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1-888-891-8332 (TDEC)

Phase Il Small Municipal Separate Storm Sewer System (MS4) Annual Report

1. MS4 Information

Name of MS4: Brentwood MS4 Permit Number: TNS075175
Contact Person: Darek Baskin, P.E. Email Address: darek.baskin@brentwoodtn.gov
<
Pﬁ > MS4 Program Web Address:
Telephone: (615) 371-0080 * http://www.brentwoodtn.gov/departments/engineering/st
A ormwater-quality-management-program

Mailing Address: P.O. Box 788

City: Brentwood State: TN ZIP code: 37024
What is the current population of your MS4? 43,889 ‘Q&
What is the reporting period for this annual report? July1 2018 to June 30 2019 vﬁ.b

2. Discharges to Waterbodies with Unavailable Parameters or Exceptional Tennessee Waters (Section 3.1)

A. Does your MS4 discharge into waters with unavailable parameters (previously referred
to as impaired) for pathogens, nutrients, siltation or other parameters related to X Yes [1No
stormwater runoff from urbanized areas as listed on TN’s most current 303(d) list
and/or according to the on-line state GIS mapping tool (tdeconline.tn.gov/dwr/)? If yes,
attach a list.

B. Are there established and approved TMDLs (http://www.tn.gov/environment/article/wr- Yes [ No
ws-tennessees-total-maximum-daily-load-tmdl-program) with waste load allocations for
MS4 discharges in your jurisdiction? If yes, attach a list.

C. Does your MS4 discharge to any Exceptional Tennessee Waters (ETWs -
http://environment-online.tn.qov:8080/pls/enf reports/f?p=9034:34304:4880790061142)? If yes, X Yes 0 No

attach a list.

D. Are you implementing specific Best Management Practices (BMPs) to control pollutant
discharges to waterbodies with unavailable parameters or ETWs? If yes, describe the
specific practices: The City of Brentwood is providing training and education at the
annual Environmental Education Day for over 300 students this year; we are increasing X Yes [] No
public awareness through the City Newsletter, website, PSA's and paid participation in
TNSA Social Media Campaidgn; we have partnered with the Harpeth River Watershed
Assaociation to fund bank stabilization projects; we also partner with Brentwood Rotary
Club and Keep Williamson Beautiful to organize an annual stream clean-up.

3. Public Education/Outreach and Involvement/Participation (Sections 4.2.1 and 4.2.2)

A. Have you developed a Public Information and Education plan (PIE)? Yes [J No

B. Is your public education program targeting specific pollutants and sources, such as Hot
Spots? If yes, describe the specific pollutants and/or sources targeted by your public
education program: Residential impacts, including car washing and maintenance, yard Yes [1 No
fertilizers, animal and yard waste, salt water pool draining, and erosion prevention and
sediment control.
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Phase Il Small Municipal Separate Storm Sewer System (MS4) Annual Report

Do you have a webpage dedicated to your stormwater program? If yes, provide a X Yes [ No
link/lURL: http://lwww.brentwoodtn.gov/departments/engineering/stormwater-quality-
management-program

Summarize how you advertise and publicize your public education, outreach, involvement and participation
opportunities: The City of Brentwood advertises through a newsletter, the TAB program, paid participation in
TNSA's Social Media Campaign, and a press release for Environmental Education Day.

Summarize the public education, outreach, involvement and participation activities you completed during this
reporting period: The City of Brentwood hosted Hazardous Waste Day, Environmental Education Day (October
2018), and has participated in Tennessee Stormwater Association (TNSA) meetings and their annual
conferences.

Summarize any specific successful outcome(s) (e.g., citizen involvement, pollutant reduction, water quality
improvement, etc.) fully or partially attributable to your public education and participation program during this
reporting period: Neighborhood Associations participate in stream clean ups and neighborhood clean ups that
are not administered by the City of Brentwood. Brentwood and Ravenwood Highschool have environmental
science programs, in which part of the curriculum covers storm water quality topics and includes the
Environmental Education Day held at Deerwood Arboritum through which the Little Harpeth flows.

4. |llicit Discharge Detection and Elimination (Section 4.2.3)

A

Have you developed and do you continue to update a storm sewer system map that
shows the location of system outfalls where the municipal storm sewer system X Yes [ No
discharges into waters of the state or conveyances owned or operated by another MS47?

If yes, does the map include inputs into the storm sewer collection system, such as the
inlets, catch basins, drop structures or other defined contributing points to the KYes [ No
sewershed of that outfall, and general direction of stormwater flow?

How many outfalls have you identified in your storm sewer system? 327

Do you have an ordinance, or other regulatory mechanism, that prohibits non- KYes [ No
stormwater discharges into your storm sewer system?

Have you implemented a plan to detect, identify and eliminate non-stormwater

discharges, including illegal disposal, throughout the storm sewer system? If yes,

provide a summary: Once each per permit cycle the outfalls are screened for illicit Yes I No
discharges in combination with visual stream assessments of impaired streams. (See

attached.)

How many illicit discharge related complaints were received this reporting period? 1

How many illicit discharge investigations were performed this reporting period? 1

Of those investigations performed, how many resulted in valid illicit discharges that were addressed and/or
eliminated? 1

5. Construction Site Stormwater Runoff Pollutant Control (Section 4.2.4)

A

Do you have an ordinance or other regutatory mechanism requiring:

Construction site operators to implement appropriate erosion prevention and sediment X Yes [T No
control BMPs consistent with those described in the TDEC EPSC Handbook?
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Phase Il Small Municipal Separate Storm Sewer System (MS4) Annual Report

Construction site operators to control wastes such as discarded building materials, X Yes [T No
concrete truck washout, chemicals, litter, and sanitary waste?

Design storm and special conditions for unavailable parameters waters or Exceptional Yes ] No
Tennessee Waters consistent with those of the current Tennessee Construction
General Permit (TNR100000)?

B. Do you have specific procedures for construction site plan (including erosion prevention [ ves ] No
and sediment BMPs) review and approval?

C. Do you have sanctions to enforce compliance? X Yes [ No

D. Do you hold pre-construction meetings with operators of priority construction activities K Yes [1No
and inspect priority construction sites at least monthly?

E. How many construction sites disturbing at least one acre or greater were active in your jurisdiction this reporting
period? 33

How many active priority and non-priority construction sites were inspected this reporting period? 33

® |

How many construction related complaints were received this reporting period? 14

Permanent Stormwater Management at New Development and Redevelopment Projects (Section 4.2.5)

A. Do you have a regulatory mechanism (e.g. ordinance) requiring permanent stormwater
pollutant removal for development and redevelopment projects? If no, have you X Yes I No
submitted an Implementation Plan to the Division? ] Yes [ No

B. Do you have an ordinance or other regulatory mechanism requiring:

Site plan review and approval of new and re-development projects? X Yes [ No
A p'roc.ess to ensure stormwater control measures (SCMs) are properly installed and Yes ] No
maintained?

Permanent water quality riparian buffers? If yes, specify requirements: Waterway

natural area (WNA) on each side of waterway is to be 60 feet when the upstream

watershed area is at least one square mile, and 30 feet when the upstream watershed X Yes [J No
area is less than one square mile, unless federal or state regulations require a wider

WNA.

C. What is the threshold for development and redevelopment project plans plan review (e.g., all projects, projects
disturbing greater than one acre, etc.)? All new or redevelopment projects, regardless of disturbance.

How many development and redevelopment project plans were reviewed for this reporting period? 12
How many development and redevelopment project plans were approved? 12

How many permanent stormwater related complaints were received this reporting period? 0
How many enforcement actions were taken to address improper installation or maintenance? 0

T om MmO

Do you have a system to inventory and track the status of all public and private SCMs
. . K Yes [0 No
installed on development and redevelopment projects?

Does your program include an off-site stormwater mitigation or payment into public
i [1Yes X No
stormwater fund? If yes, specify.
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Phase II Small Municipal Separate Storm Sewer System (MS4) Annual Report

7. Stormwater Management for Municipal Operations (Section 4.2.6)

A

As applicable, have stormwater related operation and maintenance plans that include information related to
maintenance activities, schedules and the proper disposal of waste from structural and non-structural stormwater
controls been developed and implemented at the following municipal operations:

Streets, roads, highways? [ Yes X No
Municipal parking lots? [ Yes X No
Maintenance and storage yards? X Yes [ No
Fleet or maintenance shops with outdoor storage areas? X Yes [ No
Salt and storage locations? Yes [[INo
Snow disposal areas? X Yes 1 No
Waste disposal, storage, and transfer stations? X Yes 1 No

Do you have a training program for employees responsible for municipal operations at
facilities within the jurisdiction that handle, generate and/or store materials which X Yes [J No
constitute a potential pollutant of concern for MS4s?

If yes, are new applicable employees trained within six months, and existing applicable Yes ] No
employees trained and/or retrained within the permit term? =

8. Reviewing and Updating Stormwater Management Programs (Section 4.4)

A. Describe any revisions to your program implemented during this reporting period including but not limited to:

Modifications or replacement of an ineffective activity/control measure. None

Changes to the program as required by the division to satisfy permit requirements. The City of Brentwood plans
to implement the pollutant removal requirements for new and re-development as required by final TN CGP to
improve the quality of water. These changes will be implemented after further clarification or direction is provided
by TDEC.

Information (e.g. additional acreage, outfalls, BMPs) on newly annexed areas and any resulting updates to your
program. None

In preparation for this annual report, have you performed an overall assessment of your

stormwater management program effectiveness? If yes, summarize the assessment

results, and any modifications and improvements scheduled to be implemented in the X Yes [ No
next reporting period. The current stormwater ordinance and monitoring efforts are very

effective. Minor stormwater management program modifications to be implemented in

compliance with new CGP and when direction from TDEC is provided.
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Phase Il Small Municipal Separate Storm Sewer System (MS4) Annual Report

9. Enforcement Response Plan (Section 4.5)

A. Have you implemented an enforcement response plan that includes progressive
enforcement actions to address non-compliance, and allows the maximum penalties X Yes [1No
specified in TCA 68-221-11067 If no, explain.

B. As applicable, identify which of the following types of enforcement actions (or their equivalent) were used during
this reporting period; indicate the number of actions, the minimum measure (e.g., construction, illicit discharge,
permanent stormwater management), and note those for which you do not have authority:

Action Construction Fermanait . Micit In Your ERP?
Stormwater Discharge

Verbal warnings #12 # #1 []Yes X No

Written notices #8 # # Yes [1 No

Citations with <

administrative penalties # #0 #0 ves LI No

Stop work orders #6 # # X Yes ] No

Withholding of plan

approvals or other #2 # # [1 Yes X No

authorizations

Additional Measures # # # Describe:

C. Do you track instances of non-compliance and related enforcement documentation? X Yes I No

D.

What were the most common types of non-compliance instances documented during this reporting period?
Lack of ESPC measures, improper construction entrance, failure to maintain ESPC measures during
construction.

10. Monitoring, Recordkeeping and reporting (Section 5)

A

Summarize any analytical monitoring activities (e.g., planning, collection, evaluation of results) performed during
this reporting period. Benthic Macroinvertabrate samples were taken in tributaries to Little Harpeth, Holt, Owl,
Beech, and Spencer Creeks as part of our in-stream assessments during the current reporting period.
Summarize any non-analytical monitoring activities (e.g., planning, collection, evaluation of results) performed
during this reporting period. In-stream visual assessments were conducted along tributaries to Little Harpeth
during the current reporting period.

If applicable, are monitoring records for activities performed during this reporting period
submitted with this report. X Yes I No

11. Certification
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Phase Il Small Municipal Separate Storm Sewer System (MS4) Annual Report

This report must be signed by a ranking elected official or by a duly authorized representative of that person. See
signatory requirements in sub-part 6.7.2 of the permit.

“I certify under penalty of law that this document and all attachments were prepared under my direction or supervision
in accordance with a system designed to assure that qualified personnel properly gather and evaluate the information
submitted. Based on my inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true,
accurate, and complete. | am aware that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.”

Printed Name and Title Signature Date

Annual reports must be submitted by September 30 of each calendar year (Section 5.4) to the appropriate Environmental
Field Office (EFQ), identified in the table below:

EFO Street Address City Zip Code Telephone
Chattanooga 1301 Riverfront Pkwy, Suite 206 Chattanooga 37402 (423) 634-5745
Columbia 1421 Hampshire Pike Columbia 38401 (931) 380-3371
Cookeville 1221 South Willow Ave. Cookeville 38506 (931) 520-6688
Jackson 1625 Hollywood Drive Jackson 38305 (731) 512-1300
Johnson City 2305 Silverdale Road Johnson City 37601 (423) 854-5400
Knoxville 3711 Middlebrook Pike Knoxville 37921 (865) 594-6035
Memphis 8383 Wolf Lake Drive Bartlett 38133 (901) 371-3000
Nashville 711 R S Gass Boulevard Nashville 37216 (615) 687-7000
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City of Brentwood, TN
Municipal Separate Storm Sewer System (MS4) Annual Report
Report Attachments

Section 2.A. - List of Waters with Unavailable Parameters in Jurisdiction Based on TDEC Viewer

as of September 2019

Waterbo

Waterbody

dy Name LD. # Cause(s) Source Name(s)
Sedimentation/Siltation Grazing in Riparian or Shoreline
Zones
Litil Sedimentation/Siltation Discharges from Municipal Separate
Har eih TN05130204021 Storm Sewer Systems (MS4)
Ris or _2000 Phosphorus (Total) Discharges from Municipal Separate
Storm Sewer Systems (MS4)
Nitrate/Nitrite (Nitrite + Discharges from Municipal Separate
Nitrate as N) Storm Sewer Systems (MS4)
Unnamed Sedimentation/Siltation Discharges from Municipal Separate
Trib to the Storm Sewer Systems (MS4)
Little TN 1(?20(';2(? 4021 Alteration in stream-side or | Discharges from Municipal Separate
Harpeth - littoral vegetative covers Storm Sewer Systems (MS4)
River
Unnamed Sedimentation/Siltation Discharges from Municipal Separate
Trib to the Storm Sewer Systems (MS4)
Little TNOS 10339 (%) 4021 Alteration in stream-side or | Discharges from Municipal Separate
Harpeth - littoral vegetative covers Storm Sewer Systems (MS4)
River
Escherichia coli Discharges from Municipal Separate
Storm Sewer Systems (MS4)
Holt TN05130202007 Phosphorus (Total) Discharges from Municipal Separate
Creek 1100 Storm Sewer Systems (MS4)
Nitrate/Nitrite (Nitrite + Discharges from Municipal Separate
Nitrate as N) Storm Sewer Systems (MS4)
Phosphorus (Total) Discharges from Municipal Separate
Storm Sewer Systems (MS4)
Owl TN05130202007 Sedimentation/Siltation Discharges from Municipal Separate
Creek 0900 Storm Sewer Systems (MS4)
Alteration in stream-side or | Discharges from Municipal Separate
littoral vegetative covers Storm Sewer Systems (MS4)
Sedimentation/Siltation Site Clearance (Land Development or
Beech | TN05130204021 Redevelopment)
Creek 0400 Alteration in stream-side or | Site Clearance (LL.and Development or
littoral vegetative covers Redevelopment)
Escherichia coli Discharges from Municipal Separate
Storm Sewer Systems (MS4)
Spencer TN05130204016 Sedimentation/Siltation Discharges from Municipal Separate
Creek 0200 Storm Sewer Systems (MS4)

Alteration in stream-side or
littoral vegetative covers

Discharges from Municipal Separate
Storm Sewer Systems (MS4)




City of Brentwood, TN
Municipal Separate Storm Sewer System (MS4) Annual Report
Report Attachments
Section 2.B. TMDLs with Waste Load Allocations for MS4 Discharges

CHEATHAM LAKE WATERSHED (05130202)

TMDL for E. coli (April 2008)
None of the impaired waterbodies listed are within the Brentwood City Limits.

HARPETH RIVER WATERSHED (05130204)

TMDL for siltation (May 2002)
The implementation plan notes that the wasteload allocation for MS4s will be implemented through MS4 permits and the

MS4’s stormwater management plan. No additional TMDL monitoring is required.

TMDL for metals (July 2003)
No waste load allocations for MS4 discharges

TMDL for E. coli (March 2006)
None of the impaired waterbodies listed are within the Brentwood City Limits.

TMDL for organic enrichment/low dissolved oxygen (September 2004)
See below

‘Water Quality Limited Segments and Pollutant Causes Addressed by the TMDLs

Waterbody
CAUSE
(waterbody ID&) Impacted Waterbody {Pollutant)
o Re ic enri low
Harpeth River — West Harpeth River to Spencer Creek TNO5130204 016 — 1000 thamc enrichment/low
dissolved oxygen
Harpeth River — Spencer Creek to Watson Creek TN05130204 016 — 2000 Qrgamc enrichment/low
dissolved oxygen
Harpeth River — Watson Creek to Mayes Creek TN05130204 016 - 3000 Low DO
Harpeth River — Mayes Creek to Wilson Branch TN05130204 016 — 4000 Low DO

HARPETH RIVER TRIBUTARIES T ————

Asrington Cr, EfEREEECE, Watson Br, 5-mile Cr, TN05130204 016 disgsom o . . E

Lynnwood Cr, and Starnes Ct e

Concord Creek TNO51300204 018 — 0200 Qrgamc enrichment/low
dissolved oxygen

Kelley Creek TNO051300204 018 — 0300 QIgamc earichment/low
dissolved oxygen

Harpeth River — unnamed trib. To headwaters TN051300204 018 — 3000 Low DO

HARPETH RIVER TRIBUTARIES Oraanic enichmentlow

Newsome Cr, Trace Cr, and Murray Branch are partially | TN05130204 009 8

e dissolved oxygen

supporting

Beech Creek TNO5130204 009 — 1100 Qrgamc earichment/low
dissolved oxygen

WEST FORK HARPETH RIVER

A portion of West Harpeth, plus Cayce Branch, Polk,

TN05130204 013

Organic enrichment/low

and Kennedy Creek are partially supporting disSolved o
Rattlesnake Branch TN05130204 013 — 0610 Qrgamc enrichment/low

dissolved oxygen
HARPETH RIVER g Organic enrichment/low
From South Harpeth River to the Little Harpeth River TRD5150204007:2000 dissolved oxygen
HARPETH RIVER . Organic enrichment/low
From Little Harpeth River to the West Harpeth River TN05130204009-3000 dissolved oxygen
LITTLE HARPETH RIVER TN05130204021-1000 Low DO

From Harpeth River to Otter Cr




City of Brentwood, TN

Municipal Separate Storm Sewer System (MS4) Annual Report

Report Attachments
Table 18 Nutrient Waste Load Allocations for MS4s
WLAs for MS4s
Total Nitrogen Total Phosphorus
Subwatershed Summer * Winter # Summer * ‘Winter *
(05130204) [Ibsfac/month] | [lbs/ac/month] | [Ibs/fac/menth] | [lbs/ac/month]
0101 0.186 0.521 0.037 0.105
0104 0.173 0.520 0.021 0.063
0103 0.164 0.516 0.012 0.041
0201 0.167 0.521 0.014 0.043
0202 0.152 0.438 0.012 0.037
0301 0.148 0438 0012 0,033
0302 0.167 0.521 0.014 0.043

Table 26 Wasteload and Load Allocations to Watershed Runoff protect DO levels in the lower

* Summer: 5/1 - 1031; Winter: 11/1 - 430.

Harpeth River
HUC-12 Total Nitrogen Total Nitrogen WLA Percent LA Percent
Subwatershed * Summer * Winter Reduction in Reduction in rural
(05130204) Ibs/month Ibs/month MS4 Area area
0104 7335 21966 20.0 20.0
0105 5864 18260 494 49.4
0201 4062 12649 33.1 33.1
0202 3026 9119 331 33.1
0301 6233 18337 44 8 448
0302 215 16423 313 343

* Summer: May 1 - October 31; Winter: November 1 — April 30

The majority of Spencer Creek (TN05130204016-0200) in the 0105 watershed is not located within the City Limits. Only
small portions of the headwaters are within the City Limits.

The portion of the Little Harpeth (TN05130204021-1000) listed for the 0302 watershed (0601 on the TDEC GIS viewer)
is not located within the City Limits.

Section 2.C. - List of Exceptional Tennessee Waters (ETWs) to which the MS4 discharges

~
Waterbody Name | Waterbody Description HUC 8 Reason for Inclusion
Edmonson Branch Frei (Ll Creek.to SIISeL 05130202 Federal endangered Nashville Crayfish.
Road crossing.
Mill Creek From Mill Creek near Old
e Hickory Blvd to Hwy 05130202 Federal endangered Nashville Crayfish.
Unnamed Tributary ;
11/41a/31a crossing,
) Federal endangered Nashville Crayfish has
el Crefa k Firam OV G eek' o 05130202 been documented from Owl Creek to first
Unnamed Tributary Sunset Rd to origin. .
road crossing.
Owl Creek Federal endangered Nashville Crayfish has
it From Owl Creek to origin. | 05130202 been documented from Owl Creek to
Unnamed Tributary .
Carpenter Rd crossing.
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1.0 INTRODUCTION

As part of the Municipal Separate Storm Sewer System (MS4) Phase 1I NPDES permit —
TNS000000 (Permit) for the City of Brentwood, issued by the Tennessee Department of
Environment and Conservation (TDEC), the City is required to perform benthic macroinvertebrate
surveys in all streams identified by TDEC as waters with unavailable parameters for siltation,
habitat alteration, nutrients, and/or pathogens within a five year permit cycle. The City is currently
in year three of their five year permit cycle. There are seven streams within the City’s MS4
jurisdiction that require benthic invertebrate sampling: Holt Creek, Beech Creek, Little Harpeth
River, Owl Creek, Spencer Creek, and two unnamed tributaries to the Little Harpeth River (UT to
Little Harpeth 0300 and UT to Little Harpeth 0200). Sampling locations are identified on Figure
1. Beech Creek and Spencer Creek sampling locations are located just outside the Brentwood City
limits in proximity to TDEC designated sampling locations. CEC determined that the majority of
the watershed at the TDEC sampling locations for Beech Creek and Spencer Creek is primarily
located in the City of Brentwood and that outside sources would not significantly alter the results
of the benthic survey. Owl Creek and Holt Creek are located in the Mill Creek Upper watershed
(HUC-12 — 051302020101) within the Cheatham Lake watershed (HUC-8 — 05130202). Beech
Creek, Little Harpeth River, the two unnamed tributaries, and Spencer Creek are located in the
Little Harpeth River watershed (HUC-12 — 051302040601) within the Harpeth River watershed
(HUC-8 —05130204).

Civil & Environmental Consultants, Inc. -1- Benthic Macroinvertebrate Survey 2019
CEC Project 174-840 April 2019



2.0 METHODS
2.1  FIELD

Seven benthic invertebrate samples were collected on March 29 and April 01, 2019 in accordance
with the TDEC Standard Operating Procedure (SOP 2017) for macroinvertebrates. In each
sampling reach (site), a square meter net (500-pm mesh) was used to collect approximately one
square meter of material from two different 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 pm mesh net. The four samples were then composited. The
material collected at each site was combined, washed in a 500-pm mesh sieve to remove excess
sediment, 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 of TDEC (2017). 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 US Series No. 35 (500 pm mesh) sieve to remove ethanol and
excess detritus. The samples contained a large amount of material (detritus and organisms) and
were subsampled using the Caton (1991) method recommended by TDEC (2017). 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. Organisms were identified using either
a dissecting or compound microscope. The 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 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.

Civil & Environmental Consultants, Inc. -2 Benthic Macroinvertebrate Survey 2019
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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 TDEC (2017) SOP and are all based
on generic level identifications:

1.

2

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

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

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

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

NCBI (North Carolina Biotic Index) — calculated as NCBI = b xiTt‘ where:

x; = 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

%Clingers (Percent Clingers) — total number of individuals that build fixed retreats (or
have adaptations to attach to surfaces in flowing water), divided by the total number of
individuals in the sample.

%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 and stream size. The resulting total
of all metrics is the Tennessee Macroinvertebrate Index (TMI) score (TDEC 2017). The drainage
area for Owl Creek, Little Harpeth River, the two unnamed tributaries, and Beech Creek sampling
sites is >2.5 square miles while the drainage area for Holt Creek and Spencer Creek sampling sites
is <2.5 square miles.
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3.0 RESULTS

Measurements of in-situ water quality parameters, water velocity, and habitat assessment are
presented in Table 1 below.

Table 1. In-situ Water Quality Monitoring
City of Brentwood, Williamson County, TN
Little UT to Little | UT to Little
Site Owl Harpeth Harpeth Harpeth Beech | Holt | Spencer
Creek River River River Creek | Creek | Creek
(0300) (0200)
pH (su) 8.02 8.01 8.07 7.26 8.31 8.81 197
Conductivlty” | gg04 | 3835 409.8 432.1 | 3124 | 3607 | 302.7
(uS/cm)
Temperature | 456 | 136 13.4 15.4 71 | 137 | 150
)
Dissolved
Oxygen 10.05 11.96 13.61 8.97 1544 | 16.98 11.41
(mg/L)
Dissolved
Oxygen (%) NA 114.6 129.5 89.1 125.5 | 160.6 112.4
Flow (cfs) 16.1 11.2 1.55 0.37 2.40 1.40 0.18
— 120 | 109 124 75 119 | 101 | 88
Assessment

In-Situ water quality parameters give a general sense of water quality at each of the benthic
sampling locations. The pH ranged from 7.26 to 8.81 with Holt Creek having the highest pH. The
higher pH in Holt Creek is most likely relatable to the amount of limestone rock in the channel
which can cause alkaline waters and is common in middle Tennessee streams. 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 chemicals in the water. The conductivity
readings ranged from 302.7 to 432.1 which is considered normal. 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 8.97 to 16.98 with Beech
Creek and Holt Creek having the highest readings of 15.44 and 16.98, respectively. Dissolved
oxygen is produced primarily by agitation (riffles) 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. 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
than samples taken early in the day. Colder water temperatures also increases the water’s capacity
for oxygen.
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Results from the calculations of the biological measures are presented in Table 2, with the
corresponding TMI scores shown in Table 3.

Table 2. Values for Biological Measures
City of Brentwood, Williamson County, TN
UT to UT to
Littl ittl Litt]
Site Owl Hal eeth H[: tec’;h Hal e?th Beech | Holt | Spencer
Creek rp rp rp Creek | Creek | Creek
River River River
(0300) | (0200)
Total # of individuals 187 160 231 168 204 204 221
Taxa Richness 32 24 23 19 24 29 19
EPT Richness 12 5 6 3 11 9 4
Percent
EPT-Cheumatopsyche 28.34 8.13 30.74 11.9 18.63 7.84 9.95
Percent
Oligocheta/Chironomidas 35.83 85.63 41.56 83.93 68.14 | 70.59 77.83
NC Biotic Index 4,93 5.93 4.54 5.26 5.93 5.35 6.57
Percent
Clingsis Chenmatapsyele 5134 | 46.88 21.65 27.98 67.16 | 24.02 77.83
Percent Nutrient Tolerant 41.71 59.38 35.5 44.64 67.16 | 59.31 66.52

The total number of individuals identified ranged from 160 to 231 organisms. A total of 64 taxa
was identified from the samples with a range of 19 to 32 taxa per sample. Thirty four taxa were
categorized as intolerant (tolerance values < 4.51) and eight taxa were categorized as tolerant
(tolerance values > 7.50); those between these two values are considered facultative. Tolerance
values ranged from 1.2 (Diphetor sp.) to 8.6 (Physella sp.), and there were twenty eight (28) 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)
City of Brentwood, Williamson County, Tennessce
UT to UT to
Littl Littl Littl
Site Sl Ha eih Hal eih Hal e?ch Heeeh 1ol Snencer
Creek P rp rp Creek | Creek | Creek
River River River
(0300) (0200)
Drainage Area at
Sampling Site (square 12 9.9 2.8 2.83 5 1.67 0.73
miles)
Bioregion 71i 71h 71h 71h 71h 71i 71h
Taxa Richness 6 4 4 4 4 6 2
EPT Richness 6 2 2 0 4 6 2
Percent
EPT-Cheumatopsyche 4 0 . 0 . v b
Percent
Oligochaeta/Chironomidae ; 0 4 . % 2 H
NC Biotic Index 6 4 6 4 4 6 2
Percent :
Clingers-Cheumatopsyche . * = : 0 2 6
Percent Nutrient Tolerant 6 2 4 4 2 4 2
Total (TMI) 40 16 24 14 24 22 14

The values for Taxa Richness ranged from 19 to 32, resulting in TMI scores ranging from 2 to 6,
with Spencer Creek having the lowest number of taxa and the only site to score a 2 for this metric.
EPT Richness values ranged from 3 to 12, resulting in TMI scores ranging from 0 to 6, with the
Unnamed tributary (0200) having the lowest score for this metric and the only site that scored a 0.
Percent EPT-Cheumatopsyche values were highest at Owl Creek resulting in a metric value of 4,
while the other six sites each had metric values of 0 and 2. Owl Creek and the Unnamed tributary
(0300) had the lowest percentage of Oligochaeta + Chironomidae resulting in scores of 6 and 4,
respectively. The NC Biotic Index scores ranged from 4 to 6 for all sites except Spencer Creek
which scored a 2 for this metric. Percent of Clingers ranged from 21.65 to 77.83, resulting in metric
values from 2 to 6, and percent nutrient tolerant ranged from 35.5 to 67.16, resulting in metric
values from 2 to 6.

A determination of biological condition is determined from the TMI bio-criteria scores as follows:
e >32 —Non-impaired (Supporting)
e 21-31 — Slightly impaired (Partially Supporting)
e 10-20 — Moderately impaired (Partially Supporting)

Benthic Macroinvertebrate Survey 2019
April 2019



e <10 — Severely impaired (Non-supporting)

The target TMI score for each bioregion is 32, which indicates no impairment. Owl Creek, at the
sampling location, had the highest TMI score of 40 (no impairment/supporting) and the second
highest habitat assessment score of 120. Owl Creek scored a metric value of 6 for every category
except Percent EPT-Cheum where it scored a metric value of 4. Owl Creek is a healthy stream
with a diverse benthic community, The Unnamed tributary (0300), Beech Creek, and Holt Creek
had TMI scores ranging from 22 to 24 indicating slight impairment (partially supporting) and
habitat assessment scores of 124, 119, and 101 respectively, indicating suboptimal habitat. The
Little Harpeth River, Unnamed tributary (0200), and Spencer Creek had TMI scores ranging from
14 to 16 indicating moderate impairment (partially supporting) and habitat assessment scores of
109, 75, and 88 respectively, indicating marginal to suboptimal habitat.
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APPENDIX A
PHOTOGRAPHS OF SAMPLING SITES




Photo Summary: Photos taken March 29 and April 01,2019
Project Description: Benthic Macroinvertebrate Survey; City of Brentwood, Williamson County, Tennessee

" Photo 1. View of Owl Creek looking upstream at the sampling location (35.992966;
| -86.698079).

' Photo 2. View of Owl Creek looking downstream toward Concord Rd. at the
' sampling location (35.992966; -86.698079).
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Photo Summary: Photos taken March 29 and April 01, 2019
Project Description: Benthic Macroinvertebrate Survey; City of Brentwood, Williamson County, Tennessee

Photo 4. View of Little Harpeth River looking downstream (35.995297; -
86.786969).
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Photo Summary: Photos taken March 29 and April 01,2019
Project Description: Benthic Macroinvertebrate Survey; City of Brentwood, Williamson County, Tennessee

Photo 5. View of an Unnamed Tributary to Little Harpeth River (0300} looking
upstream (35.995704; -86.790303).

Photo 6. View of an Unnamed Tributary to Little Harpeth River (0300) looking
downstream (35.995704; -86.790303).
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Photo Summary: Photos taken March 29 and April 01,2019
Project Description: Benthic Macroinvertebrate Survey; City of Brentwood, Williamson County, Tennessee

| Photo 7. View of an Unnamed Tributary to Little Harpeth River (0200) looking
| upstream (36.01446; -86.797851).

Photo 8. View of an Unnamed Tributary to Little Harpeth River (0200) looking
downstream (36.01446; -86.797851).
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Photo Summary: Photos taken March 29 and April 01, 2019
Project Description: Benthic Macroinvertebrate Survey; City of Brentwood, Williamson County, Tennessee

Photo 9. View of Beech Creek looking upstream at the sampling location
(36.036359; -86.871091).

Photo 10. View of Beech Creek looking downstream at the sampling location
(36.036359; -86.871091).
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Photo Summary: Photos taken March 29 and April 01, 2019
Project Description: Benthic Macroinvertebrate Survey; City of Brentwood, Williamson County, Tennessee

Photo 11. View of Holt Creek looking upstream at the sampling location
(36.008779; -86.72163).

Photo 12. View of Holt Creek looking downstream at the sampling location
(36.008779; -86.72163).
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Photo Summary: Photos taken March 29 and April 01, 2019
Project Description: Benthic Macroinvertebrate Survey; City of Brentwood, Williamson County, Tennessee

Photo 13. View of Spencer Creek looking upstream at the sampling location
(35.971427; -86.833533).

Photo 14. View of Spencer Creek looking downstream at the sampling location
(35.971427; -86.833533).
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APPENDIX B
FIELD DATA SHEETS AND HABITAT ASSESSMENTS




Division of Water Resources

QSSOP tor Macroinvertebrate Streamn Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
Effective Date: August 11,2017

STREAM SURVEY INFORMATION Avoendix B: Pace 10 of 15

| DWR station 1D: ) LoD . B )T samplers: (' e O Lagtt

| Monitoring Location Name: &t Creer . Date: 3/,9 /9 ' Time: & 52/
Monitoring Location: (), 3| (re.fle @ omeood 2] Organization: P g0 7,1¢. | Drainage Area: ], e
County: Lif], ity s Ecoregion: v u/s ECO: )
Latitude: 45,99 2490 HUC: psl3g2020lt] WS Grp:
Longitude: -Zl,./ 4%014 WBID: Field Log #:

Project Name: 1 Watershed [1303(d) [ Antideg CJECO LCIFECO Other: A5/

Project ID: TNPR
Activity Type: l;ZlSample 1QCSample [Habitat [QChabitat O QCID

Sample Status: [X[Collected [ISeasonally Dry  CIFrequently Dry [INo Channel
OToo Deep (Not Wadeable) [IToo Deep (Temporary) [IPermanent Barrier [IFenced
OLandowner Denial: OTemporary Barrier  [Posted Plan to revisit? OYes CINo

Flow Conditions: CIDry Olsolated Pools [IStagnant [low [Moderate DOHigh [IBankful OFlooding

Sample Collected? Comment Sample Collected? Comment
Biorecon Periphyton

SQKICK TN SO U Other

SQBANK ! ) Describe Other Sample:

Chemicals/Bacteria: [ONone [Routine U[Nutrient [OMetals 0OE. coli [Organics [OOther

Field Parameters: Meter(s) Used: \{5] Pro Plus

pH (su) 8.07 Dissolved Oxygen %

Conductivity (umhos) 94, 7.5 Turbidity (NTU)

Temperature (C°) 12, ¢ TDS (mg/L)

Dissolved Oxygen (ppm = mg/L) 10,05 Flow (cfs) 1o, |

* Meter Problems?__A\ o

Photos Taken? [1 No [QYes: Description: _Jd 2 fp<)ceciom [ AoIn 5 fie oon

Previous 48 hours precipitation: CIUnknown KINone [OSlight [OModerate [Heavy DFIooding—
Air Temperature (°F) §5° °

Physical Characteristics & Light Penetration:

Gradient (sample reach): CIFlat Olow KModerate OHigh  [lCascades

Average Stream Width: OVery Small (<1.5yd) TISmall (1.5-3yd) [IMed. (3-10yd) IXfLarge (10-25yd) ClVery Large
(>25yd)

Maximum Stream Depth: [CIShallow (<0.3yd) [XMedium (0.3-0.6yd) [IDeep (0.6 —1yd) [IVery Deep(>1yd)

% Canopy Cover Estimated for Reach: Ly %

% Canopy Cover Measured (mid-reach): 715 u/s+ 40 _d/s+ ’LO_ LDB + __40 RDB = Total/384*100 _
" Channel Characteristics:

Bank Height: -2 (yd.) High Water Mark: |- 7 {yd.)

Bank Slope LDB: CIDeeply incised OIBluff/Wall [HUndercut OSloughing [Steep terrain  ClGentle Slope

Bank Slope RDB: [lDeeply incised [IBluff/Wall OUndercut [Sloughing [Steep terrain  [NGentle Slope

Manmade Modification: CJNone CIRip-Rap ClCement [IGabions ClChannelized CdDam ClDredging KIBridge CIATV

Stream Characteristics:

Sediment Deposits: CINone  RIslight [lModerate [JExcessive [IBlanket

Sediment Type: [CINone [Sand KSilt OMud [IClay [Sludge [Mn Precipitant ClOrange Flocculent

Turbidity: CClear [SSlightly Turbid OMuddy OMilky OTannic  [IPlanktonic Algae [IDyed

Foam/Surface Sheen: FNone [INutrient [Surfactant [IBacteria

Algae: CDNone JASlight COModerate CIHigh Ochoking  Type: [lDiatoms HGreen [Mrilamentous CIBlue-green




Division of Water Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
Effective Date: August 11,,2017

TDEC-DWR Stream Survey Field Sheet (Back) Appendix B: Page 11 of 15

{ DWR Station ID: OWL06d. ¥ WL Date: </, ¢/)g  ASSeSSOIS: 29,0, Culiowwht
Dominate Substrate: (More than 25%) Check all thatapply  * / ‘
Riffle Run Pool
O Boulders (>107) X Boulders (>10%) X Boulders (>10”)
X Cobble (2.5-10™ N Cobble (2.5-10") A Cobble (2.5-10”)
B Gravel (0.1-2.5”) 0O Gravel (0.1-2.5") Ol Gravel (0.1-2.5”)
0 Bedrock O Bedrock 0 Bedrock
1 Sand 0 Sand 0O Sand
0  Silt (not gritty) O Silt (not gritty) O Silt (not gritty)
O Clay (Slick) O Clay (Slick) 0 Clay (Slick)
Surrounding Land Uses (list additional land uses under comments)
Forest O Grazing O  Stormwater O STP/WWTP O  Construction
0O  Wetland O Row Crops O  Urban ] Industry O  {mpoundment
O  Park O CAFO/Dairy K Commercial [ Mining/Dredging 0 ATV/OHV
X Hay/Fields O Logging B Residential [  Road/Hwy/RR O  Golf Course
Observed Human Disturbance to Stream: Blank (not observed) S (Slight M (Moderate) H (High)
Riparian Loss S | Logging Industry ATV/OHY
Channelization Urban Mining/ Dredging Golf Course
Active Grazing Comumercial Road/Hwy/RR M | Garbage/Trash
Row Crops Residential 5 | Construction Landfill
CAFO/Dairy STP/WWTP Impoundment Water Withdrawal

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 sheel if necessary.
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HABITAT ASSESSMENT FIELD DATA SHEET — MODERATE TO HIGH GRADIENT STREAM (FRONT)

(Refer to Protocol E for demiled descriptions and rank information)

PROJECT: Yoebesoet B iy, Deeeling

STA; / HABITAT ASSESSED BY: (1 /,.o0)). {5 1ec.
STREAM NAME: ()] Ope.cic DATE: 3)71/]9 | TIME: 9 00
MAP LABEL: ECOREGION:

HUC: QC: Consensus / Duplicate

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

1. Epifaunal
Substrate /
Available Cover

Over 70% of stream reach has
natural stable habitat suitable
for colonization by fish and/or
macroinveriebrates. Four or
more productive habitats are

present.

Natural stable habitat
covers 40-70% of
stream reach. Three or
more productive habitats
present. (If 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. (1f near 40% and
more than 2 go to
suboptimal.)

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

SCORE

20|19|18[17[16

|5|14||3|®|1|

|0|9ls|7|6

5|4]3[2||

Comiments:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

2. Embeddedness

Gravel, cobble, and boulders

Gravel, cobble and

Gravel, cobble, and
boulder s are 50-75%

Gravel, cobble, and
boulders are more than

of Riffles 0-25% surrounded by fine boulders 25-50%
sediment. Layering of cobble | surrounded 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. If near 25% drop to bottom layers of cobble | middle layers of cobble is | reduced to a single layer
suboptimal if riffle not layered | compromised. 1f near starting to fill with fine or is absent.
cobble. 50% & riffles not sediment,
layered cobble drop to
marginal.
SCORE 0wl [ufs)s]u]s]e][nlw]ols]7e]s[a]3]2]1
Comments:
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 (if fast-shallow regimes present (if fast- velocity/depth regime.
slow-shallow, fast-deep, fast- | is missing score lower), | shallow or slow-shallow Others regimes too small
shallow). 1f slow-deep missing are missing, score low). or infrequent to support
score 15. aquatic populations,
SCORE o]l ]ulw]is|g[s]e[ulw]ols]7 e s[a]3]2]1
Conunents:
OPTIMAL SUBOPTIMAL MARGINAL POOR
4, Sediment Sediment deposition affects Sediment deposition Sediment deposition Heavy deposits of fine

affects 30-50% of stream

Deposition less than 5% of stream bottom | affects 5-30% 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 ofwlslvulw]is]ulsfj)ulw]o]s]7[s[5]a]3]z]
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
lower banks and streambed is | streambed or 25% of streambed and/or channel and mostly

Status

covered by water throughout

reach. Minimal productive
habitat is exposed.

productive habitat is
exposed.

productive habitat is
mostly exposed.

present as standing pools,
Little or no productive
habitat due to lack of
water,

SCORE

20 | 19 [(s) 17 ] 16

15|14|13]12]1|

10|9|8|7|6

s]a]s]2]n

Comments:

1L




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

MAP LABEL: | DATE: | ASSESSOR INITIALS:
OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization, dredging rock | Channelization, Channelization, dredging | Over 80% of reach
Alteration removal or 4-wheel activity dredging 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 ln-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 .
pattems.
SCORE 0 o] ]w[isas]ein wlols[7]s[s[afs]2]n
N~
Comiments;
OPTIMAL SUBOPTIMAL MARGINAL POOR

7. Frequency of re-
oxygenation zones.
Use frequency of riffles
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-
oxygenation zones
infrequent; distance
between areas divided
by average stream width

Occasional re-
oxygenation area. The
distance between areas
divided by average
stream width is over 15

Generally all flat water
or flat bedrock; little
opportunity for re-
oxygenation, Distance
between arcas divided by

is 7-15. and up to 25. average stream width
>25.
SCORE 20 [ s [ ]s [is[u]i]rln oo B Js{s]a]s]2]n
Cominents:
OPTIMAL SUBOPTIMAL MARGINAL POOR

8. Bank Stability

(score each bank)
Deterimine left or right

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
of 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, If approaching sloughing; 60-100% of
erosion. If approaching | 60% score poor if banks | bank has erosional scars.
30% score marginal if steep.
banks steep.
SCORE (LDB) LEFT 10 9 8 7 6 5 4 | (3) I 0
SCORE (RDB) RIGHT 10 8 7 {6/ s 3 ! 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
each bank) include
vegetation from top of
bank to base of bank.
Determine left or right
side by facing
downstream

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

covered by undisturbed
vegetation. One class
may not be well
represented. Disruption
evident but not effecting
full plant growth. Non-
natives are rare (< 30%).

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

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

{>50%).

SCORE (LDB) LEFT 10 9 8 7 6 5 4 3 \2/ 1 0
SCORE (RDB) RIGHT 10 9 8 7 FsY| s 4 3 2 1 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-{8 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
of bank.

off potential is negligible.

areas < |8 meters are
small or are minimally

meters are small or are
minimally disturbed.

than 6 mieters are small
or are minimally

disturbed. - disturbed,
SCORE (LDB) LEFT 10 9 8 7 A 5 4+ S| 2 ] 0
SCORE (RDB) RIGHT 10 8 7 (6) 5 4 3 2 1 0
Comments:
TOTALSCORE ﬁ/ !7 D l Comparison to Ecoregion Guidelines (circle): ( ABOVE) or  BELOW

If score is below puidelines, result of (circle)

Natura) Conditions

Human Disturbance

Comimgnts;




Division of Water Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
Effective Date: August 11,, 2017

STREAM SURVEY INFORMATION Avoendix B: Pace 10 of 13

| DWR station ID: L1/ ¢ P)]], 7w x samplers: & 7. /. D

] Monitoring Location Name: /.- 1/, ... 7. | Date: 3-724- 2014 Time: /O %5 a,
Monitoring Location: iz i, .-i5 2 /.4 724 | Organization: /7 2 0 T, .| Drainage Area: Q‘ 9
County: /22 "1/, .0 iy, Ecoregion: 7/"[\ u/s ECO:
Latitude: 3% 4152977 HUC: 0351202040 0] WS Grp:
Longitude: - Q,, 1% (A A WBID; Field Log #:

Project Name: [ Watershed [1303(d) [JAntideg [JECO [LIFECO Other: A ./

Project [D: TNPR
Activity Type: E}/Sample 0 QC Sample L] Habitat [ QChabitat 1QCID

Sample Status: [¢€ollected [Seasonally Dry  [IFrequently Dry [INo Channel
OToo Deep (Not Wadeable) [Too Deep (Temporary) [OPermanent Barrier [Fenced
Otandowner Denial: CiTemporary Barrier [OPosted Plan to revisit? OYes CINo

Flow Conditions: CIDry [isolated Pools [Stagnant Cllow [EModerate [High OBankful DFlooding

Sample | Collected? Comment Sample Collected? Comment
Biorecon Periphyton

SQKICK T Other

SQBANK Describe Other Sample:

Chemicals/Bacteria; [ONone [ORoutine ONutrient [OMetals [OE. coli OOrganics [Other
Field Parameters: Meter(s) Used: VST Pro Plus

pH (su) q.21 Dissolved Oxygen % /Y. &
Conductivity (umhos) Turbidity (NTU)
Temperature (C°) L TDS (mg/L)
Dissolved Oxygen (ppm = mg/L) TR Flow (cfs) ll?,
Meter Problems? Nlo
Photos Taken? CINo [Yes: Description: __ 5 13 7% “f

Previous 48 hours precipitation: [lUnknown [ENodne [OSlight [OModerate [IHeavy [Flooding

Air Temperature (°F) S 7]

Physical Characteristics & Light Penetration:

Gradient (sample reach): [OFlat [low Evioderate  [lHigh  [CCascades

Average Stream Width: [IVery Small (<1.5yd) CISmall {1.5-3yd) BH¥ed. (3-10yd) DLarge (10-25yd) UVery Large
{(>25yd)

Maximum Stream Depth: [1Shallow (<0.3yd) [EMedium (0.3-0.6yd) [Deep (0.6 -1yd) [Very Deep(>1yd)

% Canopy Cover Estimated for Reach: 15~ %

% Canopy Cover Measured (mid-reach): 15 u/s+ _J)5 d/s+ /- LDB+ /7 RDB= Total/384*100 ___

Channel Characteristics:

Bank Height: _7- 2 (yd.) HighWaterMark:_ > [yd.)

Bank Slope LDB: ElDeeply incised [IBluff/Wall DOUndercut [Sloughing [ISteep terrain  [CIGentle Slope

Bank Slope RDB: ElDeeply incised [IBluff/Wall [Undercut [Sloughing [Steep terrain  [lGentle Slope

Manmade Modification: CONone ERip-Rap OCement [1Gabions OChannelized CIDam [IDredging EIBfidge CIATV

Stream Characteristics:

Sediment Deposits: [INone [Slight [Efoderate [Excessive [lBlanket

Sediment Type: CINone [1Sand [Msiit OMud [Clay DOsludge [Mn Precipitant [dOrange Flocculent

Turbidity: CClear [@Sfightly Turbid OMuddy [Milky DOTannic ClPlanktonic Algae [Dyed

Foam/Surface Sheen; Bffone DNutrient [Surfactant [Bacteria

Algae: ONone @3fight COModerate CIHigh CChoking ~ Type: OIDiatoms [EGreen OFilamentous CIBlue-green




TDEC-DWR Stream Survey Field Sheet (Back)

Division ol’ Water Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
Effective Date: August 11,,2017

Appendix B: Page 11 of 15

| DWR Station ID: /AP 01]. 20T

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

Riffle
D/Bmllders (=10™)
& Cobble (2.5-10™)
B Gravel (0.1-2.5™)
1 Bedrock
[0 Sand
0 Silt(not gritty)
[0 Clay (Slick)

Run
B Boulders (10"
£l Cobble (2.5-10™)
EY Gravel (0.1-2.5")
0 Bedrock
O Sand
O  Silt (not gritty)
O Clay (Slick)

Date: 3/16"//5' Assessors: L,J,,‘(’;.C'/;/"/'/j,4 Je |

. Pool
B Boulders (>10”)
" Cobble (2.5-10”)
O Gravel (0.1-2.5")
[0 Bedrock
1 Sand
O Silt (not gritty)
O Clay (Slick)

Surrounding Land Uses (list additional land uses under comments)

O  Forest | Grazing O  Stormwater i STP/WWTP O Construction
0 Wetland 0 Row Crops 0O Urban O Industry I [mpoundment
Park 0 CAFO/Dairy O  Commercial [ _ Mining/Dredging [ ATV/OHV
0 Hay/Fields O  Logging [0  Residential E”  Road/Hwy/RR OO  GolfCourse
Observed Human Disturbance to Stream: Blank (not observed) S (Slight M (Moderate) H (High)

Riparian Loss |i | Logging Industry ATV/OHV
Channelization Urban v} | Mining/ Dredging Golf Course
Active Grazing Commercial Road/Hwy/RR /1 | Garbage/Trash
Row Crops Residential Construction Landfil}
CAFO/Dairy STP/WWTP Impoundment Water Withdrawal

3

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.

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

PROJECT: V. i,fpnd 00 0

L

{Refer to Protocol E for detitiled descriptions and rank information)

STA: LA 0L sl HABITAT ASSESSED BY: o

STREAM NAME: /' 1/ic jly ioif & o0 DATE: 7 7 209 [TIME: '~ /¢

MAP LABEL: ECOREGION:

HUC: QC: Consensus / Duplicate
OPTIMAL SUBOPTIMAL MARGINAL POOR

1. Epifaunal
Substrate /
Available Cover

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

Natural stable habitat
covers 40-70% of
stream reach. Three or
more productive habitats
present. (If 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. (1f near 40% and
more than 2 go to
suboptimal.)

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

SCORE

20[19||8l17|16

is [ a ] 2 i

10]9]3[7]6

slals]2]0

Cominenls:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

2. Embeddedness

Gravel, cobble, and boulders

Gravel, cobble and

Gravel, cobble, and
boulder s are 50-75%

Gravel, cobble, and
boulders are more than

of Riffles 0-25% surrounded by fine boulders 25-50%
sediment. Layering of cobble | surrounded 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. If near 25% drop to bottom layers of cobble | middle layers of cobble is | reduced to a single layer
suboptimal if riffle not layered | compromised. If near starting to fill with fine or is absent.
cobble. 50% & riffles not sediment.
layered cobble drop to
marginal.
SCORE 0 ]w ] v]wlis[u]s]e]ufmwls[s]7]s slals ]2
Commentis:
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 (if fast-shallow regimes present (if fast- velocity/depth regime.
slow-shallow, fast-deep, fast- is missing score lower). | shallow or slow-shallow Others regimes (oo small
shallow). 1f slow-deep missing are missing, score low). or infrequent to support
score 195. . aquatic populations.
SCORE o]l [sdls]elnlw]s[s]7]s slals]2]
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR

4, Sediment

Sediment deposition affects

Sediment deposition

Sediment deposition
affects 30-50% of stream

Heavy deposits of fine
material, increased bar

Deposition less than 5% of stream bottom | affects 5-30% of stream
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 o s [ ]as[os[u]slu]ulw]s [s]7 s slals |20
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR

5. Channel Flow
Status

Water reaches base of both
lower banks and streambed is
covered by water throughout
reach. Minimal productive
habitat is exposed.

Water covers > 75% of
streambed or 25% of
productive habitat is
exposed.

Water covers 25-75% of
streambed and/or
productive habitat is
mostly exposed.

Very little water in
channel and mostly
present as standing pools.
Little or no productive
habitat due to lack of
walter,

SCORE

20 | 19 | 18 [(1;;[ 16

15|14|13!12|1|

10]9]8]7[6

slas]2]n

Canunents:




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

MAP LABEL:

| DATE:

[ ASSESSOR INITIALS:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

6. Channel

Channelization, dredging rock

Channelization,

Channelization, dredging

Over 80% of reach

Alteration removal or 4-wheel activity dredging 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 0 [ w]w]ir]e s [ [ ] n w]ols]71]s sfals]2]n
Comiments:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

7. Frequency of re-

oxygenation zones.
Use frequency of riffles
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-
oxygenation zones
infrequent; distance
between areas divided
by average stream width
is7-15.

Occasional re-
oxygenation area. The
distance between areas
divided by average
stream width is over 15
and up to 25,

Generally all flat water
or flat bedrock; little
opportunity for re-
oxygenation. Distance
between areas divided by
average stream width
>25.

20]19[18|17|16

15]14[13]12|n

DR

s a3 2]

SCORE
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR
8. Bank Stability Banks stable; evidence of Moderately stable; Moderately unstable; 30- | Unstable; many croded

(score each bank)
Determine left or right

erosion or bank failure absent
or minimal; little potential for

infrequent, small areas
of erosion mostly healed

60 % of bank in reach
has areas of erosion; high

area; raw areas frequent
along straight sections

side by facing future problems <5% of bank | over. 5-30% of bank in erosion potential during and bends; obvious bank
downstream, affected. reach has areas of foods, If approaching sloughing; 60-100% of
erosion. If approaching 60% score poor if banks bank has erosional scars.
30% score marginal if steep.
banks steep,s
SCORE (LDB) LEFT 10 9 3 VR 6 s 4 3 2 1
SCORE (RDB) RIGHT 10 9 8 [ 7/] 6 4 3 2 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
bank to base of bank.
Determine left or right
side by facing
downstream.

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

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

natives are rare (< 30%).

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

banks covered by
undisturbed vegetation or
more than 2 classes are
not well represented or
most vegetation has been
cropped. Non-native
vegetation may dominate
(> 50%).

SCORE (LDB) LEFT 10 9 8 7 6 s |/ a4y 3 2 1 0
SCORE (RDB). RIGHT 10 9 8 7 [ a4 /] 3 2 1 0
Cominents:

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. Scorc 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
of bank,

off potential is negligible.

arcas < |8 meters are
small or are minimally
disturbed.

meters are small or are
minimally disturbed.

than 6 meters are small
or are minimally
disturbed.

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

SCORE (RDB) RIGHT 10 9 8 5 5 4 3 22 1 0

Comments: L

TOTAL SCORE ﬁf ‘ O ﬂl l Comparison to Ecoregion Guidelines (citcle),  ABOVE m\ ?llil.()w )
N~

If score is below guidelines, result of (circle)

Natural Conditions

/;uman Dislur[);b

Comments: _Fen v (% 5//’7!17/ Y [Dgee vf'!(éld! Man‘}l.‘n;n .I'rmc/ct/n:c,,.ﬁ ?rima.f//;), At o Oultoy

,/»{ i 5%{./60.-4\(, €.




Division of Water Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
Effective Date: August 11,,2017

STREAM SURVEY INFORMATION _ Avvendix B: Page 10 of 15

| DWR station ID: ¢ 4 17 o |L4TD. 7 WL samplers: . /. /O, D,

‘| Monitoring Location Name: (/T 45 (e Hapetb | Date: 3-729 79 Time: 172! 50
Monitoring Location:( 51 45 | it Herse it /0’-500\ Organization: (¢, 7,.¢, | Drainage Area: Z, ¢
County: (A [ ixm 5o ' Ecoregion: /7](,1 u/s ECO:

Latitude: 2G 9 704 HOC:- 0513020400l | WS Grp:
Longitude: -y, 1G070% WBID; Field Log #:

Project Name: [1 Watershed [1303(d) [0 Antideg O ECO [OFECO Other: ) ge/

Project ID: TNPR
Activity Type: [E/Sample [J QCSample [Habitat [JQChabitat [JQCID

Sample Status: [ECollected [ISeasonally Dry  CIFrequently Dry [INo Channel
DOToo Deep (Not Wadeable) [Too Deep (Temporary)  [IPermanent Barrier [lFenced
ClLandowner Denial: [CdTemporary Barrier [CIPosted Plan to revisit? CYes [INo

Flow Conditions: [IDry [Olisolated Pools [Stagnant Clow BEWloderate [IHigh OBankful CFlooding

Sample Collected? Comment Sample Collected? Comment
Biorecon Periphyton

SQKICK il Other

SQBANK Describe Other Sample:

Chemicals/Bacteria: [OINone [Routine [INutrient [OMetals [OE. coli [Organics [Other

Field Parameters: Meter(s) Used: \|ST T, Pl
pH (su) G0 Dissolved Oxygen % J249,5
Conductivity (umhos) ot Turbidity (NTU)
Temperature (C°) [ et TDS (mg/L)
Dissolved Oxygen (ppm = mg/L) 13, lef Flow (cfs) /.55
Meter Problems?__ AJo '
Photos Taken? [1No BE¥es: Description: < &)/5 o /s

Previous 48 hours precipitation: OUnknown [Eone [ISlight [OModerate [IHeavy [Flooding
Air Temperature (°F) _{pO

Physical Characteristics & Light Penetration:

Gradient (sample reach): OFlat Olow [Effloderate [High Cascades

Average Stream Width: OVery Small (<1.5yd) OSmall (1.5-3yd) El¥ied. (3-10yd) OLarge (10-25yd) OVery Large
{>25yd)

Maximum Stream Depth: OShallow (<0.3yd) EVledium (0.3-0.6yd) [Deep (0.6 - 1yd) [Very Deep(>1yd)

% Canopy Cover Estimated for Reach: _#< %

[ % Canopy Cover Measured (mid-reach): TO u/s+ 90 d/s+ €& IDB+ > RDB = Total/384*100 —

Channel Characteristics:

Bank Height: |— 2 (yd.) High Water Mark: _2__(yd.)

Bank Slope LDB: EdDeeply incised OIBIuff/Wall [lUndercut CISloughing [Steep terrain  L1Gentle Slope

Bank Slope RDB: [1Deeply incised OBiuff/Wall OUndercut [Sloughing ClSteep terrain  [@@&entle Slope

Manmade Modification: CINone CIRip-Rap ClCement ClGabions CIChannelized CIDam ClDredging C1Bridge CIATV

Stream Characteristics:

Sediment Deposits: CINone  [@Slight [Moderate LlExcessive [1Blanket

Sediment Type: CINone _ OSand &Silt  OMud  OClay OSludge [IMn Precipitant [JOrange Flocculent

Turbidity: OOClear  BSlightly Turbid CiMuddy OMilky OTannic  CPlanktonic Algae  [1Dyed

Foam/Surface Sheen: EINone [ONutrient [lSurfactant LlBacteria

Algae: [INone ESlight CIModerate CIHigh COChoking ~ Type: LIDiatoms ElGreen CIFllamentous [CIBlue-green




~ -
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Division of Water Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
Effective Date; August 11,2017

TDEC-DWR Stream Survey Field Sheet (Back) Appendix B: Page I of 15
| DWR Station ID: LAA{ZP 1L3T 0. T L)L Date: 3/1,7//4 Assessors: L{f”(/e({ //)uU |
Dominate Substrate: (More than 25%) Check all that apply
Riffle Run Pool
0O Boulders (=10") [ Boulders (>10™) E/Bouldem (>10”)
& Cobble (2.5-10™) B Cobble (2.5-10") O Cobble (2.5-10")
@7 Gravel (0.1-2.5") g;(iravel (0.1-2.5™) O Gravel (0.1-2.5)
O Bedrock Bedrock B Bedrock
O Sand 1 Sand [0 Sand
[0 Silt (not gritty) O Silt (not gritty) 0  Silt (not gritty)
O Clay (Slick) ‘ [0 Clay (Slick) O Clay (Slick)
Surrounding Land Uses (list additional land uses under comments)
O Forest O Grazing O Stormwater 1 STP/WWTP 0 Construction
O Wetland O  Row Crops 0 . Urban O Industry O  I[mpoundment
B~ Park O CAFO/Dairy [Q« Commercial O Mining/Dredging [0 ATV/OHV
O Hay/Fields O Logging O Residential B~ Road/Hwy/RR O  Golf Course
Observed Human Disturbance to Stream: Blaok (not obsérved) S (Slight M (Moderate) H (High)
Riparian Loss 4} | Logging Industry ATV/OHYV
Channelization Urban 7¥] | Mining/ Dredging Golf Course
Active Grazing Commercial Road/Hwy/RR = | Garbage/Trash
Row Crops Residential Construction ol Landfill
CAFO/Dairy STP/WWTP Impoundment Water Withdrawal

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 to Protocol E for detailed descriptions and rank information)

PROJECT: [ vodwand Eeadhie

Sl s

]

STA: UT -tes Ly4pte Hecprtia Friuec (sZonY

HABITAT ASSESSED BY: 7. 2. 77 L.

STREAM NAME: (. -f#te  plrrpedh () T DATE: %~ ¢4- 2o/d | TIME: /Z/00

MAP LABEL: ECOREGION:

HUC: QC: Consensus / Duplicate
OPTIMAL SUBOPTIMAL MARGINAL POOR

1. Epifaunal
Substrate /
Available Cover

Over 70% of stream reach has
natural stable habitat suitable
for colonization by fish 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.) N

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

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

SCORE

20 [ 197 ] s

HEEEER

10|9|8[7|6

5|4]3|2[1

Comments;

L

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

2. Embeddedness
of Riffles

Gravel, cobble, and boulders
0-25% surrounded by fine

sediment. Layering of cobble

provides diversity of niche
space. 1f near 25% drop to

suboptimal if riffle not layered

cobbie.

Gravel, cobble and
boulders 25-50%
surrounded by fine
sediment. Niches in
bottom layers of cobble
compromised. If near
50% & riffles not
layered cobble drop to
marginal.

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

Gravel, cobble, and
boulders are more than
75% surrounded by fine
sediment, Niche space is
reduced to a single layer
or is absent,

SCORE

20 [ o[ ]|s

fsYufusleln

wlo]s]7]s

HERERERE

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).
1f slow-deep missing
score 15.

Only 2 of the 4 habitat

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

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

SCORE

0 vz ]s

B EEID)

wlols]7]s

sals]aln

Comments:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

4. Sediment

Sediment deposition affects

Sediment deposition

Sediment deposition
affects 30-50% of stream

Heavy deposits of fine
material, increased bar

Deposition less than 5% of stream bottom | affects 5-30% of stream
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 vl lws]islu]@Gle]lofw]e]e]l7]e]s[a]s]2]
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR

5. Channel Flow
Status

Water reaches base of both

lower banks and streambed is

covered by water throughout
reach. Minimal productive
habitat is exposed.

Water covers > 75% of
streambed or 25% of
productive habitat is
exposed.

Water covers 25-75% of
streambed and/or
productive habitat is
mostly exposed.

Very little water in
channel and mostly
present as standing pools.
Little or no produclive
habitat due to lack of
water.

SCORE

20 [ 19 ] s [fi7)] 16

SRR

olols]7]s

BN EERE

Comments:




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

MAP LABEL: | DATE: ] ASSESSOR INITIALS:
OPTIMAL SUBOPTIMAL MARGINAL POOR
6, Channel Channelization, dredging rock | Channelization, Channelization, dredging | Over 80% of reach
Alteration removal or 4-wheel activity dredging 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 20 o ]z G s]u]s[elnfw]os[7]e]s]a][3]2]
Comments:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

7. Frequency of re-
oxygenation zones.
Use frequency of riffles
or bends for category.
Rank by quality.

Occurrence of re-oxygenation

zones relatively frequent;
ratio of distance between
arcas divided by average
stream width <7:1.

Occurrence of re-
oxygenation zones
infrequent; distance
between areas divided
by average stream width
is7-15.

QOccasional re-
oxygenation area. The
distance between areas
divided by average
stream width is over 15
and up to 25.

Generally all flat water
or flat bedrock; little
opportunity for re-
oxygenation. Distance
between areas divided by
average stream width
>25,

20 [ 19 s |7 ] e

isq )] 3 12 |

w]ols]7]s

5[4!3]2]1

(score each bank)
Determine left or right
side by facing

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

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

has areas of erosion; high
erosion potential during

SCORE
Cominents:
OPTIMAL SUBOPTIMAL MARGINAL POOR
8. Bank Stability Banks stable; evidence of Moderately stable; Moderately unstable; 30- | Unstable; many croded
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
vepetation, 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%).

downstream. affected. rcach has arcas of floods, If approaching sloughing; 60-100% of
erosion. If approaching | 60% score poor if banks | bank has erosional scars,
30% score marginal if steep.
banks steep. o
SCORE (LDB) LEET 10 9 8 7 () 5 4 3 2 1 0
SCORE (RDB) RIGHT 10 8 D] 7 6 B 4 2 ] 0
Coinments:
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

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

downstream. are native. natives are rare (< 30%). vegetation may dominate
A (> 50%).
SCORE (LDB) LEFT 10 9 8 5./ 4 3 2 ! 0
SCORE (RDB) RIGHT 10 9 8 7 6 Us )] 4 3 2 1 0
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR

10. Riparian
Vegetative Zone
Width (score each
bank.) Zone begins at top
of bank,

Average width of riparian
zone > {8 meters. Unpaved

footpaths may score 9 if run-

off potential is negligible.

Average width of
riparian zone 12-18
meters. Score high if
areas < 18 meters are
small or are minimally

Average width of riparian
zone 6-11 meters. Score
high if areas less than 12
meters are small or are
minimally disturbed.

Average width of
riparian zone <6 meters.
Score high if areas less
than 6 meters are small
or are minimally

If score is below guidelines, result of (circle)

Natural Conditions

Human Disturbance

disturbed. disturbed. ’
SCORE (LDB) LEFT 10 9 8 7 5 4 2 /1Y
SCORE (RDB) RIGHT 0 9 8 7 5 4 3 2 V1)
Comments: P
TOTAL SCORE 7 | Comparison to Ecoregion Guidelines (circlt. ABOVE) or _BELOW
R —

Comments:




Division of Water Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
Effective Date: August 11,,2017

STREAM SURVEY INFORMATION Avnendix B: Pace 10 of 15

| DWR station ID: £ 420 TN WL Samplers: ./, /., ).

'| Monitoring Location Name: ()T .4p ¢ My /v [ive gesi | Date: 3-79- 72174 Time: | ¢ 57
Monitoring Location: (5T o/, Jfe Hopei / lozady Organization: ~ /¢, 7., | Drainage Area: 7 ,¢3
County: [0 ams$en Ecoregion: "7}, u/s ECO:

Latitude: 2,0 {4l HUC: 0513 02,04000] | WS Grp:
Longitude: ~%(».797% < | WBID: Field Log #:

Project Name: [] Watershed [1303(d) [JAntideg [JECO [IFECO Other: 4 5¢f

Project ID: TNP;/
Activity Type: M Sample [0 QCSample [OHabitat [0QChabitat QCID

Sample Status: [ECollected [Seasonally Dry  [Frequently Dry [INo Channel
OToo Deep (Not Wadeable) [IToo Deep (Temporary) [OPermanent Barrier [IFenced
DOLlandowner Denial: OTemporary Barrier  OPosted Plan to revisit? OYes CINo

Flow Conditions: ODry [Clisolated Pools [Stagnant [Mfow [IModerate [IHigh [IBankful [CIFlooding

Sample Collected? Comment Sample Collected? Comment
Biorecon Periphyton

SQKICK Ves SO3 rrcie Other

SQBANK ' ' Describe Other Sample:

Chemicals/Bacteria; [INone [JRoutine {ONutrient [OMetals [IE. coli [Organics OOther

Field Parameters: Meter(s) Used: ST 7., Pls

pH {su) 72¢ Dissolved Oxygen % 9./
Conductivity (umhos) Y37, Turbidity (NTU)

Temperature (C°) /S Yye TDS (mg/L)

Dissolved Oxygen (ppm = mg/L) 257 Flow (cfs) 0.37

Meter Problems? No
Photos Taken? O No [fYes: Description: _ 7Y 8  psiieam / oSl

Previous 48 hours precipitation: ClUnknown [None [slight [Moderate E!-Heavy DFloo::ling
Air Temperature (°F) _(p (o

Physical Characteristics & Light Penetration:

Gradient (sample reach). OFlat ‘Blow EModerate OHigh ..OCascades —

Average Stream Width: CIVery Small (<1.5yd) ESmall (1.5-3yd); DMed (3-10yd) Otarge (10- 25yd) I]Very Large
{(>25vyd)

Maximum Stream Depth: [Shallow (<0.3yd) B®edium (0.3-0.6yd) [IDeep (0.6 —1yd) [Very Deep(>1yd)

% Canopy Cover Estimated for Reach: 5¢> %

% Canopy Cover Measured (mid-reach): 5 ufs+ 5O dfs+ 50 DB+ _5¢© RDB= Total/384*100 ___

Channel Characteristics:

Bank Height: Z-__(yd.) HighWater Mark: _Z—  (yd.)

Bank Slope LDB: Bﬁe;ply incised OIBluff/Wall OUndercut [OSloughing CSteep terrain  CIGentle Slope

Bank Slope RDB: EDeeply incised [IBluff/Wall [lUndercut OSloughing OSteep terrain  L1Gentle Slope

Manmade Modification: EINone CJRip-Rap OCement OGabions OChannelized O0Dam ODredging CBridge CIATV

Stream Characteristics:

Sediment Deposits: CINone  [ISlight [ElfModerate [lExcessive CIBlanket

Sediment Type: CDNone CISand [@Silt [OMud [Clay [ISludge [IMn Precipitant L1Orange Flocculent

Turbidity: OClear  @Slightly Turbid OMuddy OMilky ClTannic  [IPlanktonic Algae LIDyed

Foam/Surface Sheer: BHfone [INutrient OSurfactant [Bacteria

Algae: CINone [slight CiModerate ClHigh ClChoking ___ Type: ClDiatoms ElGreen Eifllamentous L1Blue-green




Division of Water Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
Effective Date: August 11,,2017

TDEC-DWR Stream Survey Field Sheet (Back) Appendix B: Page 11 of 15

, /
| DWR Station ID: LR A, 77O.[ 1L Date: 3/yjllty  Assessors: Lygelfl [l |
Dominate Substrate: (More than 25%) Check all that apply o A
Riffle Run Pool
0 Boulders (>10") OO Boulders (>107) O Boulders (>10™)
0 Cobble (2.5-10™) O Cobble (2.5-10™) O Cobble (2.5-107)
Gravel (0.1-2.5”) & Gravel (0.1-2.5™) O Gravel (0.1-2.57)

0 Bedrock [0 Bedrock [0 Bedrock

O Sand 0 Sand S/Sand

O Silt (not gritty) B-Silt (not gritty) 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 O STP/WWTP O  Construction
0 Wetland O  RowCrops O  Urban O Industry O Impoundment
0O park O CAFO/Dairy O  Commercial 0O Mining/Dredging T ATV/OHV
EZ/ Hay/Fields 0 Logging [0  Residential E/ Road/Hwy/RR E"Golf Course

Observed Human Disturbance to Stream: Blank (not observed) S (Slight) M (Moderate)  H (High)

Riparian Loss L | Logging Industry ATV/OHV
Channelization Utban Mining/ Dredging Golf Course
Active Grazing Commercial Road/Hwy/RR S | Garbage/Trash
Row Crops Residential Construction Landfill
CAFO/Dairy STP/WWTP lmpoundment Water Withdrawal

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 to Protocol E for dewiled descriptions and rank informaiion)

PROJECT: Berpcloiasd  FHenfhle. e anplhs A5 ;

STA: AYT Vo LMy Weepedts Pioer (2006 HABITAT ASSESSEDBY: 0,7, /C, [,
STREAM NAME: (7 fo /40 Meprdl s Proal DATE: % - 77~ ¥t | TIME: /.4 5
MAP LABEL: ) ECOREGION:

HUC: QC: Consensus / Duplicate.

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

1. Epifaunal
Substrate /
Available Cover

Over 70% of stream reach has
natural stable habitat sujtable
for colonization by fish 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. (If near 70%
and more than 3 go to
optimal.)

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

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

SCORE

20|l9!18|17|16

15|14||3|12|11

ERZERE

5|4[3[2]1

Comments:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

2. Embeddedness
of Riffles

Gravel, cobble, and boulders
0-25% surrounded by fine
sediment. Layering of cobble
provides diversity of niche
space. {f near 25% drop to
suboptimal if riffle not layered
cobble.

Gravel, cobble and
boulders 25-50%
surrounded by fine
sediment. Niches in
bottom layers of cobble
compromised. If near
50% & riffles not
layered cobble drop to
marginal,

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

Gravel, cobble, and
boulders are more than
75% surrounded by fine
sediment. Niche space is
reduced to a single layer
or is absent,

SCORE

20 o s ] ] e

s|ufn|eln

o[ [s [71§)

sle]aa]n

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

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 15. P~ aquatic populations.
SCORE 0wl fs]Ju]ole[nfw]ofgl7[s|s]a]3]2]
e
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR
4. Sediment Sediment deposition affects Sediment deposition Sediment deposition Heavy deposits of fine

affects 30-50% of stream

material, increased bar

Deposition less than 5% of stream bottom | affects 5-30% of stream
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 poiut bars. Move to | deposition, to substantial sediment
marginal if build-up deposition.
approaches 30%. ”
SCORE 20wl [v]we[s]ulslelofow[s]s]7[p[s[a]3]2]
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
lower banks and streambed is | streambed or 25% of streambed and/or channel and mostly

Status

covered by water throughout
reach. Minimal productive
habitat is exposed.

productive habitat is
exposed.

productive habitat is
mostly exposed.

present as standing pools.
Little or no productive
habitat due to lack of
water.

SCORE

0 [w]w]u]e

10!9|8|7|6

sla]s]a]n

Comments:

15 |ﬁ4/[ 13 ]2 ]




HABITAT ASSESSMENT FIELD DATA SHEET ~ MODERATE TO HIGH GRADIENT STREAM (BACK)

MAP LABEL: | DATE: | ASSESSOR INITIALS:
OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization, dredging rock | Channelization, Channelization, dredging | Over 80% of reach
Alteration removal or 4-wheel activity dredging 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 alfected flow
not affect reach. Artificial structures in or pattern.
out of reach do not
affect natural flow
patterns. o
SCORE 0 [ ]w]ir]te isJuo]ie]m) wlofs]7]s s [a]a]z2]0
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR

7. Frequency of re-
oxygenation zones.
Use frequency of riffles
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-
oxygenation zones
infrequent; distance
between arcas divided
by average stream width

QOccasional re-
oxygenation area. The
distance between areas
divided by average
stream width is over 15

Generally all flat water
or flat bedrock; little
opportunity for re-
oxygenation. Distance
between areas divided by

is 7-15. and up to 25. average stream width
>25.
SCORE 20 1o s [ 17 ] [is]u]o]rin w]o [(8] 76 s 43 fz2]
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR
8. Bank Stability Banks stable; evidence of Moderately stable; Moderately unstable; 30- | Unstable; many eroded

(score each bank)
Detennine left or right
side by facing
downstream.

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

infrequent, small areas
of erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion. [f approaching
30% score marginal if

60 % of bank in reach
has areas of erosion; high
erosion potential during
floods, If approaching
60% score poor if banks
steep.

area, raw areas frequent
along straight sections
and bends; obvious bank
sloughing; 60-100% of
bank has erosional scars.

banks steep.
SCORE (LDB) LEFT 10 9 8 7 6 5 4/ 3 2 1 0
SCORE (RDB) RIGHT 10 9 8 7 6 /5) 4 3 1 0
N
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 right
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 haturally. 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 (30-350%).

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

downstrcam. are native. natives are rare (< 30%). vegetation may dominate
(= 50%).
SCORE (LDB) LEFT 10 8 7 6 s 4 | (20] 1 0
SCORE (RDB) RIGHT 10 9 8 7 6 5 4 73 ] 2 i 0
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR
10. Riparian Average width of riparian Average width of Average width of riparian | Average width of

Vegetative Zone

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

zone > 18 meters. Unpaved
footpaths may score 9 if run-
off potential is negligible.

riparian zone 12-18
meters. Score high if
areas < 18 meters are
small or are minimally

zone 6-11 meters. Score
high if areas less than 12
meters are small or are
minimally disturbed.

riparian zone <6 meters.
Score high if areas less
than 6 meters arc small
or are minimally

disturbed. disturbed. ¢
SCORE (LDB) LEFT 10 8 7 |6 s 4 2 VAN
SCORE (RDB) RIGHT 10 8 2 1 [{ o )
Commenis; e Ry
TOTAL SCORE ,}3{ 7] ‘f)' I C%ggg_rison.mhﬁ'coregion Guidelines (circlg): WWE__ or Blil.O\«))

If score is below guidelines, result of (circle)

i1} l;uﬂ-f{ \\

Comments: <,‘ﬁ£{?(.s, ﬁ_}’,"i' cm/m Yrated

/ﬁinml Condilions\

(4

Mo it



Division of Water Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
Effective Date: August 11,,2017

STREAM SURVEY INFORMATION Avvendix B: Pace 10 of 15

| DWR Station ID: 7 ECH o0 H DT Samplers: 0. /(.1

' Monitoring Location Name: Bpech (veol Date: 4]~ |~ 5 5 Time: /0108 4,
Monitoring Location: o7& (el §) Wowy oy | Organization: g, Zne, | Drainage Area: 4, ~¢,
County: /231 a0 Ecoregion: 7/l u/s ECO: ]
Latitude: A,,03 (,359 HUC: 051302040leo] | WS Grp:
Longitude: ~86.¥7 04 WBID: Field Log #:

Project Name: [1Watershed [J303(d) [ Antideg [C1ECO [1FECO Other: ¢ 5¢§

Project ID: TNPR
Activity Type:. M Sample [0 QCSample [JHabitat [0QChabitat JQCID

Sample Status: ECollected [Seasonally Dry  ClFrequently Dry [INo Channel
OToo Deep (Not Wadeable) [IToo Deep (Temporary)  [1Permanent Barrier [Fenced
Olandowner Denial: OTemporary Barrier  [IPosted Plan to revisit? CYes [INo

Flow Conditions: ODDry Oisolated Pools [Stagnant low [@Moderate [IHigh [Bankful CIFlooding

Sample Collected? Comment Sample Collected? Comment
Biorecon Periphyton

SQKICK el Other

SQBANK Describe Other Sample:

Chemicals/Bacteria: ElNone [IRoutine [D[INutrient [IMetals LIE. coli [Organics [Other

Field Parameters: Meter(s) Used: ST P/ 0 Plrs

pH (su) 2,5 Dissolved Oxygen % sEyIT
Conductivity (umhos) 3z Turbidity (NTU)

Temperature (C°) . TDS {mg/L)

Dissolved Oxygen (ppm = mg/L) 154 Flow (cfs) 7.40

Meter Problems?___NJo
Photos Taken? C1No [EYes: Description: _1_w/s O A/%

Previous 48 hours precipitation: OUnknown ONone BSfight [Moderate [OHeavy CFlooding
Air Temperature (°F) _39

Physical Characteristics & Light Penetration:

Gradient (sample reach): [JFlat [llow [Moderate [High [Cascades

Average Stream Width: CIVery Small (<1.5yd) OSmall (1.5-3yd) BIMed. (3-10yd) OlLarge (10-25yd) CVery Large
(>25yd)

Maximum Stream Depth: OShallow (<0.3yd) [Medium (0.3-0.6yd) [FDeep (0.6 —1yd) [Very Deep(>1lyd)

% Canopy Cover Estimated for Reach: _& 3" %

% Canopy Cover Measured {mid-reach): § ufs+ ¢/ dfs+ 55 DB+ /S RDB= Total/384*100 _

Channel Characteristics:

Bank Height: _/— 7. (yd.) High Water Mark: - {5 (yd.)

Bank Slope LDB: [Deeply incised [Bluff/wall Bi0ndercut OSloughing [ISteep terrain ~ EAGentle Slope

Bank Slope RDB: ClDeeply incised [Bluff/Wall EUndercut [Sloughing [ISteep terrain [IGentle Slope

Manmade Modification: ONone OIRip-Rap CJCement OGabions [IChannelized (0Dam [1Dredging MBridge CIATV

Stream Characteristics:

z
Sediment Deposits: [INone  [ISlight [MModerate [Excessive L1Blanket

Sediment Type: [INone [Sand [@Silt OMud [Clay OSludge CMn Precipitant [1Orange Flocculent

Turbidity: OClear  E3Slightly Turbid OOMuddy [CIMilky OTannic Planktonic Algae [IDyed

Foam/Surface Sheen: EINone [DCINutrient OSurfactant [IBacteria L

Algae: CINone CIslight BModerate CDHigh CChoking ~ Type: CIDiatoms L1Green MFilamentous ClBlue-green




Division of Water Resources

QSSOP tor Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
Effective Date: August 11,, 2017

TDEC-DWR Stream Survey Field Sheet (Back) , Appendix B: Page 11 of 13
| DWR Station ID: PEech 000, 4 WE Date: 4[1[19 _Assessors: Leggett [Didos |
Dominate Substrate: (More than 25%) Check all that apply ! ’ '
Riffle Run Pool

E’I/Boulders (>10") D’)Boulders (=10™) O Bouldeis (>10™)

& _Cobble (2.5-10™) B" Cobble (2.5-10™ O .Cobble (2.5-10™)

B Gravel (0.1-2.5™) & Gravel (0.1-2.5™ ‘E]/Gravel (0.1-2.5™)

O Bedrock O Bedrock O Bedrock

0 Sand O .8and 0 _.Sand

O  Silt (not gritty) E]/Silt (not gritty) El’ Silt (not gritty)

O Clay (Slick) 00 Clay (Stick) O Clay (Slick)
qu;rounding Land Uses}ﬂ;t additional land uses under comments)

Forest Lo} Grazing O  Stormwater | STP/WWTP O  Construction
O  Wetland 0 Row Crops O  Urban O [ndustry 0 [mpoundment
Dlj Park a CAFO/Dairy 3 . Commercial [ Mining/Dredging O ATV/OHV
EI'  Hay/Fields O Logging ET/ Residential [Z/W Road/Hwy/RR O  Golf Course

Observed Human Disturbance to Stream: Blank (not observed) S (Slight} M (Modérate) H (High)

Riparian Loss /1| Logging Industry ATV/ORV
Channelization Urban Mining/ Dredging Golf Course
Active Grazing Commercial Road/Hwy/RR = | Garbage/Trash
Row Crops Residential 4 Construction Landfilf
CAFO/Dairy STP/WWTP Impoundment Water Withdrawal

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.

Distancc| Bepth | Floet,

[+

AW,
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HABITAT ASSESSMENT FIELD DATA SHEET — MODERATE TO HIGH GRADIENT STREAM (FRONT)

{Refer to Protocol E for detailed descriptions and rank information)

PROJECT:

Bernt-wiopd 144

Bernthic  Seappling

STA: REECHO0p. 4 WT

HABITAT ASSESSED BY: ¢, /7, /. />

STREAM NAME:gccih Coeok @ Huo\f-¢3]

DATE: Y-)— .09

i TIME: /()’,00

MAP LABEL:

ECOREGION:

HUC:

QC: Consensus / Duplicate

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

1. Epifaunal
Substrate /
Available Cover

Over 70% of stream reach has
natural stable habitat suitable
for colonization by fish 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. (If 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, (If near 40% and
more than 2 go to
suboptimal.)

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

SCORE

20[19||8]17!16

NEEERERE

sla]s 2]

Comments:

15@)] Blizn

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

2. Embeddedness

Gravel, cobble, and boulders

Gravel, cobble and

Gravel, cobble, and

Gravel, cobble, and
boulders are more than

of Riffles 0-25% surrounded by fine boulders 25-50% boulder s are 50-75%
sediment. Layering of cobble | surrounded 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. If near 25% drop to bottom layers of cobble | middle layers of cobble is | reduced to a single layer
suboptimal if riffle not layered | compromised. [f near starting to fill with fine or is absent.
cobble. 50% & riffles not sediment,
layered cobble drop to
marginal. ~
SCORE o] w ]| lw[s]ulold[ulw]els[7]s]|s[a]s]2]
Comments:
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,

slow-shallow, fast-deep, fast-

shallow).

present (if fast-shallow
is missing score lower),
If slow-deep missing

score JSy.

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

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

SCORE 20w s[ffolelnfo]ols[s]s[sTa]ls]2]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 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 20wl is]Julos]effuw][o]s[7]e]|sJals]2]
Comments:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

5. Channel Flow
Status

Water reaches base of both

lower banks and streambed is

covered by water throughout
reach. Minimal productive
habitat is exposed.

Water covers > 75% of
streambed or 25% of
productive habitat is
exposed.

Water covers 25-75% of
streambed and/or
productive habitat is
mostly exposed.

Very little water in
channel and mostly
present as standing pools.
Little or no productive
habitat due to lack of
water.

SCORE

A
20'19!18"/\'416

15[14[13]12|11

10|9I8I7|6

5|4|3[2[1

Comments:




HABITAT ASSESSMENT FIELD DATA SHEET —- MODERATE TO HIGH GRADIENT STREAM (BACK)

MAP LABEL: | DATE: | ASSESSOR INITIALS:
OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization, dredging rock | Channelization, Channclization, dredging | Over 80% of reach
Alteration removal or 4-wheel activity dredging 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.) Actificial 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
paitemns.
SCORE 20 o s [ s [s)a]m]iz]u o]os]7Jels[afs]2]l
Comments: U
OPTIMAL SUBOPTIMAL MARGINAL POOR

7. Frequency of re-
oxygenation zones.
Use frequency of riffles
or bends for category.
Rank by quality.

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

Occurrence of re-
oxygenation zones
infrequent; distance
between areas divided
by average stream width

QOccasional re-
oxygenation area. The
distance between areas
divided by average
stream width is over 15

Generally all flat water
or flat bedrock; little
opportunity for re-
oxygenation. Distance
between areas divided by

is7-15. and up to 25. average stream width
— >25,
SCORE 0| ][] |s[u]n]e|n fo o Ts]7[es]af3]2]
Comments: ~
OPTIMAL SUBOPTIMAL MARGINAL POOR
8. Bank Stability Banks stable; evidence of Moderately stable; Moderately unstable; 30- | Unstable; many eroded
erosion or bank failure absent | infrequent, small areas 60 % of bank in reach area; raw areas frequent

(score each bank)
Determine left or right
side by facing
downstream.

or minimal; little potential for
future problems <5% of bank
affected.

of erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion. If approaching
30% score marginal if
banks steep.

has areas of erosion; high
erosion potential during
floods, If approaching
60% score poor if banks
steep.

along straight sections
and bends; obvious bank
sloughing; 60-100% of
bank has erosional scars.

SCORE (LDB) LEFT 10 9 8 3 4 3 2 ! 0
SCORE (RDB) RIGHT 10 8 7 6 (5) 4 3 I 0
Commcents:

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. trees, shrubs, groundcover) represented. Distuption | well represented. Non- not well represented or
Determine left or right are represented and allowed evident but not cffecting | native vegetation may be | most vegetation has been
Z‘Se by facing to grow naturally. All plants full plant growth. Non- | common (30-50%). cropped. Non-native

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

£ (> 50%).
SCORE (LDB) LEFT 10 9 8 7 6 5) 4 3 2 1 0
SCORE (RDB) RIGHT 10 9 8 7 6 Y 4 {3) 2 1
Corments: ~
OPTIMAL SUBOPTIMAL MARGINAL POOR

10. Riparian Average width of riparian Average width of Average width of riparian | Average width of

Vegetative Zone

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

zone > 18 meters. Unpaved
footpaths may score 9 if run-
off potential is negligible.

riparian zone 12-18
meters. Score high if
areas < 18 meters are
small or are minimally

zone 6-11 meters. Score
high if areas less than 12
meters are small or are
minimally disturbed.

riparian zone <6 meters,
Score high if areas less
than 6 meters are small
or are minimally

disturbed. disturbed.
SCORE (LDB) LEFT 10 9 8 7 6 RO 3 2 1 0
SCORE (RDB) RIGHT 10 9 8 7 6 5 T 31 (2) 1 0
Comments: 5 A
TOTAL SCORE X | / q I Comparison to Ecoregion Guidelines (circle): (ABovE & BELOW

If score is below guidelines, result of (circle)

Natural Conditions

Human Disturbance

Comments:




Division of Water Resources
QSSOP tor Macroinvertebrate Strenm Surveys
Revision 6 DWR-PAS-I-01-QSSOP-0811 |7
Effective Date: August 11,,2017
: | o - ~ Abbendix B: Page 10 of 15
STREAM SURVEY INFORMATION SULES agl

DWR Station ID: .,fu_x?{' Samplers: ¢/ / O I,

Monitoring Location Name: |3}/ Oiepw Date: ov/-—/- Vu; 4 Time: | oo pw
Monitoring Location: i/ i/ .. . ¢ Mevthown /s ¢+ | Organization: /7 -~ 7 ., | Drainage Area: LETmi™
County: (Duvidesn Ecoregion: 9. u/s ECO:

Latitude: 3 [, 008779 HUC: 0S(302070(0| WS Grp:

Longitude: - Z{p 2| 13 WBID: Field Log #:

Project Name: [ Watershed [1303(d) [JAntideg [JECO [IFECO Other: <t/

Project ID: TNPR
Activity Type: [ Sample E{C Sample [JHabitat [ QC habitat [QCID

—

Sample Status:  EdCollected [lSeasonally Dry OFrequently Dry [CINo Channel
OToo Deep (Not Wadeable) [Too Deep (Temporary) [Permanent Barrier [Fenced
OLandowner Denial: CTemporary Barrier OPosted Plan to revisit? CYes CINo

Flow Conditions: [Ibry [Olisolated Pools [Stagnant Cllow EAModerate CHigh CIBankful ClFlooding

Sample Collected? Comment Sample Collected? Comment
Biorecon Periphyton

SQKICK L Other

SQBANK Describe Other Sample:

Chemicals/Bacteria: [@ANone [lRoutine LlNutrient [Metals LIE. coli COrganics OOther

Field Parameters: Meter(s) Used: MST Do Pl

pH (su) 7.9 Dissolved Oxygen % Jed,
Conductivity (umhos) B, ) Turbidity (NTU)

Temperature (C°) 13,51 TDS (mg/L)

Dissolved Oxygen (ppm = mg/L) 1,4 Flow (cfs) .40

Meter Problems? No
Photos Taken? CINo [Yes: Description: // ¢/ |2 /}/)

Previous 48 hours precipitation: OUnknown [CNone [dSlight Eﬁoderate OHeavy OFlooding
Air Temperature (°F) 4§

Physical Characteristics & Light Penetration:

Gradient (sample reach): OOFlat Olow [EModerate OHigh  OCascades

Average Stream Width: CIVery Small (<1.5yd) CISmall (1.5-3yd) PIMed. (3-10yd) OlLarge (10-25yd) OVery Large
(>25yd)

Maximum Stream Depth: OShallow (<0.3yd) FIMedium (0.3-0.6yd) CDeep (0.6 ~1yd) [OVery Deep(>1yd)

% Canopy Cover Estimated for Reach: _“/0 %

% Canopy Cover Measured (mid-reach): <5 u/s+ 71O d/s+ 54 DB+ 5% RDB = Total/384*100 i

Channel Characteristics:

Bank Height: o5 - /-5 (yd.) High Water Mark: /.5 (yd.)

Bank Slope LDB: [lDeeply incised CIBIuff/Wall CDUndercut OSloughing [CSteep terrain  EGentle Slope

Bank Slope RDB: [IDeeply incised [IBluff/Wall CUndercut [ISloughing [CISteep terrain  ElGentle Slope

Manmade Modification: CINone EiRip-Rap CJCement CIGabions CChannelized CIDam CDredging ClBridge ATV

Stream Characteristics:

Sediment Deposits: CINone  ESlight [IModerate [Excessive LlBlanket

Sediment Type: CNone [Sand  ®Silt  OMud [CClay OSludge CIMin Precipitant [lOrange Flocculent

Turbidity: CIClear &Slightly Turbid OMuddy Omilky OTannic  OPlanktonic Algae [Dyed

Foam/Surface Sheen: &None LINutrient CISurfactant  [OBacteria

Algae: [None [ISlight Moderate ClHigh CIChoking Type: CIDiatoms E#Green MFilamentous ClBlue-green




Division of Water Resources
QSSOP for Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
Effective Date: August 11,,2017

Appendix B: Page | of 15

Assessors: L/ﬁe;f:(* '/'/')ukzz/ ]

TDEC-DWR Stream Survey Field Sheet (Back)

[ DWR Station ID: {,[F (e It Date:

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

4][1

Riffle Run Pool
=3 Boulders (>{0™) 0, Boulders (>10") [l Boulders (>107)
@ .Cobble (2.5-10") & Cobble (2.5-10") O Cobble (2.5-10")
BT, Gravel (0.1-2.5") R’ Gravel (0.1-2.5") ” Gravel (0.1-2.57)
d Bedrock Bedrock & Bedrock
O Sand 0 Sand O ,Sand .
O silt (ot gritty) O Silt (not gritty) & Silt (not gritty)

O Clay (Slick)

0 Clay (Slick)

O Clay (Slick)

Surrounding Land Uses (list additional land uses under comments)

O  Forest O  Grazing 0  Stormwater O  STP/WWTP [J  Construction

0O Wetland 00  RowCrops EI Urban Industry O  Impoundment

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

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

Ripavrian Loss é}ﬁ Logging Industry ATV/OHY

Channelization Urban Mining/ Dredging Golf Course

Active Grazing Commercial Road/Hwy/RR 5 | Garbage/Trash

Row Crops Residential 4 | Construction Landfill

CAFO/Dairy STP/WWTP Impoundment Water Withdrawal

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.

o~
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HABITAT ASSESSMENT FIELD DATA SHEET - MODERATE TO HIGH GRADIENT STREAM (FRONT)
(Refer to Protocol E’for detailed descriptions and rank information)

PROJECT: /-ty ab BeCrifesned

ﬂﬁﬁq ?gﬂr%n ‘ﬁﬁwnﬂﬁ

-

%

STA: Weld Credr 8 Meoplhiande L1 HABITAT ASSESSED BY: ./, /7. 1),
STREAM NAME: }nlt Crecl DATE: ¢f- /- 7414 | TIME: |} oved
MAP LABEL: ECOREGION;
HUC: QC: Consensus / Duplicate
OPTIMAL SUBOPTIMAL MARGINAL POOR
Over 70% of stream reach has | Natural stable habitat Natural stable habitat Less than 20% stable

1. Epifaunal
Substrate /
Available Cover

natural stable habitat suilable
for colonization by fish and/or
macroinveriebrates. Four or
more productive habitats are
present.

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

covers 20 -40% of stream “}
reach or only 1-2 .
productive habitats

present. (If near 40% and
more than 2 go to

_suhoptimal.)

habitat; lack of habitat is
obvious; substrate
unstable or lacking.

SCORE

2o|19|18|17[16

is[a ] 2]y

10’[)9]8|7|6

5]4|3|2|1

Comments:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

2. Embeddedness

Gravel, cobble, and boulders

Gravel, cobble and
boulders 25-50%

Gravel, cobble, and
boulder s are 50-75%

Gravel, cobble, and
boulders are more than

of Riffles 0-25% surrounded by fine
sediment. Layering of cobble | surrounded 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. If near 25% drop to bottom layers of cobble | middle layers of cobble is | reduced to a single layer
suboptimal if riffle not layered | compromised. If near starting to fill with fine or is absent.
cobble. 50% & riffles not sediment.
layered cobble drop to
marginal. A
SCORE oo ]wlslu]oefufido[s]r]e]s|afa3]2]n
Comments: -
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 (if fast-shallow regimes present (if fast- velocity/depth regime.
slow-shallow, fast-deep, fast- | is missing score lower), | shallow or slow-shallow Others regimes too small
shallow). If slow-deep missing are missing, score low). or infrequent to support
score L3, aquatic populations.
SCORE 0 [ ou]wlis[Aa]o]aulw]o]s]7]e|s[a]s]2]
Comments: )
. OPTIMAL SUBOPTIMAL MARGINAL POOR

4. Sediment
Deposition

Sediment deposition affects
less than 5% of strcam bottom
in quiet areas. New deposition
on islands and point bars is
absent or minimal,

Sediment deposition
affects 5-30% of stream
bottom. Slight
deposition in pool or
slow areas. Some new
deposition on islands
and point bars. Move to
marginal if build-up
approaches 30%.

Sediment deposition
affects 30-50% of stream
bottom. Sediment
deposits at obstruction,
constrictions and bends.
Moderate pool
deposition.

Heavy deposits of fine
material, increased bar
development; more than
50% of the bottom
changing frequently;
pools almost absent due
to substantial sediment
deposition.

SCORE

2o|19]18|17|16

15]14]13[12]11'

OIEIEAEEK

s|a]s]a]n

Comments:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

5. Channel Flow
Status

Water reaches base of both
lower banks and streambed is
covered by water throughout
reach. Minimal productive
habitat is exposed.

Water covers > 75% of
streambed or 25% of
productive habitat is
exposed.

Water covers 25-75% of
streambed and/or
productive habitat is
mostly exposed.

Very little water in
channel and mostly
present as standing pools.
Little or no productive
habitat due to lack of
water.

SCORE

20]19]18]17|16

15 [[14 [13 [12]u

1o|9]8|7[6

5]4]3|2|1

Comments:

\;




HABITAT ASSESSMENT FIELD DATA SHEET - MODERATE TO HIGH GRADIENT STREAM (BACK)

MAP LABEL: | DATE: | ASSESSOR INITIALS:
OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization, dredging rock | Channelization, Channclization, dredging | Over 80% of reach
Alteration removal or 4-wheel activity dredging or 4-wheel or d-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.) Artificiat [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 flow
not affect reach. Artificial structures in or pattern.
. out of reach do not .
affect natural flow
patterns. e
SCORE o o] ulwlisTu]ole(u)wlols]7]e][s]a]3]2]n
p—
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR

7. Frequency of re-

oxygenation zones.
Use frequency of riffles
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.

Qccurrence of re-
oxygenation zones
infrequent; distance
between areas divided
by average stream width
is7-15.

Occasional re-
oxygenation area. The
distance between areas
divided by average
stream width is over 15
and up to 25. ;

Generally all flat water
or flat bedrock; little
opportunity for re-
oxygenation. Distance
between areas divided by
average stream width
>25.

20[19[13]17]16

slulnfeln

10|{§)[8|7[5

sJala]2]

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

(score each bank)
Determine left or right
side by facing

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

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

has areas of erosion; high
erosion potential during

along straight sections
and bends; obvious bank
sloughing; 60-100% of

downstream. affected. reach has areas of floods, If approaching

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

30% score marginal if steep.

banks steep
SCORE (LDB) LEFT 10 9 8 ) 6 5 4 | 3 2 1 0
SCORE (RDB) RIGHT 10 9 8 (7)1 s $ 4 3 2 ! 0
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 right
side by facing
downstream.

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
are native.

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-
natives are rare (< 30%).

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

~ (> 50%).
SCORE (LDB) LEFT 10 5 8 7 6 VA E 2 T
SCORE (RDB) RIGHT 10 B 8 7 6 (4 3 2 1
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR

10. Riparian
Vegetative Zone

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

Average width of riparian
zone > 18 meters. Unpaved
footpaths may score 9 if run-
off potential is negligible.

Average width of
riparian zone 12-18
metlers. Score high if
areas < 18 meters are
small or are minimally

Average width of riparian
zone 6-11 meters. Score
high if areas less than 12
meters are small or are
minimally disturbed.

Average width of
riparian zone <6 meters.
Score high if areas less
than 6 meters are small
or are minimally

disturbed. disturbed. P
SCORE (LDB) LEFT 10 9 8 7 6 4 3 2 T
SCORE (RDB) RIGHT 0 | 9 8 7 6 5 4 3 2 7 i) 0
Comments: i
TOTAL SCORE X (0] I Compa BELOW

If score is below guidelines, result of (circle)

@nluml Conditions

Human Disturbance

Comments:




Division ol Water Resources

QSSOP for Macroinveriebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
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STREAM SURVEY INFORMATION Avoendix B: Pace 10 of 15

| DWR Station ID:  Af /A Samplers: (" Noue O Lidaeizt
Monitoring Location Name:Spe o grts le Date: & /[ )19 ' Time: 3:30 4,
Monitoring Location: goen, . coer il ( dnpdogoc Organization: /¢ Drainage Area: 0.7%,: ™
County: L. (hadvsy . ‘ ~| Ecoregion: 7/ u/s ECO:
Latitude: 35,9747 HUC: 05)30204000f WS Grp:
Longitude: - <Cb, €35 523 WBID: Field Log #:

Project Name: [0 Watershed [1303(d) [JAntideg [IJECO [IFECO Other: fjs i/

Project ID: TNPR
Activity Type: [ Sample [JQCSample [lHabitat [1QC habitat [1QCID

Sample Status: [lCollected [JSeasonally Dry  IFrequently Dry INo Channel
[Too Deep (Not Wadeable) [lToo Deep (Temporary) OPermanent Barrier [Fenced
OlLandowner Denial: CITemporary Barriey  [1Posted Plan to revisit? OYes [INo

Flow Conditions: CIDry [lisolated Pools [Stagnant Mlow [IModerate [IHigh [IBankful DlFlooding

Sample Collected? Comment Sample Collected? Comment
Biorecon Periphyton

SQKICK Yes SQHEL Other

SQBANK Describe Other Sample:

.
Chemicals/Bacteria; [@INone [JRoutine [INutrient [IMetals [OIE. coli [Organics [IOther
Field Parameters: Meter(s) Used: \{ST ¥P,0 Plus

pH (su) .77 Dissolved Oxygen % 112y
Conductivity {umhos) 3027 Turbidity (NTU)

Temperature (C°) J5 ¢ TDS (mg/L)

Dissolved Oxygen {ppm = mg/L) I/ Flow (cfs) 0,/%

Meter Problems?__NJ o
Photos Taken? [1No [XfYes: Description: __ 5 4 -

Previous 48 hours precipitation: CUnknown  CINone ﬂSlight COOModerate [OHeavy [Flooding
Air Temperature (°F) 207,

Physical Characteristics & Light Penetration:

Gradient (sample reach): [OFlat  Olow [MModerate OHigh  [Cascades

Average Stream Width: CIVery Small (<1.5yd) Small (1.5-3yd) CIMed. (3-10yd) [ClLarge (10-25yd) CIVery Large
(>25yd)

Maximum Stream Depth: CIShallow (<0.3yd) “EAMedium (0.3-0.6yd) [IDeep (0.6 —1yd) [CVery Deep(>1yd)

% Canopy Cover Estimated for Reach: ¢ %

% Canopy Cover Measured (mid-reach): 32 u/s+ 40 d/s+ £ LDB+ __@RDBz Total/384*100 ___

Channel Characteristics:

Bank Height: |—3 {yd.) High Water Mark: 18~/  {yd.)

Bank Slope LDB: [IDeeply incised OIBluff/wall BUndercut DSloughing [Steep terrain  ClGentle Slope

Bank Slope RDB: CIDeeply incised OBluff/Wall [Undercut [ISloughing [Steep terrain  MGentle Slope

Manmade Modification: CINone [IRip-Rap [ICement ClGabions [IChannelized C0Dam CIDredging [XBridge CIATV

Stream Characteristics:

Sediment Deposits: CINone  [ISlight KIModerate [Excessive [Blanket

Sediment Type: OONone [Sand [XSilt [OMud [OClay [Sludge [Mn Precipitant [COrange Flocculent

Turbidity: [IClear [&Slightly Turbid [Muddy [OMilky OTannic DOPlanktonic Algae [Dyed

Foam/Surface Sheen: BINone [ClINutrient [Surfactant [lBacteria

Algae: CINone OISlight Bfvoderate OHigh OChoking  Type: [Diatoms [(¥Green BHdFilamentous C1Blue-green




TDEC-DWR Stream Survey Field Sheet (Back)

Division of Water Resources

QSSQOP for Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
Ettective Date: August 11,,2017

Appendix B: Page 11 of 15

| DWR Station ID: S e e (e b

ETIN

J
Assessors: [Ajgg{f{” /D/J‘iL |

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

Riffle Run Pool

O Boulders (>10”) 3 Boulders (>10™) [0 Boulders (>107)

@ Cobble (2.5-10M) K Cobble (2.5-10™) 54 Cobble (2.5-10”)

M Gravel (0.1-2.5”) K Gravel (0.1-2.5") ™ Gravel (0.1-2.57)

0O Bedrock [0 Bedrock 8 Bedrock

O Sand 0 Sand O Sand

O Silt (not gritty) O Silt (not gritty) O  Silt (not gritty)

O Clay (Slick) O Clay (Slick) 0O Clay (Slick)
Surrounding Land Uses (list additional land uses under comments)
1 Forest O Grazing O  Stormwater ] STP/WWTP T+ Construction
O  Wetland [ Row Crops O Urban O Industry O impoundment
O  Park O CAFO/Dairy Kl Commercial [ Mining/Dredging 0O  ATV/OHV
0  Hay/Fields [ Logging 5  Residential ,@' Road/Hwy/RR O  GolfCourse

Observed Human Disturbance to Stream: Blank (not observed) S (Slight) M (Moderate) H (High)

Riparian Loss Logging Industry ATV/ORY
Channelization Urban . | Mining/ Dredging Golf Course
Active Grazing Commercial M | Road/Hwy/RR 4 | Garbage/Trash
Row Crops Residential & | Construction S | Landfill
CAFO/Dairy STP/WWTP Impoundment Water Withdrawal

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 to Protocol E for detailed descriptions and rank information)

PROJECT:

(g

ok e A SR LAY 1'

=
3‘[ S Henihnts

5‘;;‘ (A rﬂ Y

STA: Dpencer Cresrt Qley it e

HABITAT ASSESSED BY: (\ID

ﬂ' ﬂ[{

STREAM NAME: Soppv s roeprq ob Desy jaranclhy

DATE: &// |19

| TIME: 3-25

MAP LABEL:

ECOREGION:

HUC:

QC: Consensus / Duplicate

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

1. Epifaunal
Substrate /
Available Cover

Over 70% of stream reach has
natural stable habitat suitable
for colonization by {ish 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. (Il 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. (If near 40% and
more than 2 go to
suboptimal.)

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

SCORE

20||9|[8|17l16

N EIEIR

DERENIK

5]4]3]2]1

Comments:

\

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

2. Embeddedness

Gravel, cobble, and boulders

Gravel, cobble and

Gravel, cobble, and
boulder s are 50-75%

Gravel, cobble, and
boulders are more than

of Riffles 0-25% surrounded by fine boulders 25-50%
sediment. Layering of cobble | surrounded 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. 1f near 25% drop to bottom layers of cobble | middle layers of cobble is | reduced to a single layer
suboptimal if riffle not layered | compromised. If near starting to fill with fine or is absent.
cobble. 50% & riffles not sediment.
layered cobble drop to
marginal.
SCORE 0wl [s{u]s]ofojwfofs7[sls|afs]a]
=7
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR
3. Velocity/ Depth | All four velocity/depth Ouly 3 of the 4 regimes | Only 2 of the 4 habitat Dominated by 1

Regime

regimes present (slow-deep,
slow-shallow, fast-deep, fast-
shallow).

present (if fast-shatlow
is missing score lower).
1f slow-deep missing
scote 15.

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

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

SCORE

o 1wl ||

is{a]nfie]n

wf o) s]7]s

slala]2]0

Comments:

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

4. Sediment

Sediment deposition affects

Sediment deposition

Sediment deposition
affects 30-50% of stream

Heavy deposits of fine
material, increased bar

Deposition less than 5% of stream bottom | affects 5-30% of stream
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 0 [wlw o] s[ulololalo]ols[Gls]s]a]s]z2]
Comiments:
OPTIMAL SUBOPTIMAL MARGINAL POOR

5. Channel Flow
Status

Water reaches base of both
lower banks and streambed is
covered by water throughout
reach. Minimal productive
habitat is exposed.

Water covers > 75% of
streambed or 25% of
productive habitat is
exposed.

Water covers 25-75% of
streambed and/or
productive habitat is
mostly exposed.

Very little water in
channel and mostly
present as standing pools.
Littlc or no productive
habitat due to lack of
water,

SCORE

20 | 19 | 18 | 17 [(6)

HEIEI K

HEREERK

5|4|3]2]1

Comments:




HABITAT ASSESSMENT FIELD DATA SHEET - MODERATE TO HIGH GRADIENT STREAM (BACK)

MAP LABEL: | DATE: | ASSESSOR INITIALS:
OPTIMAL SUBOPTIMAL MARGINAL POOR
6. Channel Channelization, dredging rock | Channelization, Channelization, dredging | Over 80% ot reach
Alteration removal or 4-wheel activity dredging 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 1f 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. Attificial structures in or pattern.
out of reach do not
affect natural flow
patterns.
SCORE 20 o [ [ [is[u]n]nfufo]o]s]7]s BEEERE
Comments;

OPTIMAL

SUBOPTIMAL

MARGINAL

POOR

7. Frequency of re-
oxygenation zones.
Use frequency of riffles
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-
oxygenation zones
infrequent; distance
between areas divided
by average stream width

Occasional re-
oxygenation area. The
distance between areas
divided by average
stream width is over 15

Generally all flat water
or flat bedrock; little
opportunity for re-
oxygenation, Distance
between areas divided by

is7-15. and up to 25. average stream width
. >25,
SCORE 0 1o (s [ [ s [s[e[o]e]uf@o)o[s]7]s sJafs 2]
Comments:
OPTIMAL SUBOPTIMAL MARGINAL POOR

8. Bank Stability

(score each bank)
Detennine left or right
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
of 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, If approaching sloughing; 60-100% of
erosion, 1f approaching 60% score poor if banks bank has erosional scars.
30% score marginal if steep.
banks steep.
SCORE (LDB) LEFT 10 9 8 7 s | (s5)] 4 3 2 { 0
SCORE (RDB) RIGHT 10 9 8 7 ey 5 4 3 2 1 0
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 right
side by facing
downstream,

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
are native.

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-
natives are rare (< 30%).

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

(> 50%).

SCORE (LDB) LEFT 10 9 8 7 6 i) 3 2 i 0
SCORE (RDB) RIGHT 10 9 8 7 6 @) 3 2 i 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 > 8 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
of bank.

off potential is negligible.

areas < 18 meters are
small or are minimally

meters are small or are
minimally disturbed.

than 6 meters are small
or are minimally

disturbed. disturbed.
SCORE (LDB) LEFT 10 9 8 7 6 4 3 2 1 N
SCORE (RDB) RIGHT 10 9 8 7 4 3 2 o)) 0
Comments: T e
_TOTAL SCORE K %Lb l gqmpnrisonx‘m.ﬁcorcgion Guidelines (cirele)——ABOVE _ or k w /)

1f score is below guidelines,

result of {circle)

(ﬁntuml Conditions

Tumun Disturbanch

Cominents:

e,
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CEC, CITY OF BRENTWOQOD, WILLIAMSON CO., TN, BENTHIC MACROINVERTEBRATES COLLECTED 3/29-4/1/2019.

PAIID NO 52194 52195 52196 52197 52198 52199 52200
Little Beech Holt Spencer
STATION UT 0300 | UT 0200 Harpeth Owl Creek Creek Creek Creek
DATE 3/29/2019|3/29/2019| 3/29/2019 | 3/29/2019| 4/1/2019 | 4/1/2019 | 4/1/2019
FRACTION 1/32 1/30 1/32 1/64 3/128 1/15 1/30
SPECIES T.V. [F.FG.|CL
MOLLUSCA
Bivalvia
Veneroida
Corbiculidae 6.6
Corbicula sp. 6.6 | FC 2
Gastropoda
Mesogastropoda
Pleuroceridae 6
Elimia sp. 27| SC 3 1 3 1 9
Basommatophora
Physidae 8.7
Physella sp. 88| CG 1
ARTHROPODA
Arachnoidea
Acariformes 5.5 1
Sperchontidae 55
Sperchon sp. 5.5 1 2 1
Crustacea
Isopoda 7.4
Asellidae 79 | SH
Lirceus sp. 74 | CG 24 2 4 1
Amphipoda 7.2 | CG
Crangonyctidae 7.2 | CG
Crangonyx sp. 7.2 | CG 4 1
Decapoda 6
Orconectes sp. 27 | SH 1
PAI, Inc. Page 1 of 5
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CEC, CITY OF BRENTWOOD, WILLIAMSON CO., TN, BENTHIC MACROINVERTEBRATES COLLECTED 3/29-4/1/20109.

PAI ID NO 52194 52195 52196 52197 52198 52199 52200
Little Beech Holt Spencer
STATION UT 0300 | UT 0200 Harpeth Owl Creek Creek Creek Creek
DATE 3/29/2019|3/29/2019}3/29/2019{3/29/2019| 4/1/2019 | 4/1/2019 | 4/1/2019
FRACTION 1/32 1/30 1/32 1/64 3/128 1/15 1/30
SPECIES T.V. |F.F.G.|CL
Insecta
Ephemeroptera
Baetidae 6 CG
Acentrella sp. 25| CG 49 9 7 19 11 5
Acerpenna sp. 371 CG 2
Baelis sp. 6 CG 4 4 2 1
Diphetor sp. 12 | CG 7 7 2 5 1 5 1
Caenidae 6 CG
Caenis sp. 6.8 | CG 3 2 1 1
Heptageniidae 3 SC | CL
Maccaffertium sp. 31 ] SC |CL 5 7 1
Stenacron sp. 35| SC | CL 1
Isonychiidae 36| FC
Isonychia sp. 36| FC 2 2
Odonata
Coenagrionidae 8 P
Argia sp. 8.3 P 2
Plecoptera
Capniidae 3 SH 1
Allocapnia sp. 3.3 | SH 1
Perlidae 2 P |CL
Perlesta sp. 29 P |CL 4
Perlodidae 2.2 P |CL
Isoperia sp. 3.2 P |CL 4 1 2 9
Trichoptera
Hydropsychidae 41| FC |CL
PAI, Inc. Page 2 of 5
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CEC, CITY OF BRENTWOOD, WILLIAMSON CO., TN, BENTHIC MACROINVERTEBRATES COLLECTED 3/29-4/1/2019.

PALID NO 52194 52195 52196 52197 52198 52199 52200
STATION uT0300 | UT0200 | ™€ | owicreek| BN Holt | Spencer
Harpeth Creek Creek Creek
DATE 3/29/2019{3/29/2019| 3/29/2019|3/29/2019| 4/1/2019 | 4/1/2019| 4/1/2019
FRACTION 1/32 1/30 1/32 1/64 3/128 1/15 1/30
SPECIES T.V. |F.F.G.|CL
Cheumatopsyche sp. 66| FC | CL 1 4 1 4
Hydropsyche 43| FC | CL 1
Hydroptilidae 5.55| PI
Hydroptila sp. 6.5 Pl |CL 6 3 1 3
Ochrotrichia sp. 4 Pl | CL 10 4
Philopotamidae 22| FC | CL
Chimarra sp. 33| FC |CL 1 7 2 7
Coleoptera
Eimidae 441 CG | CL
Dubiraphia sp. §5) SC |CL 1
Microcylloepus sp. 33| SC |CL 1
Optioservus sp. 21 ] SC | CL 1
Stenelmis sp. 560; SC |CL 24 2 28 22 8 15
Psephenidae 33| SC |CL
Psephenus sp. 23| SC |CL 8 5 2 1 5
Diptera
Ceratopogonidae 6.8 P 1 1 2
Bezzia/Palpomyia gp. 6 P 1
Chironomidae
Ablabesmyia sp. 71 P 1
Brillia flavifrons 57| SH 1
Cardiocladius sp. 6.2 P 1
Conchapelopia sp. 8.4 P 4 1 4 4 2 27
Corynoneura sp. 57| CG 2 1 1 1 1
Cricotopus sp. 744 CG | CL 7 40 71 16 92 18 129
Cryptochironomus sp. 6.4 P 1
PAI, Inc. Page3 of 5
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CEC, CITY OF BRENTWOOD, WILLIAMSON CO., TN, BENTHIC MACROINVERTEBRATES COLLECTED 3/29-4/1/2019.

PAIID NO 52194 52195 52196 52197 52198 52199 52200
Little Beech Holt Spencer
STATION UT 0300 | UT 0200 Harpeth Ow! Creek Creek Creek qum_a
DATE 3/29/2019|3/29/2019| 3/29/2019 [3/29/2019| 4/1/2019 | 4/1/2019 | 4/1/2019
FRACTION 1/32 1/30 1/32 1/64 3/128 1/15 1/30
SPECIES T.V. |F.F.G.|CL
Diamesa sp. 6.6 | CG |CL 1
Dicrotendipes sp. 72 | CG 1
Eukiefferiella sp. 345| CG 31 34 6 11 9 27 8
Micropsectra sp. 24| CG 1
Microtendipes sp. 46 | CG |CL 1
Nilotanypus sp. 4.1 P 1 4 2
Orthocladius sp. 44 | CG 9 14 27 6 5 1
Parakiefferiella sp. 48 | CG 4
Paramerina sp. 4.1 P 1
Parametriocnemus sp. 39 ] CG 6 2 2 9
Paratanytarsus sp. 8 CG 1 4 1 1
Paratendipes sp. 5.6 3
Polypedilum sp. 6.1 | SH 24 32 14 23 21 81 2
Potthastia sp. 54| CG 1
Rheocricotopus sp. 47 | CG 1
Rheotanytarsus sp. 65| FC | CL 3 3
Stempeliinella sp. 56 | CG 1
Tanytarsus sp. 6.6 | FC 3 2
Thienemanniella sp. 64| CG 1 1 2
Tribelos sp. 6.4 | CG 1
Tvetenia sp. 3.55| CG 10 2 6 2 2
Empididae 7.6 P
Hemerodromia sp. 6 P 1
Simuliidae 47 | FC |CL
Prosimulium sp. 45| FC | CL 3
Simulium sp. 491 FC |CL 4 1 17 14 4
PAI, Inc. Page 4 of 5
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CEC, CITY OF BRENTWOOD, WILLIAMSON CO., TN, BENTHIC MACROINVERTEBRATES COLLECTED 3/29-4/1/2019.

PAI ID NO 52194 52195 52196 52197 52198 52199 52200
Littl Beech Holt S
STATION UT 0300 | UT 0200 ™€ lowl creek| So°° ° pencer
Harpeth Creek Creek Creek
DATE 3/29/2019(3/29/2019( 3/29/2019|3/29/2019| 4/1/2019 | 4/1/2019| 4/1/2019
FRACTION 1/32 1/30 1/32 1/64 3/128 1/15 1/30
SPECIES T.V. |F.F.G. |CL
TOTAL NO. OF ORGANISMS 231 168 160 187 204 204 221
TOTAL NO. OF TAXA 23 19 24 32 24 29 19
EPT 6 3 5 12 11 9 4
%0C 41.56% 83.93% 85.63% 35.83% 68.14% 70.59% 77.83%
%EPT-CHEUM 30.74% 11.90% 8.13% 28.34% 18.63% 7.84% 9.95%
NCBI 4.54 5.26 5.93 4,93 5.93 5.35 6.57
%TNUTOL 35.50% 44.64% 59.38% 41.71% 67.16% 59.31% 66.52%
% CLINGERS-CHEUM 21.65% 27.98% 46.88% 51.34% 67.16% 24.02% 77.83%
PAI, Inc. Page 5 of 5
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. Civil & Environmental Consultants, Inc.

April 24, 2019

Mr. Mike Harris, P.E.
Director of Engineering
City of Brentwood

P.O. Box 788
Brentwood, TN 37024

Dear Mr. Harris:

Subject: 2019 Visual Stream Assessment (VSA)
MS4 Permit — Non-Analytical Stream Monitoring
City of Brentwood, Williamson County, Tennessee
CEC Project 174-840.0002

Civil & Environmental Consultants, Inc. (CEC) performed a Visual Stream Assessment (VSA) on
two Unnamed Tributaries to the Little Harpeth River (TN05130204021_0200 &
TN05130204021 0300) for the City of Brentwood (City) according to Task 3 from our October
2, 2018 proposal.

All visual survey locations have been logged into a geodatabase. Each location includes completed
data fields, GPS location, and a photo. The geodatabase is included on the USB flash drive.

The total mileage assessed for each stream is included in the following table.

Permit Year 3 Streams for Assessment Mileage

Unnamed Tributary to the Little Harpeth River (TN05130204021_0200) 2.5

Unnamed Tributary to the Little Harpeth River (TN05130204021_0300) 4.9
Total 7.4

There were a few locations of concern that CEC wanted to bring to the City’s attention. These
locations are described below:

1) Channel Alteration near Wilson Pike
Sections of the Concrete Masonry Unit (CMU) retaining wall appear to be falling. CEC
wanted to bring this to the attention of the City and recommends that the City inspect the
channel section near the retaining wall. This point is a “Channel Alteration” point (Object
ID 18) in the geodatabase provided. The retaining wall extends approximately 1,400 feet
upstream from the culvert under Wilson Pike. The culvert on Wilson Pike is approximately
375 feet south of Hood Place, and approximately 0.1 miles north of Summerfield Drive.

325 Seaboard Lane, Suite 170 | Franklin, TN 37067 | p: 615-333-7797 £: 615-333-7751 | www.cecinc.com



Mr. Harris — City of Brentwood
CEC Project 174-840.0002
Page 2

April 24, 2019

Lat: 36.012041
Long: -86.78072

Figure I - Aerial View of Channel Alteration
(Red Dot Indicates Wall Location)

Sl
S |

Figure 2 - View of CMU Retaining Wall (Notice bulge in wall)

Civil & Environmental Consultants, Inc.



Mr. Harris — City of Brentwood
CEC Project 174-840.0002
Page 3

April 24, 2019

2) Standing Black Water near 1-65

CEC personnel noted an area where flow stopped, and there was black standing water. The
standing water had an odor of sewer and gasoline. CEC recommends that the City inspect
the area. This point is an “Unusual Condition” point (Object ID 20) in the geodatabase
provided. The location of the standing black water is southeast of the Green Pasture

Equestrian Arena, approximately 370 feet west of 1-65 South, and approximately 135 feet
east of what appeared to be a shed.

Lat: 36.011127
Long: -86.786517

LRI U
B

Y 75

Figure 3 - Aerial View of Standing Water
(Red Dot Indicates Standing Water Location)
T pr— 7 ; = e

i S

SRR F BN
Figure 4 - View of Standing Water

Civil & Environmental Consultants, Inc.



Mr. Harris — City of Brentwood
CEC Project 174-840.0002
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April 24, 2019

3) Falling Foot Bridge

CEC personnel noted a falling foot bridge along the stream, and recommends that the City
inspect the bridge. The structural integrity of the foot bridge appears to be deteriorated.
The foot bridge is not currently having adverse effects on the stream, but CEC wanted to
bring this to the City’s attention as a potential safety issue. This point is an “Unusual
Condition” point (Object ID 29) in the geodatabase provided. The foot bridge is located in
the backyard area between 1304 and 1300 Lavada Place.

Lat:  35.987779
i Long: -86.796314

i

Figure 5 - Aerial View of Falling Bridge
(Red Dot Indicates Bridge Location)

en

>,

Figure 6 - View of Falling Bridge

Civil & Environmental Consultants, Inc.
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4) Debris Dam near Warner Road
CEC personnel noted a debris dam where the water drops approximately one foot. CEC
wanted to bring this to the attention of the City and recommends that the City inspect this
location. This point is a “Fish Barrier” point (Object ID 22) in the geodatabase provided.
The debris dam is located between 1215 Parker Place and 8017 Warner Road, and
approximately 160 feet southwest of Warner Road.

']

Lat:  35.990215
Long: -86.793942

Figure 7 - Aerial View of Debris Dam
(Red Dot Indicates Dam Location)

Civil & Environmental Consultants, Inc.
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5) Debris Dam near General Macarthur Drive
CEC personnel noted a debris dam obstructing the upstream end of a culvert conveying the
stream. CEC understands the City is aware of this condition. This point is a “Fish Barrier”
point (Object ID 23) in the geodatabase provided. The debris dam is located on the
upstream side of the culvert under Wikle Road West southwest of 1329 General Macarthur
Drive.

Figure 9 - Aerial View of Debris Dam
(Red Dot Indicates Dam Location)

+ :*I g P
J‘II > f ' :.‘;1!'. :’

Figure 10 - View of Upstream End of Blocked Culver.

Civil & Environmental Consultants, Inc.
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6) Exposed Pipe near Jasmin Park Drive
There is a 6” exposed pipe near Jasmin Park Drive. The pipe location is approximately 85
feet north of the fence on 1389 Moonlight Trail, and 250 feet east of the culvert under
Jasmin Park Drive. CEC believes it to be a sewage line, but recommends that the City
inspect the exposed pipe. This point is an “Exposed Pipe” point (Object ID 14) in the
geodatabase provided.

Figure 11 - Aerial View of Exposed Pipe
(Red Dot Indicates Pipe Location)

Civil & Environmental Consultants, inc.
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April 24,2019

Please call us at 615-333-7797 or email Justin Bryan at jbryan(@cecinc.com if you should have
any questions or need any additional information regarding this deliverable.

Sincerely,

CIVIL & ENVIRONMENTAL CONSULTANTS, INC.

i

Justin M. Bryan, P.E., CPESC Steven E. Casey, P.E., CPESC
Project Manager Senior Principal

Enclosures:  Attachment 1 — Visual Stream Assessment Completed In Permit Year 3 (Map)
USB flash drive

Civil & Environmental Consultants, Inc.
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