [Slight [OModerate OHeavy OFlooding
Air Temperature (°F) "

Physical Characteristics & Light Penetration:

Gradient (sample reach): OFlat DOLow CModerate OHigh  OCascades

Average Stream Width: OVery Small (<1.5yd) OSmall (1.5-3yd) [@Med. (3-10yd) OLarge (10-25yd) OvVery Large
(>25yd)

Maximum Stream Depth: OShallow (<0.3yd) EJMedium (0.3-0.6yd) IDeep (0.6 — 1yd) OVery Deep(>1yd)

% Canopy Cover Estimated for Reach: {0 %

% Canopy Cover Measured (mid-reach): _/Jo u/s+ _[¢od/s+ | (¢) LDB+ |0 © RDB = Total/384*100 .

Channel Characteristics:

Bank Height: | (yd.) High Water Mark: ,<~  (yd.)

Bank Slope LDB: I:IDeeply incised OBluff/Wall COundercut OSloughing OSteep terrain  [BGentle Slope

Bank Slope RDB: [IDeeply incised OBluff/Wall OUndercut OSloughing [Steep terrain ./ﬁGentleSIo.pe

Manmade Modification: EINone ORip-Rap ClCement ClGabions CIChannelized ClDam ODredging OBridge OATV

Stream Characteristics:

Sediment Deposits: CINone  FlSlight [IModerate [lExcessive [IBlanket

Sediment Type: OONone OSand EISiit OMud DOClay OSludge [OMn Precipitant [COrange Flocculent

Turbidity: CClear EISIjgh.tlyTurbid CMuddy OMilky OTannic  OPlanktonic Algae  [CIDyed

Foam/Surface Sheen: FINone [INutrient [Surfactant LlBacteria

Algae: I:lNongEi’Slight CModerate CiHigh ClChoking ~ Type: CIDiatoms [iGreen CIFilamentous [IBlue-green




Division of Water Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
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% '
L4 g

TDEC-DWR Stream Survey Field Sheet (Back)
| DWR Station ID: (7t cnl . IMA Date: ™ p7 /20 Assessors:
Dominate Substrate: (More than 25%) Check all that apply

OO Boulders (>10")
J Cobble (2.5-10™

Riffle

2

Run
0 Boulders (>10™)
Cobble (2.5-10™)

Pool

Boulders (>107)
Cobble (2.5-10™)

O

O
;k Gravel (0.1-2.57) Gravel (0.1-2.5™) O Gravel (0.1-2.5™)
O Bedrock Bediock /g Bedrock
O Sand 0 Sand Sand
3 Silt (not gritty) O Silt (not gritty) O Silt (not gritty)
O Clay (Slick) O Clay (Slick) O Clay (Slick)

Surrounding Land Uses (list additional land uses under comments)

O Forest O Grazing O Stormwater O STP-WWTP O Construction

O  Wetland O  RowCrops O  Urban a Industry O Impoundment

O  Park O CAFO/Dairy 0O  Commercial O Mining/Dredging O  ATV.OHV

0O Hay/Fields a Logging _Residential Road/Hwy/RR O GolfCourse
Observed Human Disturbance to Stream: Blank (not observed) S (Slizhty M Moderate)  H (High)

Riparian Los: S Loguing Indusiry AT OHY

Chananelization "ban Mining' Dreduing

Active Grazing ' Road Hwv RR M whagz Tra

Row Crops Residential M | Construction

CAFO/Dairy STP W w7TP fmpoundmen: wal

Other Stream Information and Stressors:

Stream Sketch: (include road name or landmark, flow direction, reach distance, distance from bridge or road, sampling
points, tributaries, outfalls, livestock access, riparian, potential impacts, north arrow, immediate land use, buildings, etc.) Use
additional sheet if necessary.
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HABITAT ASSESSMENT FIFLD DATA SHEET — MODERATE TO HIGH GRADIENT STREAM (BACK)

MAP LABEL: [royeedd Creedd | DATE: 4/)0/20 [ ASSESSOR INITIALS: C
OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization, dredging rock | Channelization, Channelization, dredging | Over 80% ot reach
Alteration removal or 4-wheel activity dradging or 4-wheel or 4-wheel activity 40- channelized, dredged or
(past. or present) absent or activity up to 40% 80% (or less that has not | affected by 4-wheelers. |
minimal; natural meander Channel has stabilized. stabilized.) Artificial In-stream habitat greatly |
pattern. NO artificial If larger reach, structures in or out of altered or removed.
structures in reach. Upstream | channelization is reach may have slight Artificial structures have
or downstream structures do historic and stable. affect. greatly affected flow
not affect reach. Artificial structures in or pattern.
out of reach do not
affect natural flow
patterns.
SCORE w [ [ o wlme]s]e]n wlols[7]e s3]z
Commenis
| OPTIMAL |  SUBOPTIMAL MARGINAL POOR

7. Frequency of re-
' oxygenation zones.
| Use frequencs. of niftles
or bends for category
Rank by quality.

Occurrence of re-oxygenation
zones relatively frequent:
ratio of distance between
areas divided by average
stream width <7:1.

Occurrence of re-
oxyzenation zones
infrequent: distance
between areas divided
by average stream width
is7-13

Occasional re-
oxvgenation area. The
distance between areas
divided by average
stream width is over 13
and up to 23.

Generally all flat water

or tlat bedrock: little |
opportunity for re- |
oxygenation. Distance
between areus divided by
average stream width

>13.

SCORE

0 [ v s ]

HE<SER

wlo[s]7]s

5]4]3]':'1

| Comments

OPTIVMAL

SUBOPTIMAL

MARGINAL

POOR

8. Bank Stability

(score each bank)
Detzrmune left or nght
side by facing

Banks stable; evidence of

erosion or bank failure absent
or minimal; little potential for
future problems <5% of bank

Moderately stable;
infrequent, small areas
ot erosion mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
60 % of bank in reach
has areas of erosion; high
erosion potential during

Unstable: many eroded
area; raw areas frequent
along straight sections
and bends; obvious bank

downstream. affected. reach has areas of floods, I approaching sloughing; 60-100% of
erosion. [f approaching 60% score poor if banks bank has erosional scars.
30% score marginal it steep.
banks steep.
SCORE (LDB) LEFT 10 9 g 7 (<D T E 2 |
SCORE (RDB) RIGHT 10 9 $ ) 4 | 3 2 1 0
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR
9. Bank Vegetative | More than 90% of the bank 70-90% of the bank 50-70% of the bank Less than 50% of the
Protection (score covered by undisturbed covered by undisturbed covered by undisturbed banks covered by

each bank) include
vegetation from top of
bank to base of bank.

vegetation. All 4 classes
(mature trees, understory
trees, shrubs, groundcover)

vegetation. One class
may not be well
represented. Disruption

vegetation. Two classes
of vegetation may not be
well represented. Non-

undisturbed vegetation or
more than 2 classes are
not well represented or

Dctemine ]eft or right are represented and allowed evident but not effecting | native vegetation may be | most vegetation has been
Zfi::’trf:;:g to grow naturally. All plants full plant growth. Non- | common (30-50%). cropped. Non-native

' are native. natives are rare (< 30%). vegetation may dominate

(> 50%).
SCORE (LDB) LEFT 10 9 8 | 1 | 6 5 1 3 T2) i 0
SCORE (RDB) RIGHT 10 8 | 1 | 6 B 4 ) 1
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR
10. Riparian Average width of riparian Average width of Average width of riparian | Average width of
Vegetative Zone zone > 18 meters. Unpaved riparian zone 12-18 zone 6-11 meters. Score riparian_ zone <6 meters.
Width (score each footpaths may score 9 if run- | meters. Score high if high if areas less than 12 | Score high if areas less
bank.) Zone begins at top off potential is negligible. areas < 18 meters are meters are small or are than 6 meters are small
of bank. small or are minimally minimally disturbed. or are minimally
disturbed. disturbed.

SCORE (LDB) LEFT 10 9 8 7 3 (T 1
SCORE (RDB) RIGHT 10 9 8 7 3 23 [
Cominents
TOTAL SCORE 0 f~f Comparison to Ecoregion Guidelines (circlel  ABOVE  or [BELOW |

If score is below guidelines.

result of {circle)

Niturz| Caonditions

Human Disturbance

Comments:




HABITAT ASSESSMENT FIFI.D DATA SHEET — MODERATE TO HIGH GRADIENT STREAM (FRONT)
(Refer to Protocol E for detailed descriptions and rank miirmation)
PROJECT: “per¢ Wil My -
STA: Y e HABITAT ASSESSED BY: ("[),J§
STREAMNAME:  ro0iio)) (res DATE: Y/r7/24 [TIVIE: | ]S
MAP LABEL: s~ Cree it ECOREGION:
HUC:  %0e/ QC: Consensiis / Duplicate ‘
OPTIMAL SUBOPTIMAL MARGINAL POOR

1. Epifaunal
Substrate /
Available Cover

Over 70%5 of stream reach has
natoral stable habitat suitable
for colonization by tish and/or
macroinvertebrates. Four or
more productive habitats are
present,

Natural stable habitat
covers 40-70% of
stream reach. Three or
more productive habitats
present. ([f near 70%
and morz than 3 go to
optimal. )

Natural stable habitat
covers 20 -H)%o of streum
reach or only 1-2
productive habitats
present. (It near 40% and
more than 2 go to
suboptimal.)

Less than 20% stable
habitat; lack of habutat i<
obvious: substrate
unstable or lacking

SCORE

20

19||3||7‘15

15}14!13

12‘|1

i) 7] a

NENE R

Commenis

OPTIVIAL

SUBOPTIMAL

VIARGINAL

POOR

2. Embeddedness

Ciraveleobble. and boulders

Gravel. colible and

Gravel. cobhle. and

Gravel. cobble. and

of Ritfles | 0-23"% surrounded by fine houlders 23-30%, boulder s are 30-75% boulders are more than
sediment. Layering of cobble | strroutided by fine surrounded by tine 753% surrounded by fine
provides diversity of niche sediment. Niches in sediment. Niche space in | sediment. Niche space is
space. 1 near 23% drop to bottom layers of wohhle middle layers or cobble is | reduced to a single layer
suboptimal if riftle not layered | compromised. If near starting to f1ll with tine ' or is absent.
| cobble 50% & ritfles not sediment.
layered cobble drop 1o
marginal. i
SCORE 20]19]|s‘17||5 N |1f’|-“n[9|3|7'6 5|4'34L2]1
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR

3. Velocity/ Depth
Regime

All four velocity/depth
regimes present (slow-deep,
slow-shallow, fast-deep. fast-
shallow).

Ouly 3 of the 4 regimes
present (if fast-shallow
is missing score lower).
If slow-deep missing
score 3.

Only 2 of the 4 habitat

regimes present (if fast-
shatlow or slow-shallow
are missing. score low).

-]

Dominated by 1
velocity/depth regime.
Others regimes too small
or infrequent to support
aguatic populations,

SCORE

20|I9|I8|I7|16

|5|14|13|12|®

10|9|s|7|5

K 3|2]1

Commenis:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

4. Sediment

Sediment deposition affects

Sediment deposition

Sediment deposition

Heavy deposits of fine

Deposition less than 5% of stream bottom | affects 5-30% of stream affects 30-50% of stream | material, increased bar
in quiet areas. New deposition | bottom. Slight bottom. Sediment development; more than
on islands and point bars is deposition in pool or deposits at obstruction, 50% of the bottom
absent or minimal. slow areas. Some new constrictions and bends. changing frequently;

deposition on islands Moderate pool pools almost absent due
and point bars. Move to | deposition. to substantial sediment
marginal if build-up deposition.
approaches 30%.
SCORE 20]19']8‘”‘16 15 | 14 | 13 12| n 10|9\(‘2ﬁ;\7\6 s|4|3|z|1
Comments
OPTIMAL SUBOPTIMAL MARGINAL POOR

5. Channel Flow Water reaches base of both Water covers > 75% of | Water covers 25-75% of Very little water in

Status lower banks and streambed is | streambed or 25% of streambed and/or channel and mostly
covered by water throughout productive habitat is productive habitat is present as standing pools.
reach. Minimal productive exposed. mostly exposed. Little or no productive
habitat is exposed. habitat due to lack of

water.

SCORE 20[19‘18[17|qﬁ?}15‘14|13 2lufwo]s[s]7Te s [a s 2]

Comments:
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CEC, SPRINGHILL, MAURY COUNTY, TN, BENTHIC MACROINVERTEBRATES COLLECTED 4/17/2020.

PAI ID NO 53717 53718 53719 53720
STATION GRASS001.4WI | MCCUT00.1M4 | RUTHE019.3M4 | CROOK000.2M4
DATE 4/17/2020 | 4/17/2020 | 4/17/2020 4/17/2020
FRACTION 1/24 1/32 1/20 1/3
SPECIES T.V. |F.F.G.| CL
PLATYHELMINTHES
Turbellaria P
Tricladida P
Planariidae 6.3 O
Girardia sp. 7.1 P 2
MOLLUSCA
Gastropoda
Mesogastropoda
Pleuroceridae 6
Elimia sp. 2.7 SC 11 9 26
Basommatophora
Ancylidae 6.6 SC
Ferrissia sp. 6.6 SC 2
Physidae 8.7
Physella sp. 8.8 CG 5
Planorbidae 7.1 SC
Menetus sp. 7.6 SC 3
ANNELIDA
Clitellata
Oligochaeta 8 CG
Tubificida
Enchytraeidae 9.8 CG 1
Naididae CG
Naidinae 8 CG
Nais sp. 8.7 CG 1
Tubificinae w.o.h.c. 10 CG 1
ARTHROPODA
Arachnoidea
Acariformes 55 2
Lebertiidae 55
Lebertia sp. 5.5 1
Sperchontidae 55
Sperchon sp. 5.5 2 5 12
Crustacea
Isopoda 7.4
Asellidae 7.9 SH
Lirceus sp. 7.4 CG 13 4 2 4
Amphipoda 7.2 CG
Crangonyctidae 7.2
Crangonyx sp. 7.2 CG 3
Decapoda 6
Cambaridae 6
PAI, Inc. Page 1of4
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CEC, SPRINGHILL, MAURY COUNTY, TN, BENTHIC MACROINVERTEBRATES COLLECTED 4/17/2020.

PAI ID NO 53717 53718 53719 53720
STATION GRASS001.4WI | MCCUT00.1M4 | RUTHE019.3M4 | CROOK000.2M4
DATE 4/17/2020 | 4/17/2020 | 4/17/2020 4/17/2020
FRACTION 1/24 1/32 1/20 1/3
SPECIES T.V. |F.F.G.| CL
Faxonius sp. 2.7 SH 1 1 3
Insecta
Ephemeroptera
Baetidae 6 CG 12
Acentrella sp. 2.5 CG 10
Baetis sp. 6 CG 9
Plauditus sp. 4 CG 6 45
Caenidae 6 CG
Caenis sp. 6.8 CG 8 12
Plecoptera
Perlidae 2 P CL
Perlesta sp. 2.9 P CL 11
Perlodidae 2.2 P CL
Isoperla sp. 3.2 P CL 1
Trichoptera
Hydropsychidae 4.1 FC | CL 35
Cheumatopsyche sp. 6.6 FC | CL 5 6 3
Philopotamidae 2.2 FC | CL
Chimarra sp. 3.3 FC | CL 2 1
Rhyacophilidae 1 P CL
Rhyacophila sp. 1 P CL 1
Coleoptera
Elmidae 441 | CG | CL 1
Optioservus sp. 2.1 SC | CL 1
Stenelmis sp. 5.60 SC | CL 7 12 26 59
Psephenidae 3.3 SC | CL
Psephenus sp. 2.3 SC | CL 2 2
Diptera
Ceratopogonidae 6.8 P 5
Chironomidae
Brillia sp. 5.7 SH 1
Conchapelopia sp. 8.4 P 2 1
Cricotopus sp. 7.44 CG | CL 9 39 11 3
Dicrotendipes sp. 7.2 CG 1 1 4
Eukiefferiella devonica gp. 345 | CG 3 12 8
Hydrobaenus sp. 9.2 SC 1
Micropsectra sp. 2.4 CG 7
Microtendipes sp. 4.6 CG | CL 19
Orthocladius sp. 4.4 CG 2 6 12 1
Parametriocnemus sp. 3.9 CG 52 24 7 8
Phaenopsectra sp. 6.85 SC | CL 1
Polypedilum sp. 6.1 SH 22 3 7 7

PAI, Inc.

Page 2 of 4

CEC spring hill4 20cl




CEC, SPRINGHILL, MAURY COUNTY, TN, BENTHIC MACROINVERTEBRATES COLLECTED 4/17/2020.

PAI ID NO 53717 53718 53719 53720
STATION GRASS001.4WI | MCCUT00.1M4 | RUTHE019.3M4 | CROOK000.2M4
DATE 4/17/2020 | 4/17/2020 | 4/17/2020 4/17/2020
FRACTION 1/24 1/32 1/20 1/3
SPECIES T.V. |F.F.G.| CL

Potthastia sp. 5.4 CG 2 1

Rheocricotopus sp. 4.7 CG 2 2

Rheotanytarsus sp. 6.5 FC | CL 2 4 4

Stempellinella sp. 5.6 CG 1

Stictochironomus sp. 5.4 CG 9 1

Sublettea sp. 14 6 1

Tanytarsus sp. 6.6 FC 11 1

Tvetenia sp. 355 | CG 9 1 2 4

Empididae 7.6 P 5

Hemerodromia sp. 6 P 3

Muscidae 5.3 1

Pericomanini 1

Simuliidae 4.7 FC | CL

Simulium sp. 4.9 FC | CL 17 13 5
TOTAL NO. OF ORGANISMS 189 194 180 215
TOTAL NO. OF TAXA 27 27 22 26
*TOTAL NO. OF TAXA 26 27 22 26
EPT 3 4 4 5
%0C 60.85% 71.13% 31.11% 14.42%
%EPT-CHEUM 6.35% 7.73% 36.67% 27.91%
NCBI 4.80 5.35 5.18 4.95
%TNUTOL 36.51% 41.75% 35.56% 49.77%
% CLINGERS-CHEUM 20.63% 40.21% 31.11% 53.49%

6 6 4 6

EPT 2 2 2 2
%0C 2 2 6 6
%EPT-CHEUM 0 0 6 4
NCBI 6 6 6 6
%TNUTOL 6 6 6 4
% CLINGERS-CHEUM 2 4 4 6
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CEC, SPRINGHILL, MAURY COUNTY, TN, BENTHIC MACROINVERTEBRATES COLLECTED 4/17/2020.

Cell: A117

Comment: a Organisms identified to order, family and subfamily are not included in total taxa or EPT counts (marked in bold) if an

organism is identified to genera under that order, family or subfamily unless it exhibits characteristics indicating it is not
one of the genera listed.
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