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National Pollution Discharge Elimination System Permit Number TNS000000 authorizes
Williamson County to discharge stormwater runoff into Waters of the State of Tennessee
in accordance with certain water quality management programs and provisions established
within the permit. Williamson County is required to submit to the State of Tennessee a
MS4 Annual Report with additional supporting documents as outlined within the
Stormwater Management Plan.



Tennessee Department of Environment and Conservation
Division of Water Resources
Wiiliam R. Snodgrass Tennessee Tower,
312 Rosa L. Parks Avenue, 11th Floor, Nashville, Tennessee 37243
1-888-891-8332 (TDEC)

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

1. MS4 Information

Name of MS4: Williamson County MS4 Permit Number: TNS075795
Contact Person: Michael Scott Email Address: michaels@williamson-tn.org
Telephone: (615) 790-5809 MS4 Program Web Address: williamsoncounty-tn.gov

Mailing Address: 1320 West Main Street, Suite 400
City: Franklin State: TN ZIP code: 37064

What is the current population of your MS47? 55,707
What is the reporting period for this annual report? July1 2017 to June 30 2018

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 Yes [J No
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 (ideconline.tn.qov/dwr/)? If yes, attach a
list.

B. Are there established and approved TMDLs (http://www.tn.gov/environment/article/wr- X 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)7 If yes, Yes O 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 Yes O No
specific practices: Qutlined in the attached Storm Water Management Plan

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)? X 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 X Yes [ No
education program: Siltation, Habitat Alteration and Nutrients

C. Do you have a webpage dedicated to your stormwater program? If yes, provide a X Yes O No
link/URL: williamsoncounty-tn.gov/stormwater

D. Summarize how you advertise and publicize your public education, outreach, involvement and participation
opportunities: Storm Water Appeals Board Meetings, which are generally open to the public, are facilitated in the
Main Auditorium of the Williamson County Administrative Complex, and are advertised and publicized in the

newspaper as specified in the Storm Water Management Regulations.
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Phase Il Small Municipal Separate Storm Sewer System (MS4) Annual Report

Summarize the public education, outreach, involvement and participation activities you completed during this

reporting period: Outlined in the attached Storm Water Management Plan

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: An increase in public awareness

4. lllicit 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
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 sewershed
of that outfall, and general direction of stormwater flow?

How many outfalls have you identified in your storm sewer system? 5,400 (approximately)

Do you have an ordinance, or other regulatory mechanism, that prohibits non-stormwater
discharges into your storm sewer system?

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

Yes

KYes

KYes

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

a summary: The Engineering Department performs annual dry weather screening of
outfalls and Visual Stream Assessments in Williamson County.

How many illicit discharge related complaints were received this reporting period? 0

How many illicit discharge investigations were performed this reporting period? n/a

1 No

O No

[ No

] No

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

eliminated? n/a

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

A

Do you have an ordinance or other regulatory mechanism requiring:

Construction site operators to implement appropriate erosion prevention and sediment
control BMPs consistent with those described in the TDEC EPSC Handbook?

Construction site operators to control wastes such as discarded building materials,
concrete truck washout, chemicals, litter, and sanitary waste?

Design storm and special conditions for unavailable parameters waters or Exceptional
Tennessee Waters consistent with those of the current Tennessee Construction General
Permit (TNR100000)?

Do you have specific procedures for construction site plan (including erosion prevention
and sediment BMPs) review and approval?

Do you have sanctions to enforce compliance?

Do you hold pre-construction meetings with operators of priority construction activities
and inspect priority construction sites at least monthly?
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How many construction sites disturbing at least one acre or greater were active in your jurisdiction this reporting
period? 72
How many active priority and non-priority construction sites were inspected this reporting period? All sites were

inspected.
How many construction related complaints were received this reporting period? 36

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

A

I @m mo

Do you have a regulatory mechanism (e.g. ordinance) requiring permanent stormwater

pollutant removal for development and redevelopment projects? If no, have you Yes O No
submitted an Implementation Plan to the Division? [ Yes [ No

Do you have an ordinance or other regulatory mechanism requiring:
Site plan review and approval of new and re-development projects? X Yes I No

A process to ensure stormwater control measures (SCMs) are properly installed and

maintained? K Yes 0 No

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

Natural Areas are applied as 50', 75' or 100' perpendicular from the top of bank

depending on drainage area and additional buffers may be applied on impaired streams Yes [ No
as outlined in CGP. For additional info, see Section 4 of the Williamson County Storm

Water Management Requlations.

What is the threshold for development and redevelopment project plans plan review (e.g., all projects, projects
disturbing greater than one acre, etc.)? A stormwater plan review is required where projects are subject to Land
Disturbance Permits, which includes: 1) Activities resulting in greater than one (1) acre of land disturbance. 2)
Activities that result in the disturbance of less than one (1) acre if it is part of a larger common plan of
development or sale. 3) Activites resulting in the addition of ten thousand (10.000) square feet or greater of
impervious surface. 4) Where land disturbance activities pose a threat to water, public health or safety. 5)
Acceptance of fill material exceeding 10,000 square feet or more of associated disturbance. 6) Borrow Pits.

How many development and redevelopment project plans were reviewed for this reporting period? 28
How many development and redevelopment project plans were approved? 26

How many permanent stormwater related complaints were received this reporting period? 5

How many enforcement actions were taken to address improper installation or maintenance? 0

Do you have a system to inventory and track the status of all public and private SCMs

installed on development and redevelopment projects? X Yes LINo

Does your program include an off-site stormwater mitigation or payment into public
stormwater fund? If yes, specify. A fee in lieu of detention as described in Section 3:F. X Yes [0 No
of the Storm Water Management Requlations.

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? X Yes [T No
Municipal parking lots? X Yes [ No
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Maintenance and storage yards? X Yes 0 No
Fleet or maintenance shops with outdoor storage areas? X Yes O No
Salt and storage locations? X Yes O No
Snow disposal areas? [ Yes X No
Waste disposal, storage, and transfer stations? X Yes ] No

B. 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 I Yes [0 No
constitute a potential pollutant of concern for MS4s?

If yes, are new applicable employees trained within six months, and existing applicable

employees trained and/or retrained within the permit term? 3 Yes L No

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. Previously, annual dry weather screening
included field review of 100% of the Williamson county MS4. However, after reviewing the efficiency and
effectiveness of that practice, and due to increase stream assessement requirements, it seemed prudent to make
the following modification to the dry weather screening: Therefore, approximately 25% of the County MS4 will be
screened annually, so that the entire system will be reviewed within the permit cycle. and, Visual Stream
Assessment will be performed as part of the dry weather screeing assessment and consistent with the Stream
Monitoring Plan as described in the Storm Water Management Plan.

Changes to the program as required by the division to satisfy permit requirements. n/a

Information (e.g. additional acreage, outfalls, BMPs) on newly annexed areas and any resulting updates to your
program. n/a

B. 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 1 No
next reporting period. The program appears to be very effective, and a new electronic
system in development will improve the inventories, documentation. and reporting.
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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 Yes O No
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 Permanent . S In Your ERP?
Stormwater Discharge

Verbal warnings #10 #0 #0 X Yes [ No

Written notices #65 #0 #5 X Yes 0 No

Citations with -

administrative penalties #1 #0 #11 Yes [INo

Stop work orders #17 #0 #1 Yes O No

Withholding of plan

approvals or other #17 #0 #1 X Yes O No

authorizations

Additional Measures #n/a #n/a #nla Describe:

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

D. What were the most common types of non-compliance instances documented during this reporting period?

Notice of Violation, Civil Penalty, Cease and Desist

10. Monitoring, Recordkeeping and reporting (Section 5)

A.

B.

Summarize any analytical monitoring activities (e.g., planning, collection, evaluation of results) performed during
this reporting period. Currently have consultant developing the comprehensive stream monitoring plan.

Summarize any non-analytical monitoring activities (e.g., planning, collection, evaluation of results) performed
during this reporting period. Performance of seven (7) Visual Stream Assessments (VSAs) in northwestern

Williamson County.

If applicable, are monitoring records for activities performed during this reporting period
submitted with this report.

X Yes [0 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.”

Rogers Andecson
Courly Moo, %,.J %_Qw/ F/2¢ )5

Printed Name and Title Slgnatur{ 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 Pke Columbia 38401  (931)380-3371

_ Cookeville 1221 South Willow Ave. Cookeville 38506 ~ (931) 520-6688 _
Jackson 1625 Hollywood Drive Jackson 38305  (731)512-1300
_JohnsonCity 2305 Silverdale Road - Johnson City 37601 (423) 854-5400
Knoxville o 3711 Middlebrook Pike Knoxville 37921 (865) 594-6035
Memphis 8383 Wolf Lake Drive Bartlett 38133 (901) 371-3000
Nashvile 711 R S Gass Boulevard Nashville 37216 (615) 687-7000
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Item 2.C. - Exceptional TN Waters (ETWs) / Outstanding National Resource (ONRW5)
Located Within Unincorporated Williamson County

SBL B Basis for From From
Watershed | Waterbody | County | Description | 23821 lat | Toelat | [o°° | Tolong
Harpeth Boston Williamson | From RM Exceptional 35.8303 | 35.826 | -87.0545 | -87.055
Branch 1.6 to origin. | biological
diversity.
Harpeth Burns Williamson | Portion in Natchez Trace 35.8505 | 35.836 | -87.0527 | -87.066
Branch Natchez Parkway National
Trace Park.
Parkway
National
Park
Harpeth Copperas Williamson | From Exceptional 35.9055 | 35.887 -87.098 -87.127
Branch Greens biological
Hollow diversity.
tributary to
origin
Harpeth Dobbins Williamson | Portion in Natchez Trace 35.9046 | 35.907 | -87.0047 | -87.008
Branch Natchez Parkway National
Trace Park
Parkway
National
Park.
Harpeth Garrison Williamson | From Exceptional 35.8749 | 35.857 | -87.0298 | -87.085
Creek Natchez biological
Trace diversity. Portion
Parkway to | in Natchez Trace
headwaters. | NP.
Harpeth Harpeth Williamson | From Exceptional 35.8428 35.8 -86.707 -86.665
River Nelson biological
Creek to diversity. WPC
unnamed ecoregion
tributary just | reference stream
downstream | for 71i.
Hwy 31A.
Harpeth Kelley Williamson | From South | Exceptional 35.9246 | 35.878 | -87.0923 | -87.092
Creek Harpeth biclogical
including Creek to diversity. Kelley
unnamed headwaters. | Creek watershed
tributaries. has been
deisgnated by the
Nature
Conservancy as a
"Priority Area for
Freshwater
Biodiversity
Conservation” in
2002.
Harpeth Little East Williamson | Portion in Natchez Trace 35.0877 | 35.982 | -86.9965 | -86.989
Fork Natchez Parkway National
Trace Park
Parkway
National
Park.
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Item 2.C. - Exceptional TN Waters (ETWs) / Outstanding National Resource (ONRWs)

Located Within Unincorporated Williamson County

Harpeth Pinewood Williamson | Portion in Natchez Trace 35.8006 | 35.893 | -87.0179 | -87.026
Branch Natchez Parkway National
Trace Park
Parkway
National
Park.
Harpeth South Williamson | Headwater | Exceptional 35.8495 | 35.85 -87.0715 | -87.076
Garrison tributary biological
Creek from diversity.
Unnamed confluence
Tributary with South
Garrison
Creek to
origin.
Harpeth South Williamson | From Exceptional 35.9305 | 35.91 -87.08 -87.134
Harpeth Arkansas biological
Creek Creek to diversity. WPC
confluence | ecoregion
of reference stream
headwaters. | for 71f.
Harpeth Wilkie Williamson | Portion in Natchez Trace 35.8031 | 35.896 | -87.0145 | -87.016
Branch Natchez Parkway National
Trace Park
Parkway
National
Park.
Duck-Lower | Litton Williamson | Portion in Natchez Trace 35.8297 | 35.831 -87.0919 | -87.091
Branch Natchez Parkway National
Trace Park
Parkway
National
Park.
Duck-Lower | South Fork | Williamson | Portion in Natchez Trace 35.8531 | 35.834 -87.074 -87.074
Lick Creek Natchez Parkway National
Trace Park
Parkway
National
Park.
Harpeth Inman Williamson | From Inman | Exceptional 35.9121 | 35.9112 | -87.0649 | -87.0561
Branch Branch to biological
Unnamed headwaters. | diversity.
Tributary at
boy scout
camp
Harpeth Harpeth Williamson | Unnamed Exceptional 35.9102 | 35.8907 | -87.1341 | -87.1383
Creek tributary to biological diversity
Tributary Harpeth
Creek. The
entire
tributary is
considered
high quality
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Item 2.C. - Exceptional TN Waters (ETWs) / Outstanding National Resource (ONRWS)
Located Within Unincorporated Williamson County

Cumberland- | Mill Creek | Williamson | From Mill Federal 35.9569 | 35.933 | -86.6725 | -86.7015
Lower- Unnamed Creek d/s of | endangered
Sycamore Tributary Nolensville | Crayfish
(Cheatham- to
Lake) confluence
of
headwaters
Cumberand- | Rock Williamson | From Mill Federal 35.9433 | 35,9539 | -86.6444 | -86.625
Lower- Springs Creek to endangered
Sycamore Branch Williamson Nashville Crayfish
(Cheatham County Line
Lake)
Harpeth Boston Williamson | From RM Exceptional 35.8308 | 35.8325 | -87.0578 | -87.0622
Branch 0.01to Biological
Unnamed origin Diversity
Tributary
Harpeth Burns Williamson | From Bums | Exceptional 35.8392 | 35.836 | -87.0599 | -87.0603
Branch Branch to Biological
Unnamed origin Diversity
Tributary
Harpeth South Williamson | Headwater | Exceptional 35.8496 | 35.8417 | -87.0715 | -87.0697
Garrison tributary biological integrity
Creek from
Unnamed confluence
Tributary with South
Garrison
Creek to
origin
Harpeth South Williamson | Unnamed Exceptional 35.9025 | 35.9011 | -87.1367 | -87.1501
Harpeth Tributary to | biological
Creek South diversity.
Unnamed Harpeth
Tributary Creek from
confluence
with
unnamed
tributary to
origin.
Harpeth Whiteoak Williamson | From Kelley Creek 35.8884 | 35883 | -87.1058 | -87.108
Branch confluence | watershed has
with Kelly been designated
Creek to by the Nature
origin. Conservancy as a

"Priority Area for
Freshwater
Biodiversity
Conservation” in
2002.
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Item 2.C. - Exceptional TN Waters (ETWs) / Outstanding National Resource (ONRWs)
Located Within Unincorporated Williamson County

Harpeth

Flatrock
Branch

Williamson

From u/s
Fairview
WWTP to
above first
unnamed
tributary
upstream of
Homn
Tavern Rd.

Flatrock Branch
has consistently
exhibited
exceptional
biological diersity
upstream of
Fairvew WWTP.
Family level
biorecon scored a
15 on 8/29/06 with
23 total taxa, 10
EPT and 9
intolerant families.
Family level
biorecon scored a
15 on 4/16/99 with
31 total taxa, 16
EPT and 9
intolerant families.
SQSH sample
collected on
1/04/2012 scored
42.

36.0308

35.9996

-87.116

-87.1304
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Williamson County Engineering Department
Stormwater Management Program
Stormwater Management Plan

National Pollution Discharge Elimination System Permit Number TNS000000 authorizes
Williamson County to discharge stormwater runoff into Waters of the State of Tennessee
in accordance with certain water quality management programs and provisions established
within the permit. Williamson County is required to develop a compilation of the elements
of the Stormwater Management Program consisting of separate components which are
outlined within the Stormwater Management Plan.

Table of Contents:

Best Management Practices Programs and Processes 19
Public Information and Education Plan (PIE) 29
Stream Monitoring Summary 33
Enforcement Response Plan (ERP) 65
Operation and Maintenance Program 71
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Williamson County Engineering Department
Stormwater Management Program
Best Management Practices Programs and Processes

National Pollution Discharge Elimination System Permit Number TNS000000 authorizes
Williamson County to discharge stormwater runoff into Waters of the State of Tennessee
in accordance with certain water quality management programs and provisions established
within the permit. Williamson County is required to develop specific goals and public
information events/activities that will occur over the permit cycle, which are outlined
within the Best Management Practices (BMP) Programs and Processes.

The Best Management Practices include the following:

Public Education and Public Participation

Ilicit Discharge Detection and Elimination

Construction Site Runoff Program

Permanent (Post-Construction) Stormwater Management Program
Municipal Pollution Prevention and Good Housekeeping

R

All BMPs will be implemented by the Williamson County Engineering Department and/or other
Departments as needed and will be coordinated by the Williamson County Storm Water Quality
Coordinator. For a summary of the best management practices measurable goals and milestones,
see Table 1.
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2017/2018 BMP Summary

BMP 1A. Public Information and Education Plan (PIE)
The PIE has been completed and is being implemented.

BMP 1B. Education and Outreach activities on stormwater

A stream clean-up event was hosted by Williamson County on June 15, 2018 involving
public participation. Approximately five river miles of the Harpeth River from Kinnie
Road to Moran Road was targeted. The following is a summary of the goals of the clean
up event:

a. Visually assess bank stabilization and possible failures,

b. Record the location of specific areas that need additional attention, such as heavy

debris, log jams, etc.,

c. Identify possible solutions for the safe extraction of objects within the channel,

d. Detection of possible illicit discharges, and

e. Remove trash that has been deposited in river/banks.

BMP 1C. Web Site
The web site is updated with information on the storm water program, regulations, and
educational material.

BMP 1D. Public Service Announcements
Williamson County contracted with the TAB program for the 2017/2018 fiscal year for
PSAs (public Service Announcements). TAB provides stormwater PSAs for Tennessee
on local broadcasting stations including many in the Middle Tennessee area which serves
Williamson County residents.

Williamson County mailed 340 brochures entitled “Williamson County Guide to
Waterway Natural Areas.” Residents along streams listed as having unavailable
parameters (impaired) in the northern portion of the Williamson County were targeted.
This included properties along the Harpeth River, Little Harpeth River, Lynnwood Creek
and Trace Creek.

BMP 2A. Storm Sewer Systems Map
The most current storm sewer map is available.

BMP 2B. Hot Spots
Each Village in Williamson County is also designated a Hot Spot Area, where zoning
regulations are tailored and education is targeted because of more intense uses and
increased potential for stormwater contamination.

20



BMP 2C. Stream Monitoring
The stream sampling plan for this current permit cycle is being developed. Previous
sampling reporting for the Harpeth River, Little Harpeth River, Owl Creek and
Rutherford Creek is available online at williamsoncounty-tn.cov/stormwater.

Seven (7) Visual Stream Assessments (VSAs) were performed this permit cycle and are
included in the Storm Water Management Plan.

BMP 2D. Dry Weather Screening
MS4 outfalls have been inspected during dry weather for evidence of illicit discharges.

BMP 3A. Regulations / Manual
The Storm Water Regulations are updated and consistent with State requirements
regarding stream buffers, storm water system long-term operation and maintenance, etc.
The Storm Water Regs and Storm Water Management Manual are available online.

BMP 3B. Enforcement Response Plan (ERP)
The ERP has been completed and is being implemented.

BMP 3C. Inventory
Active construction sites requiring a Land Disturbance Permit are being tracked
electronically with GIS coordinates.

BMP 3D. Inspections and Enforcement
Inspections of sites with active Land Disturbance Permits are inspected monthly and
enforcement is performed in accordance with the Storm Water Regulations and
Enforcement Response Plan (ERP).

BMP 4A. Ordinance / Manual
The Storm Water Regulations have been updated to be consistent with State requirements
with regards to Runoff Reduction (green infrastructure). The Storm Water Regulations
and Storm Water Management Manual are available online.

BMP 4B. Runoff Reduction
The requirements for implementation of runoff reduction practices have been evaluated
and are in effect as of July 1, 2013.

BMP 4C. Maintenance Agreements
Maintenance Agreements are submitted to Williamson County where permanent storm
water runoff control facilities are involved and the procedures for the establishment of
maintenance agreements and required inspections will be reviewed as needed.

BMP 4D. Inventory / Tracking
BMPs deployed at new development and redevelopment projects are being tracked
electronically with GIS coordinates.
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BMP 5A. Operation and Maintenance Program
An Operation and Maintenance Program has been developed and implemented with the

goal of preventing or reducing pollutant runoff from municipal operations.

BMP 5B. Inspections
Inspections have been performed at all facilities/operations within the County that are not
individually covered by a NPDES permit.

BMP 5C. Education
Employee education is performed in conjunction with the pollution prevention and good
housekeeping inspections at county facilities/operations and may include discussions
with the director/operator, providing guidance material, and/or training videos.

BMP 5D. Roadway and MS4 Development
Procedures for development of new roadways and MS4 are being evaluated and revised
as needed. For example, the Williamson County Engineering Department currently
assists the Highway Department as needed for identifying intermittent/perennial streams
located within the County right-of way.
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Table 1: Best Management Practices Measurable Goals and Milestones

BEST MANAGEMENT PRACTICES FOR PUBLIC EDUCATION AND PUBLIC PARTICIPATION

BMP 1A

MEASURABLE GOALS AND MILESTONES

Goal(s)

Public Information and Education Plan (PIE)

Milestone Year 1

Review effectiveness of PIE plan and continue to develop and implement specific goals and public
information events/activities related to storm water.

Milestone Year 2

Evaluate and continue

Milestone Year 3

Evaluate and continue

Milestone Year 4

Evaluate and continue

Evaluate and continue

Milestone Year 5

e —————eee R — e e
B e —————————— ——

BMP 1B

MEASURABLE GOALS AND MILESTONES

Goal(s)

Education and Qutreach activities on storm water

Milestone Year 1

Review effectiveness of current educational materials and outreach activities and continue to develop
new materials/activities including videos, books, or other media as well as field demonstrations or
other projects such as stream clean-up event.

Milestone Year 2

Evaluate and continue

Milestone Year 3

Evaluate and continue

Milestone Year 4

Evaluate and continue

Milestone Year 5

Evaluate and continue

BMP 1C MEASURABLE GOALS AND MILESTONES

Goal(s) Web-site

Milestone Year 1 Provide information on the storm water program, regulations, educational material, etc.
Milestone Year 2 Maintain

Milestone Year 3 Maintain

Milestone Year 4 Maintain

Milestone Year 5 Maintain

BMP 1D

MEASURABLE GOALS AND MILESTONES

Goal(s)

Public Service Announcement

Milestone Year 1

Develop and/or review materials to be broadcast via TV, radio or other media.

Milestone Year 2

Evaluate and continue

Milestone Year 3

Evaluate and continue

Milestone Year 4

Evaluate and continue

Milestone Year 5

Evaluate and continue
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Table 1: Best Management Practices Measurable Goals and Milestones (continued)

BEST MANAGEMENT PRACTICES FOR ILLICIT DISCHARGE DETECTION AND ELIMINATION

BMP 2A

MEASURABLE GOALS AND MILESTONES

Goal(s)

Storm Sewer System Map

Milestone Year 1

Continue to develop and maintain a map that shows the location of outfalls where the municipal storm
sewer system discharges into waters of the state.

Milestone Year 2 Update

Milestone Year 3 Update

Milestone Year 4 Update

Milestone Year 5 Update _ _
BMP 2B . ~ MEASURABLE GOALS AND MILESTONES =
Goal(s) Hot Spots

Milestone Year 1

Continue to develop and implement more specific practices to prohibit contamination from hot spot
areas.

Milestone Year 2

Evalutate and continue

Milestone Year 3

Evaluate and continue

Milestone Year 4

Evaluate and continue

Milestone Year 5

BMP 2C

,__——___-_-—_——-

Evaluate and continue
\___—————————_____—____———-——————

MEASURABLE GOALS AND MILESTONES

Goal(s)

Stream Monitoring

Milestone Year 1

Update monitoring plan for analytical and non-anylitical stream monitoring.

Milestone Year 2

Begin collecting field data.

Milestone Year 3 Continue
Milestone Year 4 Continue
_Mifstone Ye1a_r 5 _ Coﬂnue _ . . . _ _ _ _
swp20 | — MEASURABLE GOALS AND MILESTONES
Goal(s) Dry Weather Screening
Milestone Year 1 Inspect MS4 outfalls, during dry weather, for evidence of non storm water discharges.
Milestone Year 2 Continue
Milestone Year 3 Continue
Milestone Year 4 Continue
Milestone Year 5 Continue
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Table 1: Best Management Practices Measurable Goals and Milestones (continued)

BEST MANAGEMENT PRACTICES FOR CONSTRUCTION SITE RUNOFF PROGRAM

BMP 3A

MEASURABLE GOALS AND MILESTONES

Goal(s)

Regulations / Manual

Milestone Year 1

Review the construction site runoff requirements in the Storm Water Management Regulations.

Milestone Year 2

Update the Storm Water Management Regulations if necessary to maintain consistency with the State
construction site runoff requirements.

Milestone Year 3 Evaluate
Milestone Year 4 Evaluate
Milestone Year 5 Evaluate

— — — —
—— — — — ——

BMP 3B

MEASURABLE GOALS AND MILESTONES .

Goal(s)

Enforcement Response Plan (ERP)

Milestone Year 1

Evaluate and update the ERP as needed.

Milestone Year 2

Evaluate and update

Milestone Year 3

Evaluate and update

Milestone Year 4

Evaluate and update

BMP 3C

Milestone Year 5 Evaluate and update
%———————H—-———_—.—_——__

MEASURABLE GOALS AND MILESTONES

Goal(s)

Inventory

Milestone Year 1

Continue to develop and maintain an inventory of all active construction sites which require a Land
Disturbance Permit.

Milestone Year 2 Update

Milestone Year 3 Update

Milestone Year 4 Update

Milestone Year 5 Update_ . -

BMP 3D r— __MEASURABLE -(ELS AND MILESTONES
Goal(s) Inspections & Enforcement

Milestone Year 1

Conduct inspections on construction sites at specified intervals and perform enforcement actions as
specified within the regulations.

Milestone Year 2 Continue
Milestone Year 3 Continue
Milestone Year 4 Continue
Milestone Year 5 Continue
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Table 1: Best Management Practices Measurable Goals and Milestones (continued)

BEST MANAGEMENT PRACTICES FOR PERMANENT (POST-CONSTRUCTION) STORMWATER MANAGEMENT PROGRAM

BMP 4A

MEASURABLE GOALS AND MILESTONES

Goal(s)

Ordinance / Manual

Milestone Year 1

Review the post construction water quality requirements in the Storm Water Management Regulations
and/or Storm Water Management Manual.

Milestone Year 2

Update the Storm Water Management Regulations and/or Storm Water Management Manual if
necessary to maintain consistency with State post-construction runoff requirements.

Milestone Year 3

Review and update if necessary

Milestone Year 4

Review and update if necessary

Milestone Year 5

Review and update if necessary

BMP 4C

BMP 4B B T S MEASURABLE GOALS AND MILESTONES
Goal(s) Runoff Reduction

Milestone Year 1 Continue to implement the State standards for runoff reduction practices.
Milestone Year 2 Continue

Milestone Year 3 Continue

Milestone Year 4 Continue

Milestone Year 5 Continue

ﬁ

MEASURABLE GOALS AND MILESTONES

Goal(s)

Maintenace Agreements

Milestone Year 1

Continue to improve the procedures for establishment of maintenance agreements and required
inspections.

Milestone Year 2

Evaluate and continue

Milestone Year 3

Evaluate and continue

Milestone Year 4

Evaluate and continue

Milestone Year 5

Evaluate and continue

BMP 4D

MEASURABLE GOALS AND MILESTONES

Goal(s)

Inventory / Tracking

Milestone Year 1

Continue to develop a system designed to track BMPs deployed at new development and
redevelopment projects.

Milestone Year 2 Continue
Milestone Year 3 Continue
Milestone Year 4 Continue
Milestone Year 5 Continue
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Table 1: Best Management Practices Measurable Goals and Milestones (continued)

BEST MANAGEMENT PRACTICES FOR MUNICIPAL POLLUTION PREVENTION AND GOOD HOUSEKEEPING

BMP 5A

MEASURABLE GOALS AND MILESTONES

Goal(s)

Operation and Maintenance Program

Milestone Year 1

Continue development and implementation of an operation and maintenance program that has the
goal of preventing or reducing pollutant runoff from municipal operations.

Milestone Year 2

Evaluate and continue

Milestone Year 3

Evaluate and continue

Milestone Year 4

Evaluate and continue

Milestone Year 5

Evaluate and continue

BMP 5B :

MEASURABLE GOALS AND MILESTONES

Goal(s)

Inspections

Milestone Year 1

Perform inspections at facilities/operations within the County that are not individually covered by a TN
Multi-Sector permit.

Milestone Year 2 Continue
Milestone Year 3 Continue
Milestone Year 4 Continue

BMP 5C

Milestone Year 5 Continue

MEASURABLE GOALS AND MILESTONES

Goal(s)

Education

Milestone Year 1

Evaluate and perform employee education with the goal of minimizing storm water pollution potential
from land disturbance activities as well as fleet, building, park, and MS4 maintenance.

BMP 5D

Milestone Year 2 Continue
Milestone Year 3 Continue
Milestone Year 4 Continue
Milestone Year 5 Continue

MEASURABLE GOALS AND MILESTONES

Goal(s)

Roadway and MS4 Development

Milestone Year 1

Evaluate procedures for development of new roadways and MS4 to ensure that these activities are
performed in accordance with appropriate regulatory permits.

Milestone Year 2

Evaluate and continue

Milestone Year 3

Evaluate and continue

Milestone Year 4

Evaluate and continue

Milestone Year 5

Evaluate and continue
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Williamson County Engineering Department
Storm Water Management Program
Public Information and Education Plan

National Pollution Discharge Elimination System Permit Number TNS000000 authorizes
Williamson County to discharge stormwater runoff into Waters of the State of Tennessee
in accordance with certain water quality management programs and provisions established
within the permit. Williamson County is required to develop specific goals and public
information events/activities that will occur over the permit cycle, which are outlined
within the Public Information and Education Plan (PIE).

On an annual basis, Williamson County will perform public education and outreach activities.
The activities may target local students, citizen/church groups and the general public, and may
focus on Hot Spot areas and areas that discharge stormwater into impaired streams. The
activities will emphasis various stormwater issues associated with water quality/water quantity.-

The anticipated public education and outreach activities may include the following:
- Targeted mailings
- Stream Clean-up
- Public Service Announcement broadcasts
- Educational Day(s) for local school
-  Stormwater information on County website

For more information on targeted educational campaigns, goals and results/effectiveness, see
Table 2.

Additionally, Williamson County has developed a “Guide to Waterway Natural Areas” brochure

which is distributed to residents whose property is adjacent to stream segment that may be
impaired due to MS4 discharges. See Figure 1.
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Table 2: Educational Campaigns, Goals and Results/Effectiveness

Storm Water Management Program

Public Information and Education Plan (PIE)

Targeted Educational Campaign

Goals

Results / Effectiveness

a. General public awareness on the impacts
on water quality from general
housekeeping maintenance/activities.

Provide awareness via the County
website, broadcasting public service
announcements, and/or targeted
mailings to hot spots, areas that
discharge stormwater into impaired
streams or other areas of concern.

County website is kept up to date with
stormwater information, PSAs are
broadcast on WC-TV Channel 3 or
other media, and brochures are sent to
targeted areas such as hot spots or areas
that discharge stormwater into impaired
streams.

b. Home owner associations and other
operators of permanent BMPs awareness of
the importance of maintenance activities.

Develop more informative operation
and maintenance agreement standards
for homeowner's associations.

Continue to monitor operation and
maintenance agreements and make
modifications as needed.

¢. Local engineering and development
community awareness of the stormwater
ordinances, regulations, and guidance
materials related to long-term water quality
impacts.

Conduct meetings with
developers/engineers discussing water
quality issues prior to issuance of land
disturbance permits on large
construction projects.

Meetings are held with
developers/engineers prior to issuance
of the land disturbance permits on
developments/non-residential projects.

d. General public and professional
chemical applicators awareness on the
proper storage, use, and disposal of
pesticides, herbicides, and fertilizers use.

Provide awareness via the County
website, broadcasting public service
announcements, and/or targeted
mailings to hot spots, areas that
discharge stormwater into impaired
streams or other areas of concern.

County website is kept up to date with
stormwater information, PSAs are
broadcast on WC-TV Channel 3 or
other media, and brochures are sent to
targeted areas such as hot spots or areas
that discharge stormwater into impaired
streams.

e. General public and professional chemical
applicators awareness on the proper
storage, use, and disposal of 0il and other
automotive-related fluids.

Provide awareness via the County
website, broadcasting public service
announcements, and/or targeted
mailings to hot spots, areas that
discharge stormwater into impaired
streams or other areas of concern.

County website is kept up to date with
stormwater information, PSAs are
broadcast on WC-TV Channel 3 or
other media, and brochures are sent to
targeted areas such as hot spots or areas
that discharge stormwater into impaired
streams.

f. General public and municipal employees
on the awareness of identifying and
reporting procedures for illicit
connections/discharges, sanitary sewer
seepage, spills, etc.

Provide awareness via the County
website, broadcasting public service
announcements, and/or targeted
mailings to hot spots, areas that
discharge stormwater into impaired
streams or other areas of concern.

County website is kept up to date with
stormwater information, PSAs are
broadcast on WC-TV Channel 3 or
other media, and brochures are sent to
targeted areas such as hot spots or areas
that discharge stormwater into impaired
streams.

g. Local engineering, development, and
construction community awareness of
stormwater ordinances, regulations and
guidance materials related to construction
phase water quality impacts.

Provide access to the County Storm
Water Management Regulations and
the Storm Water Management Manual
via the County website.

County website has the current Storm
Water Regulations and the Storm Water
Management Manual available to the
public.

h. Municipal employee/contractor
awareness of water quality impacts from
daily operations.

Perform inspections at County facilities
/ operations that are not individually
covered by a NPDES permit.

Inspections are performed at County
facilities / operations on an annual basis.
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Williamson County Engineering Department
Stormwater Management Program
Stream Monitoring Summary

National Pollution Discharge Elimination System Permit Number TNS000000 authorizes
Williamson County to discharge stormwater runoff into Waters of the State of Tennessee
in accordance with certain water quality management programs and provisions established
within the permit. Williamson County is required to implement a stream monitoring plan
for impaired streams that may be associated with discharges from the MS4.

Stream Monitoring Overview

Williamson County is currently working on a stream monitoring plan to meet the requirements
established within the new MS4 permit. Our intention is to perform analytical monitoring as
described in Option 2 in section 5.1 of the MS4 Permit as well as non-analytical monitoring. We
will develop a jurisdiction-specific analytical monitoring plan, which will allow us to focus our
resources on the streams segments that have the most potential to be impacted by MS4
discharges. Per that Stream Monitoring requirements, three types of monitoring will be
performed:

1. Non-analytical Visual Stream Surveys and Impairment Inventories,

2. Analytical Biological Stream Sampling, and

3. Analytical Chemical Sampling.

Proposed Option 2 Sampling Plan

The previous permit (2010 MS4 Permit) was specific in outlining the stream segments that
must be sampled, which was based on the pollutant source being listed as Discharges from
MS34 area. During that permit cycle, Williamson County performed analytical stream
monitoring on the Harpeth River, Little Harpeth River, Owl Creek and Rutherford Creek.
The current permit, however, allows the permittee to choose between 2 options.

Option 1 requires analytical monitoring on all streams listed on the 303d list as waters with
unavailable parameters for nutrients, pathogens, siltation or other MS4 pollutants. That
option is not the most suitable for Williamson County. Predominately, the unincorporated
areas of Williamson County have historically been agricultural. Upon reviewing the 303d
list, many of the sources of pollutants are agricultural related, such as pasture grazing. Even
when specific causes are known such as E-coli from animal waste, nutrients from fertilizer
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application, habitat alteration from tilling/planting fields up to the top of bank, and siltation
from farming practices, agricultural uses are exempt from the stormwater regulations.

Additionally, much of the development that Williamson County is currently experiencing is
occurring in the incorporated areas of Franklin, Brentwood, Nolensville, Fairview,
Thompson Station and Spring Hill. There are several stream segments that run through
incorporated and unincorporated areas. Because several of these jurisdictions are already
sampling those segments, it would be unnecessary to perform additional monitoring on
streams that are being monitored by adjacent jurisdictions, especially when based on land
uses, the areas of development are focused within the incorporated areas.

Option 2, as described in the MS4 permit, is a jurisdictional-specific monitoring plan.
Williamson County has developed the methodology used to determine the stream segments
that will be monitored, and outlines specifically which stream segments Williamson County
will sample. An evaluation of the areas of land development and agricultural uses within
unincorporated Williamson County has been compiled and summarized in the attached
exhibits.

There are eight (8) stream segments within unincorporated Williamson County that we
would propose sampling (Figure 2). The streams segments are:

Trace Creek

Harpeth River, 3 segments

Lynwood Creek

Fivemile Creek

Donelson Creek

Little Harpeth River

Visual Stream Assessments (VSAS)

Williamson County has begun collecting Visual Stream Assessment data in the field. The VSAs
include a stream survey for each MS4 outfall location, which includes field parameters, physical
characteristics & light penetration, channel characteristics, stream characteristics, dominant
substrates, surrounding uses, human disturbance and any other relevant information or stressors.
Additionally, habitat assessments are performed at each MS4 outfall, which includes information
relating to epifaunal substrate / available cover, embeddedness of riffles, velocity / depth regime,
sediment deposition, channel flow status, channel alteration, frequency of re-oxygenation zones,
bank stability, vegetative protection and riparian vegetative zone widths. Eighty-two (82) VSA
are proposed for this permit cycle as shown in Figure 3. Seven VSAs were completed, and the

field data is attached in Figure 4.
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Figure 4: Visual Site Assessments Field Data

Division of Water Resources
QSSOP for Macroinvertebrate Stream Surveys
Revision § DWR-PAS.P-0 -QSSOP-081117
Effective Date; August 11,2017

=S Annendix B: Pace 10 of 15

STREAM SURVEY INFORMATION

msuﬂmm:%f’(ml ¥ ) | samplers: MS/OM. JAT
tion Name:

Monitoring Loca e 1 Date: (,_2(-/3 Time: 09: ye-
Monitoring Location: \[y - @/ Py f Organization: \);ll. Co. | Drainage Area: ¥3 7] 5.7
County: (121 (‘o g Ecoregion: 7]/ . u/sECO: A /A
Latitude: =~ (4397 UC: 0 S1300 Y WsGrp:  #/)%
Llongitude: -g/ Qo235 5° WBID:03130dM0)) . |an Field Log#: 47/ 4

Project Name: [ Watershed [1303{d) [ Antideg LIECO [ FECO Other: <A

Project ID: TNPR
Activity Type: DO Sample [ QCSample [ Habitat DOQchabitat O Qcip V4

Sample Status: OCollected DCSeasonally Dry  DFrequently Dry ONo Channel
/ I 4 OToo Deep (Not Wadeable) [JToo Deep (Temporary) OPermanent Barrier OFenced
DOLandowner Denial: OTemporary Barrier  [JPosted Plan to revisit? OYes CINo

Flow Conditions: [IDry Disolated Pools Ostagnant Mlow DIModerate DHigrh OIBankful OFlooding

Sampls Collected? Comment Sample Coliected? Comment
Biorecon No vsa Periphyton —— VSH
SQKICK oy Other =g
_| SQBANK == Describe Other Sample: 0

Chemicals/Bacteria: @None ORoutine ONutrient DOMetals 0OIE, coli Qorganics DOOther /
Field Parameters: Meter(s) Used: (5| ss¢ [ ME ¢, g fae  DAT-BCET [ Wil
PH (su) 313 — | Dissolved Oxygen % 39.77 —3
_Conductivity fewstsee) s/ c—~ | sUs | Turhidity (NTU) 3.0 3.5
Temperature (C°) 25 — | Tos{me/t) 34F /343G
Dissolved Oxygen {ppm = mg/L} 8% = Flow (cfs) ¥.2s S

Meter Problems? 41 b widde LS £t dgl. [0-2 Fifsee
Photos Taken? O No [Yes: Description: /.. .4, | up / ea _ideia
Previous 48 hours precipitation: DUnknown ﬁone DSliéht OModerate OHeavy OFlooding
Air Temperature (°F) ¢
Physical Characteristics & Light Penetration:
Gradient (sample reach): OFlat Bllow DIModerate OHigh  OCascades
Average Stream Width: ClVery Smali (<1.5yd) COIsmail (1.5-3yd) ed. (3-10yd) Diarge (10-25yd) Overy Large |
{>25yd)
Maximum Stream Depth: [JShallow {<0.3yd) EMedium (0.3-0.6yd} DDeep (0.6 — lyd) DOvery Deep(>1yd)
% Canopy Cover Estimated for Reach: 17 % 433 .

|_% Canopy Cover Measured (mid-reach):*llg u/s+ 107 dfs+ ;Z'.g LDB + Ef] RDB = Total/384*100 ! 2.3
Channel Characteristics: _

Bank Height: 3 {yd.) High Water Mark: __| (yd.) N

‘Bank Slope LDB: ODeeply incised OBluff/Wall Oundercut Dsloughing  KSteep terrain DGentle Slope

Bank Slope RDB: ODeeply incised OBiuff/Wall DOuUndercut DOSloughing [Wteep terraln DOGentle Slope

Manmade Modification: ONone EIRip-Rap CJCement OGabions OChannelized D0am Obredging #aridge CIATY
Stream Characteristics:

Sediment Deposits: ONone  [ISlight Mvioderate  DlExcessive DlBlanket

Sediment Type: ONone [Sand ®Silt DCMud Miclay DSludge OMn Precipitant DC)Orange Flacculent

Turbidity: OClear MK htly Turbid  OMuddy Omilky DOTannic  OPlanktonic Algae ODyed

Foam/Surface Sheen: E_l\%ne ONutrient  DOSurfactant DBacteria

| Algae: FINone Bslight OModerate CHigh OChoking  Type: ODiatoms KiGreen DFilamentous OBlue-green
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Figure 4: Visual Site Assessments - Continued

hivision ol Waler Resources

QSSOP for Macroinvertcbrate Strcam Surveys
Revision 6 DWR-PAS-P-(1 -QSSOP-08i117
Effective Date: August 11, 2017

TDEC-DWR Stream Survey Field Sheet (Back) Appendix B: Page 11 of 13

[DWR Station ID: L H4+RP{EX | gl Date: ¢ | )¢ /1§ Assessors: 45 JAZYY i ]
Dominate Substrate: (More than 25%) Check all that apply {:
Riffie Run Pool
K Boulders (>107) J Boulders (>10™) Boulders (>10")
® Cobble (2.5-107) & Cobble (2.5-10") &) Cobble (2.5-107)
N/ Gravel (0.1-2.5™) & Gravel (0.1-2.5) B Gravel (0.1-2.5™)
O Bedrock & Bedrock O Bedrock
O Sand O Sand O Sand
0 Silt (not gritty) 0O Silt (not gritty) O Silt (not gritty)
O Clay (Slick) O Clay (Slick) O Clay (Slick)
syrrounding Land Uses {list additional tand uses under comments)
Bt Forest D  Grazing O Stormwater O  STPAWWTP QO Construction
O, Wetland 0  RowCrops O Uman . 0O Indusiry O Impoundment
@, Pak O  CAFO/Dairy O Commercial E/ Mining/Dredging O ATV/OHV
El/ Hay/Fields O  Logging O Residential RoadHwy/RR O  Golf Course
Observed Human Disturbance to Stream: Blank (not observed) S (Slight) M (Moderate) H {High)
Riparian Loss f.ogping industry ATVIOHY
Channelization | S | Urben Mining/ Dredging Golf Course
Active Grazing Commercial RoadHwyRR Garbage Trash
Rew Crops Residential Construction Landfill
CAFO/MDairy STPWWIP Impoundment Water Withdrawal

Other Stream Information and Stressors: Sarroiada | L, Pk [ Ora  Spnec
[ ! | !

Stream Sketch: (include road name or Jandmark, 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.

\,\
AN
AN
2

\
A 4
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Figure 4: Visual Site Assessments - Continued

HABITAT ASSESSMENT FIELD SHEET- MODERATE TO HIGH GRADIENT S

Division of Water Resources

QSSOP for Macroinvertebrate Stream Surve:
Revision 6: DWR-PAS-011-QS50P-08117
Effective Date: Augusi 11, 2017

Appendix B: Page 5 of 15

TREAMS (FRONT)

{Se¢ Pratocol E for detasled descriptions and rank information)
DWR StationID: | NAR)P po| & » | Habitat Assessment By: A3 / Lm | 47
Monitoring Location Name: Ve.gba RL VS 5,5 | Date: ¢ /a6/(¢ I'Time: [H:45 4.,
Monitoring Location: | , #t /¢  jd~po 7y, & Vnads P | Field Log Number:
HUC: (DS130324 0 _|oen | WS Group: 921_ | s | Ecoregion: 71 b | QC: O Duplicate O Consensus
Optimal Suboptimal Marginal Poor
Over 70% of stream reach | Natural stable habitat Natural stable habitat Less than 20% stable
1. Epifaunal has natural stable habitat | covers 40-70% of siream | covers 20 40% of habitat; fack of habitat is
Substrate/ suitable for colonization | reach. Three or more stream reach or only 1- | obvious; substrate
Available Cover | by fish and/or productive habitats 2 productive habitats unstable or lacking.
macroinveriebrates. Four | present. (If near 70% and present. (If near 40%%
or mor¢ productive more than 3 go to and more than 2 go to
habitats are present. optimal.) suboptimal.)
SCORE 20 19 18 (17 s 15 14 13 32 11 o9 87 608 —=a=—3—3
Comments i
Gravel, cobble, and Gravel. cobble and Gravel, cobble, and Grave), cobble, and
2.Embeddedness | boulders 0-25% boulders 25-50% boulder s are 50-75% | boulders are more than
of Riffles surrounded by fine surrounded by fine surrounded by fine 75% surrounded by fine
sediment. Layering of sediment. Niches in sediment. Niche space | sediment. Niche space is
cobble provides diversity | bottom layers of cobble | in middle layers of reduced 1o a single layer
of niche space. If near compromised. If near cobble is starting to fill | or is absent,
25% drop to suboptimal if | 50% & riffles not with fine sediment.
riffle not layered cobble. | layered cobble drop to
marginal, s
SCORE 20 19 18 17 6 15 14 13 12 [11) 0 9 8 7 6 5 4 3 2
Comments =
All four velocity/depth Only 3 of the 4 regimes | Only 2 of the 4 habitat | Dominated byl
3. Velocity/ regimes present (slow- present (if fast-shallow | regimes present (if fast- | velocity/depth regime.
Depth Regime deep, slow-shallow, fast- | is missing score lower). | shallow or slow- Others regimes too small
deep, fast-shallow). If slow-decp missing shallow are missing, or infrequent to support
|- score 15. B score low). aquatic populations.
SCORE 20 19 18 1716 15 14 13 12 (1 09 8§ 7 6 5 4 3 2 1
Comments
Sediment deposition Sediment deposition Sediment deposition Heavy deposits of fine
4. Sediment affects less than 5% of affects 5-30% of stream | affects 30-50% of material, increased bar
Deposition stream bottom in quiet bottom. Slight stream bottom, development; more than
areas. New deposition on | deposition in puol or Sediment deposits at 50% of the bottom
islands and point bars is slow areas. Some new | obstruction, changing frequently; pools
absent or minimal. deposition on islands constrictions and bends. | almost absent due to
and point bars. Move Moderate pool substantial sediment
to marginal if build-up | deposition. deposition,
approaches 30%. .
SCORE ] 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 s 4 3 (21
Comments
Water reaches base of Water covers > 75% of | Water covers 25-75% Very little water in channel
5. Channel Flow | both lower banks and streambed or 25% of of streambed and/or and mostly present as
Status. streambed is covered by productive habitat is productive habitat js standing pools. Little or no
water throughout reach, exposed. mostly exposed. productive habitat due to
Minimal produetive lack of water.
habitat is exposed.
SCORE 0 19 18 17) 16 15 14 13 12 1 w s & 71 6 i 4 3 2
Comments
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Figure 4: Visual Site Assessments - Continued

Division of Water Resourees
QSSOP for Macroinvertebrate Stream Surveys
Revision 6: DWR-PAS-011-QSSOP-08117
Effective Date: August 11, 2017
Appendix B: Page 6 of 15
HABITAT ASSESSMENT FIELD SHEET- MODERATE TO HIGH GRADIENT STREAMS (BACK)

DWR StationID__ ] Date_ Assessors m5] wm [ AT
Optimal Suboptimal Marginal Poor
Channelization, dredging | Channelization, dredging Channelization, Over 80% of reach
6. Channel rock removal or 4-wheel | or 4-wheel activity up to | dredging or 4-wheel channelized, dredged or
Alteration activity {past or present) 40%. Channel has activity 40-80% (or less | affected by 4-wheelers.
absent or minimal; natural | stabilized. 1f larger that has not stabilized.) | Instream habitat greally
meander pattern. NO reach, channelization is | Artificial structures in altered or removed.
artificial structures in historic and stable. or out of rcach may Anrtificial structures have
reach. Upstream or Artificial structures in or | have slight affect. greatly affected flow
downstream structurcs do | out of reach do net affect pattern.
not affect reach. natural flow patterns.
SCORE 20 19 18 17 16 1s_fa/ 13 12 11 109 % 71 6 s 4 3 2 1
Comments
Occurrence of re- Qccurrence of re- Qccasional re- Generally all flat water or
7. Frequency of | oxygenation zones pxygenation zones oxygenation area. The | flat bedrock: little
re-oxygenation relatively frequent; ratio infrequent; distance distance between areas | opportunity for re-
zones, Use of distance between areas | between areas divided by | divided by average oxygenation. Distance
frequency of riffle or divided by average stream | average stream widthis | stream width is over 15 | between areas divided by
bends for category. width <7:1. 7-15, and up to 25. average stream width >25.
Rank by quality. _
SCORE 20 19 18 17 16 15 14 (13) 12 n 09 B 7 6 5 4 3 2 1
Comments -
Banks stable: evidence of | Moderately stable: Moderately unstable: Unstable; many eroded
8. Bank Stability | erosion or bank failure infrequent, small areas of | 30-60 %5 of bank in area; raw areas frequent
‘;::"‘ ‘_‘Chlh;“k) . absent or minimal; little erosion mostly healed reach has areas of along straight sections
o :g;"g‘ci:g ornght | notential for future over. 5-30% of bank in | erosion; high erosion and bends; obvious bank
downstream. problems <5% of bank reach has arcas of potential during floods, sloughing; 60-100% of
affected. erosion. 1fapproaching | If approaching 60% bank has erosional scars.
30% score marginal if score poor if banks
banks steep. steep.
SCORE __(LB) LeABak 10 D) B ® s 5 4 3 2 1 [
SCORE ___(RB) Right Bank 10 (3 8 7 6 5 4 3 2 I 0
Comments
More than 90% of the 70-90% of the bank 50-70% of the bank Less than 50% of the
9. Vepetative bank covered by covered by undisturbed | covered by undisturbed | bank covered by
Protective undisturbed vegetation. vegetation, One class vegetation. Two undisturbed vegetation or
(score cach bank) All 4 classes (mature trees, | may not be well classes of vegetation more than 2 classes are
includes vegetatian understory Irees, shrubs, represented. Disruption | may not be well not well represented or
from top of bank 10 base i . . .
of bank. Deternune lefi groundcover) are evident but not effecting | represented. Non-native | most vegctation has been
of right sidc by facing | represented and allowed | full plant growth, Non- | vegetation may be cropped. Non-native
downstream to grow naturally. All natives are rare {< 30%) | common (30-50%). vegelalion may dominate
plants are native. (> 50%)
SCORE___{LB) LefiBank 10 9 3 () 6 5 4 3 2 1 0 ]
SCORE___(RB) Right Bank 10 8D [ 7 f 3 q 3 2 i 0
Comments ——
Average width of riparian | Average width of Average width of Average width of riparian
10. Riparian 7one > 18 meters. tiparian zone 12-18 riparian zonc 6-11 zone <6 meters. Score
Vegetative Zone | Unpaved footpaths may meters. Score high if meters. Score high if high if areas less than 6
Width score 9 if run-off potential | areas < 18 meters are areas less than 12 meters are small or are
(scarc each bank.) Zone | is negligible. small or are minimally meters are small or arc | minimally disturbed.
begins at top of bank disturbed. minimally disturbed.
SCORE __ (LB) lefiBank 10 9 7] 6 5 (€ 3 2 1 0
SCORE (RB) Right Bank 10 ? 8 7 6 5 _‘f} 3 2 1 L]
Comments - ——————————————————————
Total Score | A7~ Comparison to Ecoregion Guidelines {circle): ABOVE or BELOW
1f score is below guidelines . result of (circle): Natural Conditions or Human Disturbance
Describe:
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Figure 4: Visual Site Assessments - Continued

Division of Water Resources

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

STREAM SURVEY INFQRMATION

— Anmnendix B: Page 10 0f15

DWRStation ID: /4 _ < ... (auc).

Samplers: H.S. /L). K /AT

Monitoring Location Name: YA S.4e 7.

Date: /,-2(-|&  Time: (2 :)c

Monftoring Location: 7 nber/ine @ Trne

Organization: |5\ (o | Drainage Area: 2.25 ~7

County: (1 ([ amson

Ecoregion:

w4 1 ufsECO: 4 /2

latitude: 30 0 2¢450° 7

HUC: Os13hs ¢ WSGrp: 4774

Longitude: -2¢. 158417 u

WBID: 9 0quo Field Log#: /7

Project Name: [ Watershed [1303{d) O Antideg LIECO L[ FECO Other: /< A

Project ID: TNPR

Activity Type: O Sample [J QCSample 0O Habitat O QChabitat OQCID 1y VSA

Sample Status: DCollected [ISeasonally Dry Cfrequently Dry [INo Channe! ﬁV‘Sﬂ

N / H OToo Deep (Not Wadeable) [IToo Deep (Temporary) DOPermanent Barrier [Jfenced
Otandowner Denial: OTemporary Barrier

Flow Conditions: ODry Disolated Pools EStanpant Otow OModerate OHigh DOBankful DFflooding

DOprosted Plan to revisit? CYes OONo

Sample Collected? Commen Sample Collected? Comment
Biorecon Ao Vo&t 0l | Periphyton Ao VEA T\
SQKICK l — = Other i P
SQBANK | — Describe Other Sample: |

-Chemicals/Bacteria: CiNone DORoutine DlNutrient

Field Parameters: Meter(s) Used:

OMetals [OE coli DOOrganics IOther

pH (su) 802 | & oo] Dissolved Oxygen % 1387 | /[22.0
Conductivity (umhos) 8% k' m| 0,77 | 0.7 | Turbidity (NTU) [-9% | 2.0,
Temperature (C°) ~ 1249 24 [ 105 (men) —=DT_¥00
Dissolved Oxygen {ppm = mg/L) /1.4 | 0.0] | Flow (cfs) e —
Meter Problems? 200 Vil jog ¢ degil, L /S1syng or

Photos Taken? [ No EdYes: Description: ()7 4
Previous 48 hours precipitation: TJUnknown

Air Temperature {°F) _4 3

one

do

Qslight

DModerate OHeavy DOFlooding

Physical Characteristics & Light Penetration:

Gradient (sample reach): CIFlat Blow [IModerate

OHigh  DCascades

{>25yd)

Average Stream Width: [lVery Small (<1.5yd) OSmall (1.5-3yd)—ﬁMed. (3-10yd) DOlLarge (10-25yd) DVery Large

Maximum Stream Depth: EShallow (<0.3yd) IMedium (0.3-0.6yd) DODeep (0.6 - 1yd) Overy Deep(>1yd)

% Canopy Cover Estimated for Reach: %1) %

Channel Characteristics:

% Canopy Cover Measured (mid-reach): 3.2 ufs+ z, g d/fs +"_Z&,gg_LDB + $2.2.RDB = Total/384*100 ()% .

Bank Height: _| 2 (yd.) High Water Mark:_ 0.5 (yd.)

| Bank Slope LDB: ObDeeply incised DBIff/Wall OUndercut Osloughing OSteep terrain  KGentle Slope

Bank Slope RDB: ClDeeply incised DBIuff/Wall DlUndereut

OSloughing ClSteep terrain  [Gentle Slope

Manmade Modification: CNone DIRip-Rap CCement CGabions

Channelized E1Dam DDredging BBridge ATV

Stream Characteristics:

Sediment Deposits: ONone _ [ISlight OModerate ,E)Excessive  LiBlanket

Sediment Type: DINone  OSand _ ESit  OMud  WClay OSludge [IMin Precipitant OlOrange Flocculent

Turbidity: JAClear [ISlightly Turbid ClMuddy

OMilky OTannic OPlanktonic Algae [IDyed

Foam/Surface Sheen: [INone DOINutrient DOlSurfactant OBacteria

Algae: OINone CISiight CIModerate FHigh CiChoking

Type: (IDiatoms ﬁGreen CIFilamentous OBiue-green
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Figure 4: Visual Site Assessments - Continued

hvision o) Water Resources

QSSOP for Macreinvertebrate 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 I3

[DWR StationID: 4 /-~ — | -ewe (reefe Date: & /2: /1 Assessorsi+ [ ba /47 |
Dominate Substrate: (More than 25%) Check allthatapply
Riffle Run Pool
O Boulders (>10™) [0 Boulders (>10") 0 Boulders (>10™)
[0 Cobble (2.5-10™) O Cobble (2.5-10™) O Cobble (2.5-107)
O Gravel (0.1-2.5") D‘ Gravel (0.1-2.5™) O Gravel (0.1-2.5")
- Bedrock {4 Bedrock g Bedrock
O Sand 00 Sand Sand
O Silt (not gritty) 0 Silt (not gritty) O Silt (not gritty)
O Clay (Slick) U Clay (Slick) B. Clay (Stick)
surrounding Land Uses (list additional {fand uses under comments)
O  Forest O  Grazing 0 Stormwater 0O  STP/AWWTP O Construction
0, Wetand O  RowCrops 0O Urban O  Industry )  Impoundment
Park ] CAFO/Dairy O, Commercial O Mining/Dredging O ATV/OHV
O HayfFidds O  Logging & Residential O  Road/Hwy/RR [} Golf Course
Observed Human Disturbance to Stream: Biank (not observed) S (Slight) M (Moderate) H (High)
Riparian Loss Logging Industry ATVIOHY
Channelization | /] | Urban Mining/ Dredging Golf Course
Active Grazing Commercial Road Hwy-RR &) | Garbage Trash
Row Creps Residential ) | Consiruction Landfill
CAFO/Dairy STPWWTP lmpoundment Water Withdrawal
_Other Stream Information and Stressors: WWon lowgn of aCecor  Covanice <HC e
Il"f"k“- ™ I L {-!:' t. i!: 44 (e S 1L:\~ L* ol) VO g A 3 Inl;'.'\.l:l 1<
e ooaian ablec” [ affumn Shorreodiian daoees SCaoCl e fowmed Comon
3 e ’ ) ) g e VI I
42 14 ¢ = Ll . 4 g L , rd L™ ..‘/;Y.’ P -'-.-. o

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 Jand use, buildings, etc.) Use

additional sheet if necessary. |
® &
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Figure 4: Visual Site Assessments - Continued

HABITAT ASSESSMENT FIELD SHEET-
(See Protocol E for detafled descriptions and r:

Division of Water Resources

QSSOF for Macroinverichrate Stream Surveys
Revision 6: DWR-PAS-011-QSSOP-08117
Effective Date: August 11,2017

Appendix B: Page 5 of 15

MODERATE TO HIGH GRADIENT STREAMS (FRONT)
ank information)

Depth Regime

deep, slow-shallow, fast-

is missing score lower).

DWR Station ID: 4/ /.~ Habitat Assessment By: + 5 /47 [ W
Monitoring Location Name:  T;,bfliac. VoA 5 1% J Date: ¢ |26 /i1 | Time: |5 ¢
| Monitoring Location: T-ei« (7 4 < wp . | Field Log Number: .
HUC: 063 020 ¢ | WS Group:0°1_%40 | Ecoregion: 711, | QC: O Duplicate O Consensus
Optimal Suboptimal Marginal Poor
Over 70% of stream reach | Natural stable habitat Natural stable habitat Less than 20% stable
1. Epifaunal has natural stable habitat | covers 40-70% of siream | covers 20 -40% of habitat; Jack of habitat is
Substrate/ suitable for colonization | reach. Three or more stream reach or only 1- | obvious; substrate
Available Cover | by fish and/or productive habitats 2 productive habilats unstable or lacking.
macroinveriebrates. Four | present. (If near 70% and present. (If near 40%
or more productive more than 3 go to and more than 2 go (o
habitats are present. optimal.) suboptimal.)
SCORE 20 19 18 17 1% 15 14 13 32 11 09 & 7 615 4 3 32 [iJ
Comments
Gravel, cobble, and Gravel, cobble and Gravel, cobble, and Gravel, cobble, and
2.Embeddedness | boulders 0-25% boulders 25-50% boulder s are 50-75% | boulders are more than
of Riffles surrounded by fine surrounded by fine surrounded by fine 75% surrounded by fine
sediment. Layering of sediment. Niches in sediment. Niche space | sediment. Niche space is
cobble provides diversity | bottom layers of cobble | in middle layers of reduced to a single layer
of niche space. If near compromised. If near cobble is starting to fill | or is absent.
25% drop 1o suboptimal if | 50% & riffles not with fine sediment,
riffle not layered cobble. | layered cobble drap to
marginal, Lo
SCORE 20 19 1817 16 15 14 13 12 1 109 8 7 & 5 4 3 (21
Comments
All four velocity/depth Only 3 of the 4 regimes | Only 2 of the 4 habitat | Dominated by |
3. Velocity/ regimes present (slow- present (if fast-shallow | regimes present (if fast- | velocity/depth regime.

shallow or slow-

Others regimes too small

4. Sediment

affects less than 5% of

affects 5-30% of stream

deep, fast-shallow), If slow-deep missing shallow are missing. or infrequent to support
score 15. score low). aqualic populations,
SCORE 20 19 18 1716 15 1 13 121 09 B 7 6 s 4] 3 2 1
Comments =
Sediment deposition Sediment deposition Sediment deposition Heavy deposits of fine

affects 30-50% of

material, increased bar

streambed is covered by

productive habitat js

Deposition stream bottom in quiet bottom. Slight stream bottom. development; more than
areas. New deposition on | depasition in pool or Sediment deposits at 50% of the bottom
islands and point bars is slow areas. Some new obstruction, changing frequently: pools
absent or minimal. deposition on islands constrictions and bends. | almost absent due to
and point bars. Move Moderate pool substantial sediment
to marginal if build-up | deposition. deposition.
approaches 30%.
SCORE 20 19 18 17 18 15 14 13 12 1 0 9 § 7 6 s a3 M2y
Comments Lo
Water reaches base of Water covers > 75% of | Water covers 25-75% Very little water in channel
5. Channel Flow | both lower banks and streambed or 25% of of streambed and/or and mostly present as

productive habitat is

sianding pools. Little or no

Stafii . water throughout reach. exposed. mostly exposed. productive habitat due to
Minimal productive lack of water.
habitat is exposed. e~
SCORE 20 19 18 17 16 15 W 13 20 [y 9 8 7 6 5 4 3 2 1
Comments
— e e T ———
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HABITAT ASSESSMENT FIELD SHEET-

Figure 4: Visual Site Assessments - Continued

Division of Water Resources

QSSOP for Mucroinverebrate Strcam Surveys
Revision 61 DWR-PAS-011 1-QSSOP-08117
Effective Date: August 11,2017

Appendix B: Page6 of |$

MODERATE TO HIGH GRADIENT STREAMS (BACK)

7. Frequency of

Occurrence of re-
oxygenation zones

Occumence of re-
oxygenation zones

DWR Station 1D - Date Assessors
i Optimal Suboptimal Marginal Poor
Channelization, dredging | Channelization, dredging Channelization, Over 80% of reach
6. Channel rock removal or 4-wheel | or 4-wheel activity up to | dredging or 4-wheel channelized, dredged or
Alteration activity (past or present) 40%. Chann¢l has activity 40-80% (or less | affected by 4-wheelers.
absent or minimal; natural | stabilized. 1f larger that has not stabilized.) | Instream habilat greatly
meander patern. NO reach, channelization is Artificial structures in altered or removed.
artificial structures in historic and stable. or out of reach may Artificial structures have
reach. Upstream or Artificial structures in or | have slight affeet, greatly affected flow
downsiream structures do | out of reach do not affect patiern.
not affect reach. naturai flow patterns.
SCORE 20 19 1§ 17 16 15 14 13 12 11 0 9 8 7 _6 & 4 3 2 1
Comments

Occasional re-
oxygenation area. The

Generally all flat water or
flat bedrock: little

9. Vegetative

Protective

(score cach bank)
includes vegetation
from top of bank to base
of bank [letennine kel
ot right side by facing
downsircanm

‘More than 90% of the
bank covercd by
undisturbed vegetation.
All 4 classes (mature trecs,
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 rarc (< 30%)

re-oxygenation | relatively frequent; ratio infrequent; distance distance between areas | opportunity for re-
zones. Use of distance between areas | between areas divided by | divided by average oxygenation. Distance
frequency of riffle or divided by average stream | average stream width is | stream width is over 15 | between areas divided by
bends for categary. width <7:1. 7-15. and up to 25. average stream width >25.
Rank by quality. ;
SCORE 20 19 18 1716 15 14 13 12 1 w9 % 7 6 5 4 3 (101
Comments

Ranks stable: evidence of | Moderately stable: Moderately unstable: Unstable; many eroded
8. Bank Stability | erosion or bank failure infrequent, small areas of | 30-60 % of bank in area; raw areas frequent
gm:‘;:’l:;“::n " absent or minimal; little erosion mostly healed reach has areas of along straight sections
side by Facing & potential for future over. 5-30% of bank in erosion; high erosion and bends: obvious bank
downstream, problems <5% of bank reach has areas of potential during floods, | sloughing; 60-100% of

affected. crosion. If approaching | If approaching 60% bank has crosional scars.

30% score marginal if score poor if banks
— banks stcep. steep.

SCORE___ILB) LchBank 10 79/ 8 7 3 [] ] 3 2 1 0
SCORE___(RB) Right Bank 10 (9/ & 7 6 5 4 3 2 1 0
Comments

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

Less than 50% of the
bank covered by
undisturbed vegetation or
more than 2 classes arc
not well represented or
most vegetation has been
cropped. Non-native
vegelation may dominate

{> 50%)
2

10. Riparian
Vegetative Zone
Width

(score each bank,) Zone

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

riparian zonc §2-18
meters. Score high if
arcas < |8 meters are
small or are minimally

SCORE___ILB) lefBank 10 9 8 7 6 i 7 7 = 3 1 o
SCORE___ (RB) RightBank 10 9 8 7 6 4 k] 2 1 0
Comments

Average width of riparian | Average width of Average width of Average width of riparian

riparian zonc 6-11
meters, Score high if
areas less than 12
meters are small or are

zon¢ <6 meters, Scorc
high if areas less than 6
meters arc small or are
minimally disturbed.

bcgmsral top of bank. disturbed. minimally disturbed. -
SCORE (LB} LeABank 10 9 S 7 6 5 4 3 P ]
SCORE___ (RB) RightBank 10 9 8 7 6 5 4 3 2 V0 1
Comments
— = ——— = =3
Total Score g\ﬂ . Comparison 1o Ecoregion Guidelines (circle): ABOVE or BELOW

If score is below guidelines . result of (circle): Natural Conditions or Human Disturbance

Describe:
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Figure 4: Visual Site Assessments - Continued

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

= Annendix B: Page 100f 15

STREAM SURVEY INFORMATION
OWR station ID: [{ARPL ¢ 54 i) | samplers: {8 [ M JAT

Monitoring Location Name: | S/ S ibe 2 Date: [ 2(-% ' " Time: [2:20
Monitoring Location: S reed Kd ization: L) [| <o | Drainage Area: 379 o1, 2
County: [} Hiamsoen Ecoregion: 7] by u/s ECO: /s
Latitude: 36 02879° ./ HUC: D>130 3. 4 WSGrp:  47/»
longitude: ~9¢. 4,2 8§ =~ WBID: ¢¢9_ 2pes | Fieldlogh: A//7

Project Name: [J Watershed [1303(d) [JAntideg L[IECO [LJFECO Other: VSE

Project ID; TNPR
Activity Type: [ Sample [JQCSample DO Habitat [1QChabitat [ QCID

LAY

Sample Status: [DCollected [ISeasonallyOry OdFrequently Dry LCINo Channel
/[/ / ,Q DOToo Deep (Not Wadeable) [IToo Deep (Temporary) [IPermanent Barrier [IFenced
ClLandowner Denial: [Temporary Barrier [DPosted Plan to revisit? DlYes CINo

Flow Conditions: O0bDry Dlsolated Pools DStagn_ant Otow PModerate [High DBankful OFlooding

Sample Collected? Comment Sampie Coliected? Comment
Biorecon O ysa Periphyton A VS A
SQKICK ] ] Other | f
_| SQBANK / | Describe Other Sample: =
Chemicals/Bacteria: [JNone [lRoutine DINutrient, OMetals [E. coli OQrganics  ClOther,
Field Parameters: Meter(s) Used: V5) ¢ 5 / HF Stentidic DRI ~1SLE /G- Fpp)
pH (su) £ 21 | £ 70 | pissolved Oxygen % j0d. 037
Conductivity (umhos) e/ m [0.52 | 0.52 | Turbidity (NTU) /4.6 17
Temperature (C°) : 29| {29 ) |TDS(me/) 352D | 206
Dissolved Oxygen (ppm = mg/L) 2.0% | 7.95 | Flow {cfs) ot I /1]
Meter Problems? LSdepth /29 s /31w dil

Photos Taken? CINo [Wes: Description: /%! s~n / D onstoy

Previous 48 hoursprecipitatgon: OUnknown [ &None Oslight [DOModerate [IHeavy DOFlooding

Air Temperature {°F)

Physical Characteristics & Light Penetration:

Gradient {sample reach): OJFlat Ellow [OModerate OHigh DCascades

Average Stream Width: OlVery Small {<1.5yd) CISmall {1.5-3yd) "EJMed. {3-10yd} Dltarge (10-25yd} ClVery Large
{>25yd)

Maximum Stream Depth: OiShallow (<0.3yd) [Medium (0.3-0.6yd) DiDeep (0.6 1yd) [Very Deep(>1yd)

% Canopy Cover Estimated for Reach: %

% Canopy Cover Measured (mid-reach): ufs + dis+ 170 LDB+ IO_Q RDB = Totallaa*lm

Channel Characteristics: _ ‘_a # i & 292
Bank Height: g {vd.) High Water Mark: (yd.)

Bank Slope LDB: ClDeeply incised  8luff/Wall DUndercut DOSloughing  [Steep terrain  DGentle Slope

Bank Slope RDB: DIDeeply incised [Bluff/Wall [JUndercut fJSIougging [Steep terrain  OGentle Slope

Manmade Modification: CINone EJRip-Rap ClCement DOGabions CiChannelized DDam DDredging BBridge ATV

Stream Characteristics:

Sediment Deposits: EiNone  [blight [IModerate DlExcessive [lBlanket

Sediment Type: @None [Sand OSilt OMud OcClay DOSludge DMn Precipitant Cl0range Flocculent

Turbidity: OClear %Lghtlymrbid OMuddy DOMilky DOTannic  OPlanktonic Algae  CIDyed
one DONutrient [ISurfactant DBacteria

Foam/Surface Sheen:
Algae; one BlSlight COModerate OHigh OOChoking  Type: ODiatoms FiGreen OFilamentous DlBlue-green
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Figure 4: Visual Site Assessments - Continued

Ehvision o) Water Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-0BI 117
Effcctive Date: August 11,2017

TDEC-DWR Stream Survey Field Sheet (Back) Apponitix Bilbags 11 ot 13
[DWR StationID: [TARPL0CS.6 W) Date ¢ /74 /| Assessors: 49/ 4 1] wn]
Dominate Substrate: (More than 25%) Checkall thatapply '
Riffle Run Pool

O Boulders (>10™) [0 Boulders (>107) O Boulders (>10")

,ﬂ Cobble (2.5-10") Bt Cobble (2.5-10™) O Cobble (2.5-10™)

gx Gravel (0.1-2.5") Cf Gravel (0.1-2.5™) O Gravel (0.1-2.5™)

Bedrock ‘0 Bedrock O Bedrock

O Sand 0 Sand O Sand

0O Silt (not gritly) O Silt (not gritty) 0  Silt (not gritty)

O Clay (Slick) 0O Clay (Slick) O Clay (Slick)
surrounding Land Uses (list additional land uses under comments}
O  Forest ~ Qrazing O  Swrmwatee 0O STR/WWTP 0O Construction
0O Wetland Row Crops O Urban 0O Industry 0O Impoundment
O Park ] CAFO/Dairy [0, Commercial 0O  Mining/Dredging 0O ATV/OHV
G Hay/Fields O  Logging & Residential @ RoadHwy/RR O Golf Course

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

Riparian Loss Logging Industry ATV/IOHY
Chanpelization | $ | Urban Mining/ Dredging Goif Course
Active Grazing |4 | Cvmmercial Road/Hwy RR M | Garbage T rash
Rew Creps Al | Residential $ | Construction Landfill
CAFO/Dairy STPWWIP Impuundment 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.

Y4
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HABITAT ASSESSMENT FIELD SHEET- MODERATE TO MIG
See Protocol E for detailed descriptions and rank information)

Figure 4: Visual Site Assessments - Continued

Division of Water Resources
QSSOP for Macroinvertchrate Stream Surveys

Revision 6: DWR-

PAS-01 1-QSSQOP-08117

Effective Date: August 11, 2017

Appendix B: Page

50f15

H GRADIENT STREAMS (FRONT)

3. Velocity/
Depth Regime

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

Only 3 of the 4 regimes | Only 2 of the 4 habitat

present (if fast-shallow
is missing score lower).
If slow-decp missing

regimes present (if fast-
shallow or slow-
shallow are missing.

DWR StationID: |1~ AP 37 5.¢C e Habitat Assessment Bv: 35 /4 j ) nyy
Monitoring Location Name: S/ C 4o 2 Date: £ /)¢ m | Time: /¢ 3.
Monitoring Location: S, ooy 4. Field Log Number;
HUC: %11 0324 [ WS Group: # 4. 26, Ecoregion: TLE | QC: O Duplicate 01 Consensus
Optimal Suboptimal Marginal Poor
Over 70% of stream reach | Natural stable habitat Natural stable habitat Less than 20% stable
1. Epifaunal has natural stable habitat | covers 40-70% of stream | covers 20 -40% of habitat; lack of habitat is
Substrate/ suitable for colonization reach. Three or more siream reach or only 1- | obvious; substrate
Available Cover | by fish and/or productive habitats 2 productive habitats unstable or lacking,
macroinvertebrates. Four | present. (If near 70% and present. (Ifnear 40%
or more productive more than 3 go to and more than 2 go to
habitats are present. optimal.) suboptimal.)
SCORE 20 19 18 1716 15 4713 12 1 10 ¢ 8 7 6 |5 &4 3 2 1
Comments
Gravel, cobble, and Gravel, cobble and Gravel, cobble, and Gravel, cobble, and
2.Embeddedness | boylders 0-25% boulders 25-50% boulder s are 50-75% boulders are more than
of Riffles surrounded by fine surrounded by fine surrounded by fine 75% surrounded by fine
sediment, Layering of sediment. Niches in sediment. Niche space | sediment. Niche space is
cobble provides diversity | bottom layers of cobble | in middle Tayers of reduced to a single layer
of niche space. If near compromised. If near cobble is starting to fill | or is absent,
25% drop to subaptimal if | 50% & riffles not with fine sediment.
riffle not layered cobble. | layered cobble drop to
- marginal.
SCORE 2019 18 11 16 15 14 13 12 11 10 9 B 7 & 5 4 3 2 1
Comments -

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

affects 5-30% of stream

affects 30-50% of

score 15. score low), aquatic populations.
SCORE 20 19 18 (177 16 15 14 1312 11 109 8 7 6 5.4 3 -1 |
Comments ’ )
Sediment deposition Sediment deposition Sediment deposition Heavy deposits of fine
4. Sediment affects less than 5% of

material, increased bar

Deposition stream bottom in quiet bottom. Slight stream bottom. development; more than
arcas. New deposition on | deposition in pool or Sediment deposits at 50% of the bottom
islands and point bars is slow areas. Some new | obstruction. changing frequently; pools
absent or minimal. deposition on islands constrictions and bends. | almost absent due to
and point bars, Move Moderate pool substantial sediment
to marginal if build-up | deposition. deposition.
approaches 30%.
SCORE 20 1% 18 17) 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2

Comments
Water reaches base of Water covers > 75% of | Water covers 25-75%
§. Channel Flow | both lower banks and streambed or 25% of of streambed and/or

Very little water in channel
and mostly present as

Status. streambed is covered by preductive habitat is productive habitat is standing pools. Little or no
water throughout reach, exposed. mostly exposed. productive habitat due to
Minimal productive lack of water.
habitai is exposed.
'TCORE 20 l‘j‘} 18 17 16 15 14 13 12 1 w 9 8 7 & 5 4 3 2 1
Comments
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QSSOP for Macroinvericbrate Stream Surveys
Revision 6. DWR-PAS-011-QSSOP-08117
Effcctive Date: August 11, 2017

Appendix B: Page 6of 15

HABITAT ASSESSMENT FIELD SHEET- MODERATE TO HIGH GRADIENT STREAMS (BACK)
DWR Station ID Date______ Assessors .
Optimal Suboptimal Marginal Poor
Channelization, dredging | Channelization, dredging Channelization, Over 80% of reach
6. Channel rock removal or 4-wheel | or 4-wheel activity up to dredging or 4-wheel channelized, dredged or
Alteration activity (past or present) | 40%. Channel has activity 40-80% (or less | affected by 4-wheelers.
absent or minimal; patural | stabilized. Iflarger that has not stabilized.) | lnstream habitat greatly
meander pattern. NO'’ reach, channelization is | Antificial structures in altered or removed.
arlificial structures in historic and stable. or out of reach may Artificial structures have
reach. Upstream or Antificial structures in or | have slight affect. greatly affected flow
downsiream structures do | out of reach do not affect patiemn.
not affect reach. natural flow patterns. ~
| SCORE 20 19 IR 1716 15 14 13 12 11 ) © 8 1 & 5 4 3 2 1
Comments -
poes - -
Occurrence of re- Occurrence of re- Occasional re- Generally all flat water or
7. Frequency of | oxygenation zones oxygenation zones oxygenation area. The | flat bedrock: little
re-oxygenation relatively frequent; ratio infrequent: distance distance between areas | opportunity for re-
zones, Use of distance between areas | between arcas divided by divided by average oxygenation. Distance
frequency of rifflc or divided by average sirecam | average stream widthis | stream width is over 15 | between areas divided by
bends for calcgory. width <7:1. 7-15. and up to 25. average stream width 235
Rank by yuality.
SCORE 20 19 18 17 16 15 14 13 12 1 w 9 % 7 6 |s 4 3 2 1
Comments \
Banks stable: evidence of | Moderately stable: Moderately unstable: Unstable; many eroded

(score cech bank)
Determine lefi or right

8. Bank Stability

erosion or bank failure
absent or minimal; little
potential for future

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

30-60 % of bank in
reach has areas of
erosion; high erosion

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

9. Vegetative
Proteclive

{score each bank}
includes vegetation

of bank. Determing left
or right side by facing

from top of bank ta base

More than 90% of the
bank covered by
undisturbed vegetation.
All 4 classes (mature trees.
understory trees, shrubs,
groundeover) 4re
represented and allowed

e S ——
70-90% of the bank

covered by undisturbed
vegelation. One class
may nat 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

::'::5}:,?;: £ problems <5% of bank reach has areas of potential during floods. | sloughing: 60-100% of
affected. ¢rosion. If approaching | If approaching 60% bank has erosional scars.
30% score marginal if score poor if banks
banks steep. steep.
SCORE___ (LB) LeftBank 10 9 8 7 6 s 4 3 2 1 0
SCORE __ (RB) RightBank 10 9 8 7 (6 [] 4 3 2 1 o
Comments

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

10. Riparian
Vegetative Zone
Width

(score each bank.) Zone

zone > 18§ meters.
Unpaved footpaths may
score 9 if ran-off potentiol
is negligible.

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

riparian zonc 6-11
meters. Score high if
arcas less than 12
meters are small or are

downstrcam to grow naturally. All patives are rare (< 30%) | common (30-50%) vegetation may dominate
plants ar¢ native. (> 50%])
| SCORE___(LBi LeRBank (10 9 3 7 6 s 4 3 2 ! [i] |
SCORE___(RB) | RightBank 0’ 9 8 7 6 5 4 E] 2 1 [
Comments
ﬂ = - = = s s . - . =
Average width of riparian | Average width of Average width of Average width of riparian

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

begins at top of bank. disturbed. minimally disturbed.
SCORE __(LB) LeRBank 10 % 8 & 6 5 4 3 2 1 0
SCORE (RB) Right Bank ! 1b 9 8 3 6 5 4 3 2 1 L]
Comments
E e
Total Score _ | _( } Comparison to Ecoregion Guidelines {circley ABOVE or BELOW

If score is below guidelines , result of (circle

Describe:
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Figure 4: Visual Site Assessments - Continued

Division of Water R

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

Anvendix B: Pace 10015

STREAM SURVEY INFORMATION _ Hl=rpe /0 2 Ada-. 1

DWR Station ID: Samplers: 5/ =

Monitoring Locatiod Name: Ve 4 <.,e\ Date: G ,,45] /¢ Time:  35J9
Monitoring Location:  Meres R 17 ﬁ% Organization: [/ (_ Drainage Area: gg¥f 57" 7 2
County: 131 oy ~ [Aerp /] Ecoregion: 7] | u/s ECO: A

Latitude: 3¢ Y1718 v ) HUC: OS\3pdol |WSGmp: 772
Longitude: . ¢¢". g% 19)° v WEBID: 909 _ (0o |Fieldiog#: /4

Project Name: [0 Watershed [1303{d) O Antideg OECO DOFECO Other: ved
Project ID: TNPR .
Activity Type: 0 Sample 0 QCSample [ Habitat [JQC habitat [J Qcib  \/5A
Sample'Status:- -DOCollected Easonallv Dry DFrequently Dry [INo Channel
J OToo Deep (Not Wadeabie) —Elfoo Deep {Temporary) 'OPermanent Barrier DIfenced
4 / OlLandowner Denial: ClTemporary Barrier  ClPosted Plan to revisit? CYes DONo
Flow Conditions: ODry Dlisolated Pools [Stagnant ClLow [Moderate EIHigh CIBankful OFlooding

Sample Collected? Comment Sample Collected? Comment
Biorecon SV Vo Periphyion A0 Vs 4
SQKICK | ] Other {
SQBANK | { Describe Other Sample: |

Chemicals/Bacteria: BINone [OlRoutine DINutrient [Metals [IE. coli DOrganics  OOther
Field Parameters: Meter(s) Used: %ﬁl ¢5¢ /ME Sijeatd ¢ DRT-{; (E Jrw—Fpn

pH (su) g.22 | § 2 Dissolved Oxygen % 1777 loy.9
Conductivity (umhos) .53 W] . ¢3s | Turbidity (NTU) [5. 3 l¢ .o
Temperature (C°) 19.¢ [24.€ | DS (mg/t) .319 317
Dissolved Oxygen (ppm = mg/L) £ ¥} . 344 | §.35 | Flow (cfs) 253 Y53

Meter Problems? 1127 with /| €+ [ 2.3 €tkee

Photos Taken? [ No EYes: Description: r -f g 8 70 2un

Previous 48 hours precipitation: CJUnknown aﬁone Oslight [OModerate [OHeavy DOFlooding

Air Temperature (°F) ¢

Physical Characteristics & Light Penetration:

Gradient (sample reach): CIFlat [low DCiModerate OHigh  DOCascades

Average Stream Width: DVery Small (<1.5yd) DISmall (1.5-3yd) CiMed., (3-10yd) OLarge (10-25yd) [@Very Large

{>25yd) P

Maximum Stream Depth: OShalow (<0.3yd) [@Medium (0.3-0.6yd) [lDeep (0.6~ 1yd) OVery Deep(>1yd)

% Canopy Cover Estimated for Reach: iﬁ%

| % Canopy Cover Measured (mid-reach):: _ 0 ufs+ _9 d/s+ J0o DB+ _ % {¥DB = Total/384*100 S]
Channel Characteristics:

Bank Height: _ @85  (yd.) High Water Mark. _GEE1(yd.)

Bank Slope LDB: ODeeply incised OBluffi/Wall DUndercut DSIoughing_ L‘.’fSteep terrain  DGentle Slope

Bank Slope RDB: OIDeeply incised [IBluff/wall [MUndercut Osloughing ClSteep terrain  OGentle Slope

Manmade Modification: CONone ORip-Rap OCement OGabions CiChannelized 3Dam Dpredging Deridge OATV
Stream Characteristics:

Sediment Deposits: ONone ﬂ'slight OModerate DlExcessive [IBlanket

Sediment Type: ONone EiSand &SIt OMud OicClay Osludge OMn Precipitant Cl0range Flocculent

Turbidity: CClear [!Sﬁgbtly Turbid DOMuddy DOMilky CiTannic  DIPlanktonic Algae OODyed

Foam/Surface Sheen: EINone DINutrient OlSurfactant [LJBacteria

Algae: [MNone Oslight OModerate Eﬂgh OcChoking  Type: DDiatoms OGreen DFilamentous DBlue-green
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Appendix B: Page 11 of 15

[ DWR Station ID:/} /%

Riffle
0. Boulders (>10")
o Cobble (2.5-10")
& Gravel (0.1-2.5")

Pl efs & e en AR )06 17 Assessors: 15 [/ b A
Dominate Substrate: (More than fS%) Check ali that apply

Run
Boulders (»10™)
Cobble (2.5-10™)
Gravel (0.1-2.5™)

Pool
O Boulders (>10")
Cobble (2.5-10™)

o g
o’ Gravel (0.1-2.5")
o

O Bedrock 0 Bedrock Bedrock

O Sand 0O Sand O sand

O Silt (not gritty) 0O  Silt(not gritly) O  Silt (not gritty)

0O (Clay (Slick) O Clay (Slick) O Clay (Slick)
surrounding Land Uses, (list additional land uses under comments)
O Forest E{ Grazing 0O Stormwater [0  STP/WWTP O Construction
0O Wetland @ RowCrops O  Urban O  Industry 0O  impoundment
O Park a CAFO/Dairy [, Commercial O  Mining/Dredging O ATV/OHV
B Hay/Fields 0O  Logging B  Residential Road/Hwy/RR 37 Golf Course

Observed Human Disturbance to Stream: Blank (not observed) S (Slight M (Moderate) H (High)
Riparian Loss M | Logging Industry ATV/OHV
Chopnelization | S | Urban Mining/ Dredging Golf Course ~
Active Grazing ) | Commercial Road‘Hwy RR | Garbage Trash
Row Crops ) Residential % | Construction Landfill
CAFO/Dairy STPWWTP Impeundment Water Withdrawa!

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, elc.) Use

additional sheet if necessary. 4 /\
t : b /://’ / %
(\/: . ‘\‘»f') .
LT
W
Y 3
AT
—_ 0 1Yy

Poo’

f(,,:

&

K
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Figure 4: Visual Site Assessments - Continued

Division of Water Resources

QSSOP for Macroinvertebrate Stream Surveys
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Appendix B: Page 5 of 15

HABITAT ASSESSMENT FIELD SHEET- MODERATE TO HIGH GRADIENT STREAMS (FRONT)

5. Channel Flow

Walter reaches base of
both lower banks and

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

(See Protocol E for detailed descriptions and rank information)
DWR Station ID: _#41 (s ey £, Fhecya Habitat Assessment By: 915 / +* 49
Monitoring Location Name:  \|> A St Date: ¢ [ 76 /1y [Time: 2 2. ;s
Monitoring Location: e . V] & nerp 74 Field Log Number:
HUC: (/%5i5e22 ¥ " | WS Group: ¥ "9 30¢s] Ecoregion: /1 | QC: D Duplicate O Consensus
Optimal Suboptimal Marginal Poor
Over 70% of stream reach | Natural stable habitat Natural stable habitat Less than 20% stable
1. Epifaunal has naturaj stable habitat | covers 40-70% of stream | covers 20 -40% of habitat; lack of habitat is
Substrate/ suitable for colonization | reach. Three or more stream reach or only 1- | obvious; substrate
Available Cover | by fish and/or productive habitats 2 productive habilats unstable or lacking.
macroinvertebrates. Four | present, (If near 70% and | present. (If near 40%
or more productive more than 3 go to and more than 2 go to
habitats are present. optimal.) suboptimal.)
SCORE 20 (197 18 17 16 15 14 13 12 11 109 § 7 6 |5 4 3 2 1
Comments
et 3 =
Gravel, cobble, and Gravel, cobble and Gravel, cobble, and Gravel, cobble, and
2.Embeddedness | boulders 0-25% boulders 25-50% boulder s are 50-75% boulders are more than
of Riffles surrounded by fine surrounded by fine surrounded by fine 75% surrounded by fine
sediment. Layering of sediment. Niches in sediment. Niche space | sediment. Niche space is
cobble provides diversity | bottom layers of cobble | in middle layers of reduced to a single layer
of niche space. If near compromised. 1f near cobble is starting to fill | oris absent.
25% drop to suboptimal if | 50% & riffies not with fine sediment.
riffle not layered cobble. | layered cobble drop to
- marginal.
SCORE 20 19 18«17/ 16 15 14 13 12 11 0 9 8§ 7 6 s 4 3 2 1
Comments
All four velocity/depth Only 3 of the 4 regimes | Only 2 of the 4 habitat | Dominated by 1
3. Velocity/ regimes present (slow- present (if fast-shallow | regimes present (if fast- | velocity/depth regime.
Depth Regime deep, slow-shallow, fast- | is missing score lower}. | shallow or slow- Others regimes too small
deep, fast-shallow). If slow-deep missing shallow are missing, or infrequent o support
- score 15. score low). aquatic populations,
SCORE 20 797 18 1716 15 14 13 1z il 109 8 7 6 5 4 3 2 1
Comments
Sediment deposition Sediment deposition Sediment deposition Heavy deposits of fine
4. Sediment affects less than §% of affects 5-30% of stream | affects 30-50% of material, increased bar
Deposition stream bottom in quiet bottom. Slight stream bottom. development: more than
arcas, New deposition on | deposition in pool or Sediment deposits at 50% of the bottom
islands and point bars is slow areas, Some new obstruction, changing frequently; pools
absent or minimal, deposition on islands constrictions and bends, | almost absent due to
and point bars, Move Moderate pool substantial sediment
to marginal if build-up | deposition. deposition.
approaches 30%. il
SCORE 20 19 18 1716 15 14 13 12 11 10 <97 8 1 6 5 4 3 2 1 —
Comments
e —

Very litlle water in channel
and mostly present as
standing pools. Little or no

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

Status. . streambed is covered by
water throughout reach. exposed. mostly exposed. productive habitat due to
Minimal productive lack of water.
habitat is cxposed, .
SCORE 20 19 18 17 7167 15 14 13 12 1 10 9 & 7 6 5 4 3 2 |
Comments
-z - e |
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Appendix B: Page 6 of 15

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

7. Frequency of
re-oxygenation

e —— e
Occurrence of re-
oxygenation zones
relatively frequent; ratio

Occurrence of re-
oxygenation zones
infrequent; distance

Occasional re-
oxygenation area. The
distance between areas

DWR Station ID Date Assessors
Optimal Suboptimal Marginal Poor
Channelization, dredging | Channelization, dredging | Channelization, Over 80% of reach
6. Channel rock removal or 4-wheel | or 4-wheel activity up to | dredging or 4-wheel channclized, dredged or
Alteration activity (past or present} | 40%. Channel has activity 40-80% (or less | affected by 4-wheelers.
absent or minimal; natural | stabilized. If larger that has not stabilized.) | Instream habitat greaily
meander patiern. NO reach, channelizationis | Artificial structures in altered or removed.
artificial structures in historic and stable, or out of reach may Artificial structures have
reach, Upsiream or Artificial structures in or | have slight affect. greatly affected {low
downstream structures do | out of reach do not affect pattern.
not affect reach. nah?_ﬂow patterns.
SCORE 20 19 18 17 16 15 A3.713 12 1 09 & 7 & 5 4 3 2 1
Comments

Generally all flat water or
flat bedrock: little
opportunity for re-

(score each bank)
Determine lefl or night
side by facing

absent or minimal; little
potential for future

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

reach has areas of
erosion; high erosion

zones. Use of distance between areas | between areas divided by | divided by average oxygenation. Distance
frequency of riffle or divided by average stream | average streain width is | stream width js over 15 | between areas divided by
bends for category. width <7:1. 7-18. and up to 25. average stream width >25.
Rank by guality.
SCORE 20 19 (187 1716 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Comments
== I —— —=

Banks stable: evidence of | Moderately stable: Maoderately unstable: Unstable; many eroded

8. Bank Stability | erosion or bank failure infrequent. small areas of | 30-60 % of bank in area; raw areas frequent

along straight sections
and bends; obvious bank

Comments
——

9. Vegetative
Protective

(scorc cach bank)
includes vegetation
from sop of bank t basc
of bank. Determine keft
or right side by facing
downsircan

=
More than 90% of the
bank covered by
undisturbed vegetation.
All 4 clagses (mature trees,
vnderstory trees, shrubs,
groundeover) arce
represented and aliowed
10 grow naturally. All
plants arc native.

—
70-90% of the bank
covered by undisturbed
vegetation. One class
may not be well
represented. Disruption
evident but not eifecting
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
represcnted. Non-native
vegetation may be
common (3{-50%).

downsteeam problems <5% of bank reach has areas of potential during floods, | sloughing; 60-100% of
affected. crosion. If approaching | If approaching 60% bank has erosional scars.
30% score marginal if score poor if banks
banks slﬁg} steep.
SCORE __(LR) LefAiBank 10 9 8 1 [ s 4 3 2 ! ¢
SCORE (R} RightBank 10 ¢ 3 7 E’.G 5 4 3 2 1 0

Less than 50% of the
bank covered by
undisturbed vegetation or
more than 2 classes arc
not well represented or
mos! vegetation has been
cropped. Non-native
vepetation may dominate
> 50%)

10. Riparian
Vegetative Zone

Average width of riparian
zone > 18 meters,
Unpaved footpaths may

Average width of
riparian zonc 12-18
meters. Score high if

riparian zone 6-11
meters. Score high if

SCORE (LB LeftBank 10 /5 ) 8 ? 6 5 4 3 2 ] [}
SCORE___ (RB) RightBank 10 "9 5 [ 5 4 3 2 1 0
Comments

Average width of | Average width of riparian

zone <6 meters. Score
high if areas less than 6

Width score § if run-off potential | areas < 18 meters are areas less than 12 meters are small or arc

(score ach bunk.) Zone | is negligible. small or are minimally meters are small orare | minimally disturbed,

begins at top of hunk disturbed. minimally disturbed.

SCORE __(LB) LeftBank 10 (9 8 7 6 5 4 3 2 1 o

SCORE__ (RB) Right Bank 10 (7 8 7 6 5 4 3 2 1 0

Comments

e Sy s e ==mES i
7
Total Score J ? "L Comparison to Ecoregion Guidclines (circle): ABOVE or  BELOW

If score is below guidelines , result of (circle): Natural Conditions or Human Disturbance

Describe:
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Figure 4: Visual Site Assessments - Continued

Division of Water Resources

QSSOP for Macroinvertebrate Stream Surveys

Revision 6 DWR-PAS-P-01-QSSOP-081117

Effective Date: August 11,, 2017
e T Annendix B: Page J0of 15

STREAM SURVEY INFORMATION

DWR Station ID: /}] v~y 13 rons gy Samplers: 7”5 /A

Monitoring Location Name: ' \/¢ l s;z, S Date: 4 [ 9/, 8 Time: |Oipe A
Monitoring Location: /Nos¥ _P. Aery, | Organization: L1 ¢ Drainage Area: 0 WS ., 7
County: 14, |k cassn Ecoregion: 71 iy u/sECO: A/ 1

Latitude: 3s #1707 HUC. ¢ 13n)etd WSGrp: 5/ 7 4
longitude: _ g<. 9% 9¢9° v WEID: 004 _% /g0 Field Log #: o /4

Project Name: ] Watershed [1303(d) [ Antideg O ECO LCIFECO Other: 'S4

Project ID: TNPR
Activity Type: [ Sample [JQCSample [ Habitat DlQChabitat _Dacio Vo4

Sample Status: [dCollected [lSeasonally Dry DOFr Dry—BINoChannel
/ P ('_"IIg’o_Qggp 3 Too Deep (Temporary) DOPermanent Barrier DFenced
/’/ / _—DOLandowner Denial: [ITemporary Barrier [Posted Plan to revisit? ClYes DINo

Flow Conditions: ODry Disolated Pools Ostagnant Blow DOModerate OHigh [IBankful OFlooding
Sample Collected? Comment Sample Collected? Comment
Biorecon Ny VA Periphyton AU S6A
SQKICK ] ) Other ] )
SQBANK [ | Describe Other Sample: | [

Chemicals/Bacteria: ENone DlRoutine [DCINutrient DOIMetals LIE. coli Oorganics DOoOther

Field Parameters: Meter(s) Used: 51 SSC /MNP 5insc DRT-1SL & /o~ FP

pH (su) 42| 74 [ Dissolved Oxygen % 7% 7).9

Conductivity (umhos) .356 | .2¢¢ | Turbidity (NTU) 1< 2.3.<
Temperature {C°) 23,2 [ 22| | TDS(mgh) X< 2ws

Dissolved Oxygen (ppm = mg/L) 6 %) | .23 | Flow (cfs) v. 41 (Al
Meter Problems? Deopnn, . ¥ 0. & /s w270 N
Photos Taken? [d No ElYes: Description: w5 btwn  / dyens freen

Previous 48 hours precipitation: OUnknown [INone Dlslight EIModerate [DHeavy [OFlooding
Air Temperature {°F} £
Physical Characteristics & Light Penetration:
Gradient (sample reach): [JFlat @Alow [IModerate DHigh  ClCascades
Average Stream Width: {AVery Small (<1.5yd) OSmall (1.5-3yd) OMed. (3-10yd) Olarge (10-25yd) OVery Large
(>25yd) 4 '
Maximum Stream Depth: @Shallow (<0.3yd) [IMedium {0.3-0.6yd) DODeep (0.6—1yd) [IVery Deep(>1yd)
% Canopy Cover Estimated for Reach:; i___g] %
L% Canopy Cover Measured {mid-reach): | $ou/s + jﬁ !{_i/s+ 10 1DB+ [¥O RDB = Total/384%100 |0 Y
Channel Characteristics:
Bank Height: _ {yd.) High WaterMark: , S  (yd) |,
Bank Slope LDB: ClDeeply incised  OBluff/Wall EUndercut ESloughing [Steep terrain  ClGentle Slope
Bank Slope RDB: [IDeeply incised [Bluff/Wall OUndercut OSloughing OSteep terrain  @Gentle Slope -
Manmade Modification: ONone CJRip-Rap CCement CIGabions OChannelized DDam ODredging Meridge CIATV
Stream Characteristics: =
Sediment Deposits: ONone  Oslight, @Moderate DOlExcessive [JBlanket
Sediment Type: [ONone [Sand Sit Omud [Clay OSludge DMn Precipitant OOrange Flocculent
Turbidity: OClear [@Slightly Turbid OMuddy OIMilky DTannic DIPlanktonic Algae ODyed
Foam/Surface Sheen: OINone DINutrient [JSurfactant [DlBacteria r -
Algae: ONone @ght CIModerate OHigh L'IChoking Type: [Diatoms E)Green OFilamentous DBlue-green

53
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Revision 6 DWR-PAS-P-01-QSSOP-081117

Effective Date: August 11,2017
Appendix B: Page 11 of 15

[DWR Station ID: p/ierrsq Brusy & Hort Pcr Date: 6/ 7¢ | 1y Assessors: A7) [

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

Riffle
Boulders (>10")
Cobble (2.5-10")

1 . Gravel (0.1-2.5™)
Bedrock

O Sand

O  Silt (not gritty)

O Clay (Slick)

Surrounding Land Uses (list additional land uses under comments)

Run
d Boulders (>10™)
¥l Cobble (2.5-107)
Gravel (0.1-2.5")
Bedrock
0O Sand
O Silt (not gritty)
O Clay (Slick)

Pool
0O Boulders (>10”)
0O, Cobble (2.5-10™)
g Gravel (0.1-2.5")

Bedrock

O Sand
[0 Silt (not gritty)
0O Clay (Slick)

O  Forest 0  Grazing O Siormwater O STP/WWTP O Construction

0O Wetland O  RowCrops [0 Urban ] Industry 0O Impoundment

O  Park [ CAFO/Dairy [0 Commercial O  MiningDredging O ATV/OHV

O Hay/Fields 0O  Logging Residential ¥  Road/Hwy/RR O Golf Course
Observed Human Disturbance to Stream: Blank (not observed) S (Slight M (Moderate)  H (High)

Riparian Loss Legging industry ATV/OHYV

Channelizntiva | 4] | Urban Mining/ Dredging Golf Course

Active Grazing Commercial Road Hwy/RR Garbage Trash

Row Crops Residential 1| Construction Landfill

CAFO/Dairy STPWWTP Impoundment Water Withdrawal

Other Stream Information and Stressors: _ L

Colrd Rusd o+l oF bet10%

Stream Sketch: (include road name or landmark, flow direction, reach distance, distance from bridge or road, sampling
points, tributarics, outfalls, livestock access, riparian, potential impacts, north arrow, immediate land use, buildings, etc.) Use

additional sheet if necessary.
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Figure 4: Visual Site Assessments - Continued

HABITAT ASSESSMENT FIELD SHEET- MODERATE TO HIGH GRADJIENT 8
(See Protocol E for detailed descriptions and rank information

W _,: a ) -!-';F.r/:_.-_, Broak & .4'_,.’,‘,)._,

Division of Water Resources

QSSOP for Macroinventebrate Stream Surveys
Revision 6: DWR-PAS-01 1-QSSOP-08117
Effective Date: August 11, 2017

Append

ix B: Page § of 15
TREAMS (FRONT)

Comments

DWR Station ID: Habitat AssessmentBy: 15 /1,
Monitoring Location Name: \ <, 2 & Date: o /7¢] 1« | Time: /2 o0 74
Monitoring Location: |, 4+ . ., (.. G A mgy Field Log Number:
HUC: (1 512 9) Oy k | WS Group:2© 4 of o Ecoregion: 7| 1 | QC: O Duplicate O Consersus
Optimal Suboptimal Marginal _ Poor
Over 70% of stream reach | Natural stable habitat Natural stable habitat Less than 20% stable
1. Epifaunal has natural stable habitat | covers 40-70% of stream | covers 20 -40% of habitat; lack of habitat is
Substrate/ suilable for colonization reach. Three or more stream reach or only 1- | obvious; substrate
Avasilable Cover | by fish and/or productive habitats 2 productive habitats unstable or lacking.
macroinvertebrates, Four | present. (If near 70% and present. (If near 40%
or more productive more than 3 go to and more than 2 go to
habilals are present. optimal.) suboptimal.) o
SCORE 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 |5 4 LS 2 1
Comments
Gravel, cobble, and Gravel, cobble and Gravel, cobble, and Gravel, cobble, and
2.Embeddedness | boylders 0-25% boulders 25-50% boulder s are 50-75% boulders are more than
of Rifiles surrounded by fine surrounded by fine surrounded by fine 75% surrounded by fine
sediment. Layering of sediment. Niches in sediment. Niche space | sediment. Niche space is
cobble provides diversity | bottom layers of cobble | in middle layers of reduced to a single layer
of niche space. If near compromised. If near cobble is starting to fill | or is absent,
25% drop to suboptimal if | 50% & riffles not with fine sediment.
riffle not layered cobble. | layered cobble drop to
marginal, -
SCORE 20 19 18 17 16 IS 4 13 12 1 D % 8 71 ¢ S 4 3 2 1

Sediment deposition

Sediment deposition

All four velocity/depth Only 3 of the 4 regimes | Only 2 of the 4 habitat | Dominated by !
3. Yelocity/ regimes present (slow- present (if fast-shallow | regimes present (if fast- | velocity/depth regime,
Depth Regime deep, slow-shallow, fast- | is missing score lower). | shallow or slow- Others regimes too small
deep, fast-shallow). If slow-deep missing shallow are missing. or infrequent to support
score 15. score low). aguatic populations.
SCORE 0 19 18 1716 15 14 13 12 11 109 8 7 ¢ 5 47 3 2
Comments

Sediment deposition

Heavy deposits of fine

5. Channel Flow

Water reaches base of
both lower banks and
streambed is covered by

Water covers > 75% of
strcambed or 25% of
productive habitat is -

4. Sediment affects less than 5% of affects 5-30% of stream | affects 30-50% of material, increased bar
Depasition stream battom in quiet bottom. Slight stream bottom., development; more than
areas. New deposition on | deposition in pool or Sediment deposits at 50% of the bottom
istands and point bars is slow areas. Some new obstruction, changing frequently; pools
absent or minimal. deposition on islands constrictions and bends. | almost absent due to
and point bars. Move Moderate pool substantial sediment
to marginal if build-up | deposition, depasition,
approaches 30%.
SCORE 20 19 18 1716 15 14 13 32 1 W 9 8 7 6 S 4 3 1 1
Comments ’

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

e R LS
Very little water in channel

and mostly present as
standing pools. Little or no

Status.
water throughout reach. exposed. mostly exposed. productive habitat due to
Minimal productive lack of water.
habitat is exposed.
SCORE 20 19 18 17 16 15 14 13 32 (11 0 9 8 7 § 5 4 3 2 |
Comments
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Figure 4: Visual Site Assessments - Continued

Division of Water Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 5: DWR-PAS-011-QSSOP-08117
Effective Date: August 11, 2017

Appendix B: Page 601 15

7. Frequency of

Occurrence of re-
oxygenation zones

Occurrence of re-
oxygenalion zones

oxygenation arca. The

HABITAT ASSESSMENT FIELD SHEET- MODERATE TO HIGH GRADIENT STREAMS (BACK)
DWR Station ID — Date___ Assessors =
Optimal Suboptimal Marginal Poor
Channelization, dredging | Channclization. dredging Channclization, Over 80% of reach
6. Channel rock removal or 4-wheel | or 4-wheel activity up to | dredging or 4-whecl channelized, dredged or
Alteration activity (past of present) | 40%. Channel has activity 40-80% (or less | affected by 4-wheelers.
absent or minimal; natural | stabilized. If larger that has not stabilized.) | Instream habitat greatly
meander pattern. NO reach, channclization is | Antificial structures in altered or removed.
artificial structures in historic and stable. or out of rcach may Artificial structures have
reach. Upstream or Artificial structures inor | have slight affect. greatly affected flow
downstream structures do | out of reach do not affect pattern.
not affect reach. natural flow pattcens.
SCORE 20 19 18 17 16 15 14 13 12 1 o9 8 71 & 5 4 3 2 1
Comments
= i

Occasional re- Generally all flat water or

flat bedrock: little

Banks stable; evidence of
8. Bank Stability

erosion or bank failure

Moderately stable;
infrequent, small areas of

Moderately unstable:
30-60 % of bank in

re-oxygenation | relatively frequent; rat io infrequent; distance distance between areas | opportunity for re-

Zones. Use of distance between areas | between areas divided by | divided by average oxygenation, Distance
frequency of rifflc or divided by average stream | average stream width is | stream width is over 15 | between areas divided by
bends for category. width <7:1. 7-15. and up to 25. average stream width >25.
Rank by quality.

SCORE 20 19 18 17 16 i5 14 13 12 1 09 8 71 6 s 4 3 2 1
Comments

f

Unstabie; many eroded
area; raw areas frequent

Protective
(score each bank)
includes vepgelation

ofbank. Detcrmine lefi
or right side by facing

from top of bank 10 base

undisturbed vegetation.
All 4 classes {mature trees,
understory trees, shrubs,
groundcover) are
represented and allowed

vegetation. Onc class
may not be well
represented. Disruption
evident but not effecting
full plant growth. Non-

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

g’:m '?’-"‘lb;““) o absent or minimal; liftle | erosion mostly healed reach has areas of along straight sections
i d':g;"gcci: " oright | potential for future over. 5-30% of bank in | erosion; high erosion and bends; obvious bank
downstream problems <5% of bank reach has areas of potential during floods, | sloughing: 60-100% of
affected. crosion. Jf approaching | 1f approaching 60% bank has erosional scars.
30% score marginal if score poor if banks
banks steep steep.
SCORE (LB) Lefl Bank 10 9 B 7 6 5 .4 3 2 1 0
SCORE___(RB) RightBank 10 9 R 1 6 s 4 3 2 1 0
Comments
= ey
More than 90% of the 70-90% of the bank 50-70% of the bank Less than 50% of the
9. Vegetative bank covered by covercd by undisturbed | covered by undisturbed | bank covered by

undisturbed vegetation or
maore than 2 classes arc
not well represented or
most vegetation has been
cropped. Non-native

10. Riparian
Vegetative Zone
Width

(score each hank ) Zone

zone > 1§ melers.
Unpaved footpaths may
score 9 if run-off potential
is negligible.

riparian zone 12-18
mcters. Score high if
arcas < |8 meters are
small or are minimally

riparian zone 6-11
meters, Score high if
arcas less than 12
meters are small or afe

downsireamn to grow naturally. All natives are rare {< 30%) | common (30-50%). vepetation may dominate
plants are native. (> 50%)

SCORE (LB) Left Bank {1} 9 8 7 (] 5 4 3 2 1 [1]

SCORE fRB} Right Bank 10 9 8 7 [ 5 4 3 2 1 (1]

Comments E——
Average width of riparian | Average width of Average width of Average width of riparian

zone <6 meiers. Score
high if areas less than é
meters are small or are
minimally disturbed.

hegins at top of bank. disturbed. minimally disturbed.
SCORE___(LB) LefiBank 10 9 § 7 6 5 4 3 2 q 0
SCORL___(RB) RightBank 10 9 ] 7 6 5 4 3 2 U 0

Total Score ___g_ _(

Comparison to Ecoregion Guidelines (circle):

Comments -

ABOVE

or BELOW

If score is below puidelines , result of (circle): Natural Conditions or Human Disturbance

Describe:
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Figure 4: Visual Site Assessments - Continued

Division of Water Resources

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

Armendix B: Pace 10 of 15

STREAM SURVEY INFORMATION

DWR Station 1D: /}1/7raq @ Bls 34 : Mo/ v

Monitoring Location Name: /o 4 sf4 (., Date: 6/ 9 Time: )
Monitoring Location: § (1], /4 Toc ¢ on: Drainage Area: 0 _]4 m, 7
County: Wi ll,.4. SN r2as Ecoregion: 7} L u/s ECO: i

Latitude: L5 g0 "W N HUC: #S1352 ¥ WS Grp: A
Longitude: - ¢ 4212 3° WBID: 099 . 06 o Field Log#:  a//+

Project Name: L1 Watershed [1303(d) O Antideg CJECO LIFECO Other: /44
Project ID: TNPR
Activity Type: O Sample [0 QCSample DO Habitat [3QChabitat [ QcID Vi
Sample Status: [Collected easonally Dfreque ) ' :
/V ' A 'DOToo Deep {Not Wadeable) [IToo eep (Temporary) B
/ ¢ OLandowner Denial: CITemporary Barrigr  [IPosted  Plan to revisit? ClYes CINo
Flow Conditions: ODry DOisolated Pools [Stagnant Glow DIModerate DHigh OIBankful OFloocding

enced

Sample Collected? Comment Sample Collected? Comment
Biorecon VA KO Vea Periphyton v Ao vid
SQKICK | Other \
SQBANK i Describe Other Sample: |
Chemicals/Bacteria: ENone CIRoytine ONutrient Metals DOE. cofi DOOrganics [Other
Field Parameters: Meter(s) Used: Y5] ¢ M7 siw b be DRI - otz e - 7 Fap
pH (su) . 711 /. 12| Dissolved Oxygen % .17 75.7
Conductivity (umhos) 376 |.37% | Turbidity (NTU) #5, 9 T¢. 1
Temperature (C°) FEEREIEIET {mg/L) pEa 25
Dissolved Oxygen (ppm = mg/L) G 52 | €.4%] Flow (cfs) s S
Meter Problems? ‘P ath #9 < /e Vid R 10 £+

Photos Taken? [1No [Yes: Description: _V§)51<en ] J disin s s g
Previous 48 hours precipitation: OUnknown  [INone E'fslight EModerate OHeavy DOFiooding
Air Temperature (°F)_/q “F
Physical Characteristics & Light Penetration:
Gradient (sample reach); DFlat Hlow OModerate  [High [ICascades
Average Stream Width: OVery Small (<1.5yd) EISmall (1.5-3yd)_ﬁMed. (3-10yd) Olarge (10-25yd) DVery Large
(>25yd)
Maximum Stream Depth: EShallow (<0.3yd) [IMedium (0.3-0.6yd) [IDeep (0.6-1yd) LClVery Deep(>1yd)
% Canopy Cover Estimated for Reach: _£4] %

% Canopy Cover Measured (mid-reach): _£48/s+ J28d/s + 9¢.9LDB + leo RDB = Total/384*100 115

Channel Characteristics:
Bank Height: _ .. (yd.) High Water Mark: | (yd)
Bank Slope LDB: [IDeeply incised OBluff/Wall RUndercut OSloughing DSteep terrain  OGentle Slope
Bank Sliope RDB: ClDeeply incised DIBluff/Wall [Kindercut USIogﬂg DOiSteep terrain  CGentle Slope
Manmade Medification: ONone CIRip-Rap OCement OGabions M¢hannelized LIDam Obredging BBridge ATV
Stream Characteristics:
Sediment Deposits: CNone  OSlight [@Moderate DOlExcessive [CIBlanket
Sediment Type: ONone [OSand Esilt DMud L'tl-ﬁlay DSludge OMn Precipitant  DOrange Flocculent
Turbidity: CiClear [Sljghtly Turbid OMuddy OMilky DOlTannic DIPlanktonic Algae  DiDyed
Foam/Surface Sheen: ElNone [INutrient [DOSurfactant [JBacteria )
Algae: CINone DIstight IModerate [High OChoking__ Type: DIDiatoms [JGreen GFilamentous ClBlue-green
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Figure 4: Visual Site Assessments - Continued

Lhvision of Water Kesources

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) Appendin B: Page 11 of 13
[ DWR Station ID: Date: Assessors:
Dominate Substrate: {More than 25%) Check all that apply
Riffle Run Pool

d Boulders (>10") d Boulders (>10™) O Boulders (>10™)

O Cobble (2.5-10™) O Cobble (2.5-107) 0 Cobble (2.5-107)

O Gravel (0.1-2.57) O Gravel (0.1-2.57) O, Gravel (0.1-2.5)

& Bedrock o Bedrock &/ Bedrock

O Sand [0 Sand 0O Sand

O Silt (not gritty) 0  Silt (not gritty) 0 Silt {not gritty)

O Clay (Slick) £ Clay (Sliek) O Clay (Slick)
Surrounding Land Us&legs/(list additional land uses under comments)
O Forest Grazing O Stormwater 0O  STP/WWTP O Construction
O Wetland # RowCrops . [0  Urban 0  Industry O Impoundment
0. Park (@] CAFO/Dairy 0, Commercial 0O Mining/Dredging 0 ATV/OHV
@ HayFieldss O  Logging G Residentisli @ RoadHwyRR O  Golf Course

Observed Human Disturbance to Stream: Biank (not observed) 8 (Slight) M (Moderate) H (High)

Riparian Loss 1 | Logging Industry ATVIOHY
Chaanelization /] Urban Mining/ Dredging Golf Course
Active Grazing 1/ | Commercial Road’HwyRR M | Garbage Trash
Row Crops &, | Residential G | Construction Landfill
CAFQO/Dairy STPWWTP 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, tributarics, outfalls, livestock access. riparian, potential impacts, north arrow, immediate land use, buildings, etc.) Use
additional sheet if necessary.

! l O \A ﬂ’k*ft‘f’"[,
(

Ly //1&//// /.17

s
/
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. ;
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pro B Faa Lo bitey

- g P
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Figure 4: Visual Site Assessments - Continued

Division of Water Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 6: DWR-PAS-011-0Q5S0P-08117
Effective Date: August 11,2017

Appendix B: Page 5 of 15

HABITAT ASSESSMENT FIELD SHEET- MODERATE TO HIGH GRADIENT STREAMS (FRONT)

See Protocol E for detailed descriptions and rank information

DWR Station ID; _lvrroy, Broses 0 () 1J 4 g Iy 2 Habitat Assessment By:  #15 / 1r
Monitoring Location Name: |/~ / Date: & 5 27 I'Time: |1 02 +m
Monitoring Location: ' .'[, | t 1 st Field Log Number: /.7
HUC: o%1% , 20 ¢ | WS Group: 041 Jo{+0[ Ecoregion: 7| 4 ["QC: O Duplicate O Consensus
Optimal Suboptimal Marginal Poor
Over 70% of stream reach | Natural stable habitat Natural stable habitat Less than 20% stable
1. Epifaunal has patural stable habitat | covers 40-70% of stream | covers 20 -40% of habitat; lack of habitat is
Substrate/ suitable for colonization reach. Three or more siream reach or only 1- | obvious; subsirate
Available Cover | by fish and/or productive habitats 2 productive habitats unstable or lacking.
macroinvertebrates. Four | present. (If near 70% and | present. (If near 40%
or more productive more than 3 go lo and more than 2 go to
habitats are present. optimal.) suboptimal.)
SCORE 20 19 18 17 16 15 14 13 12 1 10 9 8 7 /615 4 3 2 1
Comments
Gravel, cobble, and Gravel, cobble and Gravel, cobble, and Gravel, cobble, and
2.Embeddedness | boulders 0-25% boulders 25-50% boulder s are 50-75% | boulders are more than
of Riffles surrounded by fine surrounded by fine surrounded by fine 75% surrounded by fine
sediment. Layering of sediment. Niches in sediment. Niche space | sediment. Niche space is
cobble provides diversity | bottom layers of cobble | in middle layers of reduced lo a single layer
of niche space. If near compromised. If near cobble is starting to fill | oris absent.
25% drop to suboptimal if | 50% & riffles not with fine sediment.
riffle not layered cobble. layered cobble drop to
marginal, o
SCORE 20 19 18 17 16 15 14 13 12 1 10 9 8 7 @ 5 4 3 €171
Comments
All four velocity/depth Only 3 of the 4 regimes | Only 2 of the 4 habitat | Dominated by 1
3. Velocity/ regimes present (slow- present (if fast-shallow | regimes present (if fast- | velocity/depth regime.

Depth Regime deep. slow-shallow, fast- | is missing scorc lower). | shallow or slow- Others regimes too small
deep, fast-shallow). If slow-deep missing shallow are missing. or infrequent to support
score 15. score low). aguatic populations.
SCORE 20 19 18 17 16 15 14 13 121 109 & 7 6 {5 4 3 2 1

Comments

4. Sediment

Sediment deposition
affects less than 5% of

Sediment deposition
affects 5-30% of stream

Heavy deposits of fine
material, increased bar

Sediment deposition
affects 30-50% of

Water reaches base of

Water covers > 75% of

Deposition stream bottom in quict bottom. Slight stream bottom. development; more than
arcas. New deposition on | deposition in pool or Sediment deposits at 50% of the bottom
islands and point bars is slow areas. Some new obstruction, changing frequently; pools
absent or minimal. deposition on islands constrictions and bends. | almost absent due to
and point bars, Move Moderate pool substantial sediment
to marginal if build-up | deposition. deposition.
approaches 30%.
SCORE 20 19 18 1716 15 14 13 12 1 109 8 7 & S 4 3 2.
Comments

Water covers 25-75% | Very little water in channel

5. Channel Flow | both lower banks and streambed or 25% of of streambed and/or and mostly present as

Status. . streambed is covered by productive habitat is productive habitat is standing pools. Little or no
water throughout reach. exposed. mostly exposed. productive habitat due to
Minimal productive lack of water,
habitat is exposed. )

SCORE, 20 19 18 17 16 15 14 13 12 n W 9 § 7 6 5 4 3 2 1

Comments

e
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Figure 4: Visual Site Assessments - Continued

Division of Waler Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 6 DWR-PAS-011-QSSOP-08117
Effective Date: August §1, 2017

Appendix B: Page 6 of 15

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

QOccusrence of re-

Occurrence of re-

Qccasional re-

DWR Station 1D I — Date Assessors
Optimal Suboptimal Marginal Poor
Channelization, dredging | Channclization, dredging Channelization, Over 80% of reach
6. Channel rock removal or 4-wheel | or 4-wheet activity up fo | dredging or 4-wheel channclized, dredged or
Alteration activity (past or present) 40%. Channe! has activity 40-80% (or less | affected by 4-wheelers.
absent or minimal; patural | stabilized. If larger that has not stabilized.) | Instream habitat grcatly
mcander pattern. NO reach. channelization is | Anificial structures in altered or removed.
artificial structures in historic and stable. or out of reach may Artificial structures have
reach. Upstream or Artificial structures in or | have slight affect. greatly affected flow
downstream structures do | out of reach do not affect pattern.
not affect reach. natural flow patierns.
SCORE 20 19 & 17 16 1S 14 13 12 11 09 ®’ 7 & s 4 3 2 1
Comments

Generally all flat water or

Protective
(score cach bank)
includes vegelati

. Morc than 90% of the
9. Vepetative bank covered by

undisturbed vegetation.
All 4 classes (mature frees,

of bank, Determine lefl
of right side by facing
downstream

from top of bank to base

derstory trees, shrubs,
groundcover) are
represented and allowed
to grow naturaily. 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%).

7. Frequency of | oxygenation zones oxygenation zones oxygenation area. The | flat bedrock: little
re-oxygenation relatively frequent; ratio infrequent: distance distance between areas | opportunity for re-
ZONES. Use of distance between areas | between areas divided by | divided by average oxygenation. Distance
frequency of riffle ot divided by average stream | average stream widthis | stream width is over 15 | between areas divided by
bends for category. width <7:1, 7-15. and up to 25. average stream width >25.
Rank by quality,
SCORE 20 19 1§ 17 ‘16 15 14 13 12 1 09 8 17 6 5 4 3 2 1
Comments
Banks stable: evidence of | Moderately stable; Moderately unstable; Unstable: many eroded
8. Bank Stability | erosion or bank failure infrequent. small areas of | 30-60 % of bank in area; raw areas frequent
g‘;’c’::;ihl‘c’a“:r)ﬁ L | 2Dsentor minimal; little | erosion mostly healed reach has areas of along siraight sections
side by focing & potential for future over. 5-30% of bank in | erosion; high erosion and bends; obvious bank
downstream problems <5% of bank reach has arcas of potential during floods, sloughing; 60-100% of
aftected. crosion. 1fapproaching | IF approaching 60% bank has erosional scars.
30% scorc marginal if score poor if banks
banks steep. steep.
SCORE (LBI Left Bank w9 ] 7 6 i 4 3 2 i 0
SCORE___(RB) RighiBank 10 9 8 7 6 i 4 3 2 1 [}
Comments

Less than 50% of the
bank covered by
undisturbed vegetation or
more than 2 classes are
not well represented or
most vegelation has been
cropped. Non-pative
vegetation may dominate

(> 50%)
2

10. Riparian
Vegetative Zone

zone > 18 meiers.
Unpaved footpaths may

riparian zone 12-18
meters, Score high if

riparian zone 6-11
meters. Scorc high if

SCORE___iLB) _ LefiBank 10 9 8 7 [ ] 4 3 1 1]
SCORE {RB} Right Bank 10 9 8 7 6 S 4 3 2 1 /]
Comments

Average width of Tiparian | Average width of Average width of Average width of riparian

zone <6 meters. Score
high if arcas less than 6

Total Score 7 %

(‘omparison to Ecoregion Guidelines (circle):

BELOW

If score is below guidelines , result of (circle): Natural Conditions or Human Disturbance

Describe:

60

Width score 9 if run-off potential | areas < 18 meters are areas less than 12 meters are small or arce
(score each bank.) Zome | is negligible. small or arc minimally meters are small or arc | minimally disturbed.
begin at tap of bank. disturbed. minimally disturbed.

SCORE___(LB) LefiBank 10 9 8 7 6 [ 3 2 U 0
SCORE __ (RB) RightBank 10 9 % 7 6 s 4 3 2 [l 0
Comments

#
ABOVE or



Figure 4: Visual Site Assessments - Continued

Division of Water Resources

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

Annendix B: Page 10 of 15

STREAM SURVEY INFORMATION

DWR Station ID: |28 dwwpcob | W) Samplers: #17 / w1

Monitoring Location Name: V$4 —7 Date: (/8] ¢ Time: | }*oe

Monitoring Location: Ss.us Civke @ My p.hL] Organization: 19C DrainageArea: 2.9 , 7
County: V. Ecoregion: 71 L u/s ECO: A

Latitude: 38 Qa9 » HUC: 0513 022 % WS Grp: /A
longitude: - 44 ¢ 3704 v WBID: 001 _ p joe Field Log #: par;

Project Name: [l Watershed [1303(d) DJAntideg DJDECO LDIFECO Other: V5 J

Project ID: TNPR
Activity Type: O Sample DO QCSample [JHabitat [JQChabitat [JQCID ved

Sample Status: OCollected U-Eeasonally Dry DFrequently D Fo
'¢ CToo Deep (Not Wad eep (Temporary) [JPermanent Barrier [Fenced
/ enial: OTemporary Barrier [OPosted Plan to revisit? OYes CNo

Flow Conditions: O0ry Disolated Pools [Stagnant MLow O[IModerate Dtiigh OBankful DFlooding

Sample Collected? Comment Sample Collected? Comment
Biorecon e V524 Periphyton N Vo 4
SQKICK | | Other I ;
SQBANK J { Describe Other Sample: / /

Chemicals/Bacteria: EINone [lRoutine DCINutrient DIMetals CIE. coli Oorganics OOther
Field Parameters: Meter(s)Used: Y5 ) s<g |AJ- S....r. ("¢ JDRT -3¢ E_/ e P

pH (su) 7,64 | / & /| Dissolved Oxygen % 639 2.9

Conductivity (umhos) 38| 299 | Turbidity (NTU) 45 .3
Temperature (C°) 231913319 | TDS (mg/L) ' pEL s J3Yy
Dissolved Oxygen (ppm = mg/L) 5. 4% | 5.35 | Flow (cfs) 3. 9] 3 )1
Meter Problems? ¥ €+ /5 & B ~Jdepth S AT-W T

Photos Taken? [ No [dfes: Description: ¥ p7s 1% v [ dsn 25 fies

Previous 48 hours precipitation: OUnknown [CINone [JSlight [Moderate OHeavy  [Ftooding

Air Temperature {°F) _/ 9 "
Physical Characteristics & Light Penetration:

Gradient (sample reach): CIFlat  Blow DModerate [IHigh  DiCascades

Average Stream Width: [IVery Small (<1.5yd) ESmall (1.5-3yd) OMed. (3-10yd) OLarge (10-25yd) OVery Large

{>25yd)

Maximum Stream Depth: [IShallow {<0.3yd) IMedium (0.3-0.6yd) [Deep (0.6 - 1yd) OVery Deep(>1yd)

% Canopy Cover Estimated for Reach: 49 %

% Canopy Cover Measured (mid-reach): _1¢.9u/s+ 4/ ¢ d/s+ 9%.910B+ TS Z RDB = Total/384*100 4 § 77
Channel Characteristics:

Bank Height: __—>  (yd.) High WaterMark: __ | (yd.) )

Bank Slope LDB: Deeply incised CIBIuff/Wall MUndercut DOsloughing [ISteep terrain  OGentle Slope

Bank Stope RDB: ODeeply incised OIBluff/Wall [DUndercut Clsloughing BSteep terrain DGentle Slope

Manmade Modification: ONone LRip-Rap CiCement [lGabions EAChannelized CDam ODredging [M8ridge ATV
Stream Characteristics: |

Sediment Deposits: ONone  E2Slight. [CIModerate DlExcessive [CIBlanket =

Sediment Type: ONone OSand [@Sit OMud CIClay OSludge DMn Precipitant DOOrange Flocculent

Turbidity: OClear B’Sﬁghtly Turbid OMuddy DMilky DOTannic DOPlanktonic Algae Dyed

Foam/Surface Sheen: CINone CINutrient [Surfactant [Bacteria N

Algae: CINone [@Slight OModerate OHigh OChoking _ Type: ODistoms @Green OFilamentous OBlue-green
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Figure 4: Visual Site Assessments - Continued

thvision of Waler Resources

QSSOP for Macroinvenebrate Stream Surveys
Revision 6 DWR-PAS-P-01-QSSOP-081117
Effective Datc: August 11,, 2097

TDEC-DWR Stream Survey Field Sheet (Back) Appendix B: Page 11 of 13

[ DWR Station ID: P—;;{ Iv-~oop | W Date: {f/:-{ l¢ Assessors. %/ v ar |
Dominate Substrate: (More than 25%) Check all that apply '
Riffle Run Pool
O Boulders (>10™) [0 Boulders (>10") B/ Boulders (>10")
&, Cobble (2.5-10") & Cobble (2.5-107) O Cobble (2.5-10™)
E/ Gravel (0.1-2.57) &/ Gravel (0.1-2.5™) O Gravel (0.1-2.57)
O Bedrock O Bedrock O Bedrock
0O Sand O Sand O Sand
0 Silt (not gritty) O sili (not gritty) O Silt (not gritty)
O Clay (Slick) DO Clay (Slick) 0O Clay (Slick)
Surrounding Land Uses (list additional land uses under comments)
O  Forest O Grazing O Stormwater O  STP/AWWTP 0 Construction
O Wetland O Row Crops O Urban m] Indusiry 0O Impoundment
0O  Park a CAFO/Dairy O  Commercial 0O  Mining/Dredging O ATV/OHV
£ Hay/Fields 0 Logging Residential [ Road/Hwy/RR [0 Golf Course
Observed Human Disturbance to Stream: Blank (not observed) S (Slight) M {Moderate) H (High)
Riparian Loss S | Logging Industry ATVIOHV
Channelization |, | Utban Mining/ Dredging Golf Course
Active Grazing |/ | Commercial Road'Hwy/RR M | Garbage Trash
Row Crops A | Residential 5 | Construction Landfill
CAFO/Dairy STPWWTP 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, eic.) Use

additional sheet if necessary. P
s (=0 Mekidh =

/%7/

e
ANSS)
S
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Figure 4: Visual Site Assessments - Continued

Division of Water Resources

QSSOP for Macroinvertebrate Stream Surveys
Revision 6: DWR-PAS-01 [-QSSOP-0§117

Effective Date: August 11,2017
Appendix B: Page 5 of 15

HABITAT ASSESSMENT FIELD SHEET- MODERATE TO HIGH GRADIENT STREAMS {FRONT)

(See Pratoco] E for detailed descriptions and rank information)

DWR Station ID: L L v~ oov | x| Habitat Assessment Byv: 475 / o 4
Monitoring Location Name: 1| o/4 [ Date: . Jo¢//x | Time: [ so Pa
Monitoring Location: (7 f' sl by / Lo o~ Field Log Number: 4 /4
HUC: C613c)od | WS Group:¢7¢ _0 7 | Ecoregion: 71 L | QC: O Duplicate O Consensus
Optimal Suboptimal Marginal Poor
Over 70% of stream reach | Natural stable habitat Natural stable habitat Less than 20% stable
1. Epifaunal has natural stable habitat | covers 40-70% of stream | covers 20 -40% of habitat; lack of habitat is

3. Velocity/

regimes present {slow-

present (if fast-shallow

regimes present (if fast-

Substrate/ suitable for colonization | reach. Three or more stream reach or only 1- | obvious; substrate
Available Cover | by fish and/or productive habitats 2 productive habitats unstable or lacking.

macroinvertebrates. Four | present. {(If near 70% and | present. (If ncar 40%

or more productive more than 3 go to and more than 2 go lo

habitats are present. optimal,) suboptimal.}
SCORE 20 19 18 1T 16 15 14 13 A72.-11 10 8 7 6 5 4 3 21
Comments

Gravel, cobble, and Gravel. cobble and Gravel, cobble, and Gravel, cobble, and
2.Embeddedness | boulders 0-25% boulders 25-50% boulder s are 50-75% boulders are more than
of Riffles surrounded by fine surrounded by fine surrounded by fine 75% surrounded by fine

sediment. Layering of sediment. Niches in sediment. Niche space | sediment. Niche space is

cobble provides diversity | bottom layers of cobble | in middle layers of reduced to a single layer

of niche space. If near compromised. 1f near cobble is starting to fill | or is absent.

25%s drop to suboptimal if | 50% & riffles not with fine sediment.

riffle not layered cobble. layered cobble drop to

marginal.
SCORE 20 19 18 17 16 15 14 A3 )12 11 0 9 & 76 5 4 3 2 1
Comments =
S
All four velocity/depth Only 3 of the 4 regimes | Only 2 of the 4 habitat | Dominated by 1
velocity/depth regime.

Depth Regime deep, slow-shallow, fast- | is missing score lower). | shallow or slow- Others regimes too small
deep, fast-shallow), If slow-deep missing shallow are missing, or infrequent to support
score 15. score low), aquatic populations,
SCORE 20 19 18 17 16 15 14 13 12 1 10 9 B 7 6 5 4 3 1
Comments ]

5. Channel Flow

both lower banks and

streambed or 25% of
productive habitat is  *

of streambed and/or
productive habitat is

Sediment deposition Sediment deposition Sediment deposition Heavy deposits of fine
4. Sediment affects less than 5% of affects 5-30% of stream | affects 30-50% of material, increased bar
Depasition stream bottom in quiet bottom. Slight stream bottom. development; more than
arcas. New deposition on | deposition in pool or Sediment deposits at 50% of the bottom
islands and point bars is slow areas. Some new | obstruction: changing frequently; pools
absent or minimal, deposition on islands constrictions'and bends. | almost absent due to
and point bars. Move Moderate pool substantial sediment
to marginal if build-up | deposition. deposition.
approaches 30%.
SCORE 2019 18 17 16 15 14 13 12 1) 10 9 8. 7 -6 5 4 3 2 1
Comments
Water reaches base of Water covers > 75% of | Water covers 25-75% Very little water in channel

and mostly present as
standing pools. Little or no

Status. streambed is covered by
water throughout reach. exposed. * | mostly exposed. productive habitat duc to
Minimal productive lack of water.
habitat is exposed.
SCORE 20 19 18 17 16 15 14 13 312 1 0 9 8 7 6 5 4 3 71 1
Comments
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Figure 4: Visual Site Assessments - Continued

Division of Water Resources

QSSOP for Macroinvericbrate Stream Surveys
Revision 6: DWR-PAS-011-Q8SOP-08117
Effective Date: August 11, 2017

Appendix B: Page 60f 15

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

7. Frequency of

Occurrence of re-
oxygenation zones

Occurrence of te-
oxygenation zones

Qccasional re-
oxygenation area. The

DWR StationlD_ o Date Assessors
Optimal Suboptimal Marginal Poor
Channelization, dredging | Channelization, dredging | Channelization, Over 80% of reach
6. Channel rock removal or 4-wheel or 4-wheel activity up to | dredging or 4-whecl channelized, dredged or
Alteration activily (past or present) 40%. Channel has activity 40-80% (or less | affected by 4-wheelers.
absent or minimal; natural | stabilized. If larger that has not stabilized.) | lnstream habitatl greatly
meander patern. NO reach, channelization is Artificial structures in aliered or removed.
artificial structures in historic and stable. or out of reach may Artificial structures have
reach. Upstream or Artificial structures in or | have stight affect. greatly affected flow
downstream structures do | out of reach do not affect pattern.
not affect reach. natural flow patterns.
SCORE 20 19 18 17 16 15 14 13 12 U 0 9 K -1 6 5 4 3 2 1
Comments

Generally all flat water or
flat bedrock: little

from top of bank ta base
of bank. Determmae left
of right side by facing

understory trees, shrubs,
groundcover) are
represented and atlowed

tepresented. Disruption
evident but not effecting
full plant growth. Nen-

may not be well
represented. Non-native
vegetation may be

re-oxygenation relatively frequent; ratio infrequent: distance distance between areas | opportunity for re-
zomes. Use of distance between areas | between areas divided by | divided by average oxygenation. Distance
frequency of riffle o divided by average stream | average stream widthis | stream width is over 15 | between areas divided by
bends for category. width <7:1. 7-15, and up to 25. average stream width >25,
Rank by quality.
SCORE 20 19 18 17 16 15 1413 M2 1 W 9 8 7 6 5 4 3 2 1
Comments '

Banks stable; evidence of | Moderately stable: Moderately unstable: Unstable; many eroded
8. Bank Stability | erosion or bank failure infrequent. small areas of | 30-60 % of bank in area; raw areas frequent
focore ',"‘hlb;““"] L | 2osentor minimal; little | evosion mostly healed reach has areas of along straight sections
si; :";':' }:‘ci:g OFnE potential for future aver. 5-30% of bank in erosion; high erosion and bends; obvious bank
downstream problems <5% of bank reach has areas of potential during floods, sloughing: 60-100% of

affected, erosion. 1f approaching | If approaching 60% bank has erosional scars

30% score marginal if score poor if banks
banks steep. steep.

SCORE (LB) Left Bank 10 9 B 7 6 5 4 (3 2 1 [
SCORE___(RB) RightBank 10 9 8 7= —16-3 5 4 3 2 1 0
Comments -

More than 90% of the 70-90% of the bank 50-70% of the bank Less than 50% of the
9. Vegetative bank covered by covered by undisturbed | covered by undisturbed | bank covered by
Protective undisturbed vegetation. vegetation. One class vegetation. Twao undisturbed vegetation or
(scare cach bank) All 4 classes (mature trees. | may not be well classcs of vegetation more than 2 classes are
includes vegetation

not well represcnted or
most vegetation has becn
cropped. Non-native

10. Riparian
Vegetative Zone
Width

{score each bank.) Zone

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

riparian zone 12-18
meters. Score high if
areas < |8 meters are
small or are minimally

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

downstream to grow naturally. All natives are rare (< 30%) | common (30-50%). vegetation may dominate
plants are nalive. 4 (> 50%)
SCORE (LB) Left Bank 10 9 [ 7 -] s f£4.7 3 2 1 0
SCORE (RH) Right Bank 10 9 8 i G 5 (4 3 2 1 [{]
Comments
Average width of riparian | Average width of Average width of Average width of riparian

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

Total Score IQQ

If score is belaw guidelines , result o

Nescribe:

Comparison to Ecoregion Guidelines (circle):
f (circle): Natural Conditions or Human Disturbance

64

ABOVE or

BELOW

begins at top of bank. disturbed. minimally disturbed.

SCORE __(LB) LefBank 10 9 [ |1 6 s 4 3 2 1 0
SCORE___(RB) RightBank 10 9 $ vl [ 5 9 3 2 1 [
Comments

#




Williamson County Engineering Department
Stormwater Management Program
Enforcement Response Plan

National Pollution Discharge Elimination System Permit Number TNS000000 authorizes
Williamson County to discharge stormwater runoff into Waters of the State of Tennessee
in accordance with certain water quality management programs and provisions established
within the permit. Williamson County is required to develop project review, approval and
enforcement procedures, which are outlined within the Enforcement Response Plan (ERP).

A. Site Plan Review and Approval

1. Development and Non-residential
a. Applicant will be required to apply for Land Disturbance Permit as
outlined in Sec. 6 of the Storm Water Regulations.
b. Prior to issuance of Land Disturbance Permit, a pre-construction
meeting will be held by staff with the owner/operator.
c. The construction plans will be reviewed for adequate pre, during and
post control BMPs.

2. Residential Lots
a. Applicants will be required to apply for Land Disturbance Permit as
outlined in Sec. 6 of the Storm Water Regulations.
b. A site specific erosion control plan will be reviewed for adequate
construction site BMPs,

3. Any changes to the plans will require re-submittal to the Engineering Department
for review. Upon expiration of the Land Disturbance Permit, the owner/operator
must submit plans for a new permit. If the plans have been amended, then a Land
Disturbance Permit application fee will be required.

B. Performance Standards and BMP Maintenance

1. Runoff Reduction
a. Implemented July 1, 2013 as specified within Sec. 2 of the Storm Water
Regulations.
b. Proposed BMPs will be reviewed by staff prior to issuance of Land
Disturbance Permit.
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2. Pollutant Removal

3.

a. Applicants subject to standards specified within Sec. 2 of the Storm
Water Regulations.

b. Proposed BMPs will be reviewed by staff prior to issuance of Land
Disturbance Permit.

c. Reference material is provided to assist the BMP designer to meet the
required standards.

BMP maintenance
Storm Water Long-Term Operation and Maintenance requirements will be
implemented as described in Section 5 of the Storm Water Regulations.

C. Permanent Stormwater BMP installation

1.

Final storm water management BMPs must be inspected and certified that the
BMPs are in accordance with the approved plans.

BMP inspections as described in Sec. 5 of the Storm Water Regulations are
required to be submitted to Williamson County.
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Enforcement

A violation of the Storm Water Regulations shall result from:

A.
B
C.
D

E.

Illicit discharge into any watercourse under County jurisdiction;

Hlicit discharge from any site required to have a Land Disturbance Permit;
Failure to obtain a Land Disturbance Permit;

Failure to install or maintain erosion prevention and sediment controls; OR

Unapproved or unpermitted encroachment into the Waterway Natural Area

(WNA).

Williamson County shall have the authority to issue Notices of Violation and citations, to impose
the civil penalties, and to institute appropriate actions or proceedings at law or equity for the
enforcement of the Storm Water Regulations.

For potential enforcement actions and descriptions, see Table 3.
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Table 3: Potential Enforcement Actions

Williamson County Engineering Department
Storm Water Management Program
Enforcement Response Plan (ERP)

Enforcement

Description

a. Verbal Warnings

Verbal Warnings may be used in combination with other enforcement actions or as an initial notice to
the owner/operator, depending on the severity of the violation(s) or other relevant factors.

b. Notification of
Violations

Notice of Violation (NOV)
Consent Orders
Cease and Desist Orders

¢. Civil Penalties

1) Residential
A. Failure to install or maintain erosion controls - $250.00 per occurrence
B. Illicit Discharge - $500.00 per occurrence
C. Failure to Obtain a Land Disturbance Permit - $1,000.00 per occurrence
2) Development and Non-residential
A. Failure to install or maintain erosion controls - $500.00 per occurrence
B. Illicit Discharge - $1,000.00 per occurrence
C. Failure to Obtain a Land Disturbance Permit - $5,000.00 per occurrence
Unapproved or unpermitted encroachment into the Waterway Natural Area (WNA) -$1,000.00
Additionally, the following may be considered when assessing Civil Penalties:
A. The harm done to the public health or the environment;
B. Whether the civil penalty imposed will be a substantial economic deterrent to the illegal activity;
C. The economic benefit gained by the violator;
D. The amount of effort put forth by the violator to remedy this violation;
E. Any unusual or extraordinary enforcement costs incurred by the municipality;
F. The amount of penalty established by ordinance or resolution for specific violations; and
G. Any equities of the situation which outweigh the benefit of imposing any penalty or damage
assessment.

d. Cease and Desist
Order

Residential - Halt all grading and land disturbance activities on the lot until remedial or preventive
action is taken.

Development and non-residential - Halt all construction operations on development infrastructure
within that Section of the development, except where necessary to take remedial or preventive action.

e. Withholding of
Plan Approvals or
Other

Residential - Advise the Building Codes Director to not conduct any future inspections and withhold
issuance of any Certificates of Occupancy until remedial action has been completed.
Development and non-residential

A. Advise the Building Codes Director to withhold issuance of any new building permits within that
section of the development until remedial or preventive action has been completed.

B. Advise the Planning Director to withhold placing future submittals within the same development

Authorizations on the agenda of the Planning Commission until remedial or preventive action has been completed.
C. Withhold issuance of any future land disturbance permits within the same development until a
revised SWPPP has been submitted to the County Engineer.
Williamson County may recover all damages proximately caused by the violator to Williamson County,
. which may include any reasonable expenses incurred in investigating violations of, and enforcing
f. Additional . ] . L1t
Measures compliance with the Storm Water Regulations, or any other actual damages caused by the violation.

Williamson County may recover costs for maintenance of storm water facilities when the user of such
facilities fails to maintain them as required.

68




Stormwater Complaints

Williamson County received 93 stormwater related complaints (F igure 5):

Construction
Runoff
Permanent BMPs
Retaining Walls
Other

Total

Figure 5: Stormwater Complaints

Stormwater Complaints

100
90
80
70
60
50
40
30
20
10
0 =i
Construction Runoff Permanent
BMPs

36
46
5
3
3
93

Retaining
Walls

69

Other

Total



Stormwater Revenues

Williamson County had $121,850.00 in stormwater related revenue (see Figure 6):

Land Disturbance Permits - Residential Lots $44,550.00
Land Disturbance Permits - Subdivisions & Non-Res $8,100.00
Storm Water Appeals $700.00
Storm Water Civil Penalties $68,500.00
Total $121,850.00

Figure 6: Stormwater Revenues

Stormwater Revenues

$140,000.00
$120,000.00
$100,000.00
$80,000.00
$60,000.00
$40,000.00
$20,000.00
§ -
Land Disturbance Land Disturbance  Storm Water Appeals  Storm Water Civil Total
Permits - Residential Permits - Subdivisions Penalties
Lots & Non-Res
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Williamson County Engineering Department
Stormwater Management Program
Operation and Maintenance Program

National Pollution Discharge Elimination System Permit Number TNS000000 authorizes
Williamson County to discharge stormwater runoff into Waters of the State of Tennessee
in accordance with certain water quality management programs and provisions established
within the permit. Williamson County is required to develop and implement an operation
and maintenance program that has the ultimate goal of preventing or reducing pollutant
runoff from municipal operations.

On an annual basis, Williamson County will perform pollution prevention and good
housekeeping inspections at the following County operated facilities:

- Highway Department Garage

- Convenience Centers

- Transportation Garage

- Administrative Complex Garage

- AgExpo Park

- Parks and Rec Maintenance Center

- Emergency Management Services Center

Inspections will document the following concerns:
- Erosion Prevention and Sediment Control Site Conditions
- Material Handling
- Spill Prevention and Control
- Waste Management
- Vehicle and Equipment Cleaning, Fueling and Maintenance

Pollutant potentials that are observed at the facility during the inspection will be discussed in
detail and the facility director will be advised to make necessary corrections. Training videos
will be available, and the facility director will be encouraged or directed to view them, along
with all other staff that may benefit. Additionally, educational material such as best management
practices guidance may be distributed to the facility director for their review and implementation.

See Figure 7 for the Inspection Report Form that is completed annually at County facilities.
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Figure 7: County Facilities Inspection Reports

Rogers C. Anderson Engineering
Wwillilamson County Mayor Floyd Heflin
Ditector

Stormwater Pollution Prevention and Good Housekeeping Inspection Report
Facility Information

Facility: Convenicnce Centers

Inspection Date: May 2018

Erosion Prevention and Sediment Control Site Conditions:

Is the site stabilized, structures functional, and no evidence of pollutants leaving site? Myes CNo [ON/A

Material Handling:

Are materials such as soil; pesticide.é and herbicides; fertilizers; detergents; petroleum products such as fuel, oil,
and grease; and other hazardous chemical such as acids, lime, glues, paints, and solvents delivered, stored, and
used properly? Rvyes [ONo [IN/A

Spill Prevention and Control:

Are there adequate measurcs in place for spill prevention and control of chemicals and hazardous substances such
as pesticides, herbicides, fertilizers, fuels, lubricants, and other petroleum distillates? RYes ONo [IN/A

Waste Management:

Are all wastes, including solid waste, hazardous waste, contaminated soil waste, construction waste, and
sanitary/septic wastc managed and disposed of properly? Hyes CINo ON/A

Vehicle and Equipment Cleaning, Fucling and Maintenance:

Are best management practices being followed to reduce the potential of contamination from activitics associated

with vehicle and equipment cleaning, fueling, and maintenance? ®Yes OONo ON/A
Training:

Have all employees who arc responsible for handling potential pollutants of concem had stormwater pollution
prevention and good housekeeping training? CYes TNo EN/A

Stormwater lraining program has been developed and will be provided.

Comments: Convenience Centers were in excellent condition with no storm water violations noted.

: e . - —_— i
Inspector: At i—

1230 West Maks Bt eet © Site 00 ¢ Franklin, TN 37061 « 61576057 25 « www wakiamsanconaty - gov engmeeting,
Fobow us cin Taiiera &illienson TN o Like 0s on Futebook o Witharsor Courty Goveriaunl
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Figure 7: County Facilities Inspection Reports

Rogers C. Anderson Engineering
Williamson County Mayor Floyd Heflin
Director

Stormwater Pollution Prevention and Good Housckeeping Inspection Report
- Facility Information
Facility: Parks and Rec Maintenance Facility -

Inspection Date: May 16, 2018 =

Erosion Prevention and Sediment Control Site Conditions:

Is the site stabilized, structures funciional, and no evidence of pollutants leaving site?  XYes TINo CIN/A

Materizl Handling:

Are materials such as soil; pesticides and herbicides; fertilizers; detergents; petroleum products such as fuel, oil,
and grease; and other hazardous chemical such as acids, lime, glues, paints, and solvents delivercd, stored, and
used properly? MYes ONo [ON/A

Spill Prevention and Control:

Are there adequate measures in place for spill prevention and control of chemicals and hazardous substances such
as pesticides, hetbicides, fertilizers, fucls, lubricants, and other petroleum distillates? KYes [ONo CIN/A

Waste Management:

Are all wastes, including solid waste, hazardous waste, contaminated soil waste, construction waste, and
sanitary/scptic waste managed and disposed of properly? KYes [ONo ON/A

Vehicle and Equipment Cleaning, Fueling and Maintenance:

Are best management practices being followed to reduce the potential of contamination from activitics associated
with vehicle and equipment cleaning, fueling, and maintenance? HYes ONo [ON/A

Training:
Have all employees who are responsible for handling potential pollutants of concem had stormwater pollution
prevention and good housekeeping training? OYes [[INo EN/A

Stormwater {raining program has been developed and was provided at the time of inspection.

Comments: Facility was in excellent condition with no storm water violations noted.

Inspector: 7 .

-

4
L L - — =
PR West Main Strect « Suite 100 « Fvanklm TN 5706« o OH18.06.572F « www wiliamsonconniy e goviengineering ,; B

Follow us ¢ Twit'es & Willismsan TN « Like us un Faeeheok o Williauson Conaty Goversrent ok
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Figure 7: County Facilities Inspection Reports

Rogers C. Anderson Engineering
Williamson County Mayor Floyd Heflin
Director

Stormwater Pollution Prevention and Good Housekeeping Inspection Report
Facility Information
Facility: Highway Department
Inspection Date: May 16, 2018

Erosion Prevention and Sediment Control Site Conditions:

Is the site stabilized, structures functional, and no evidence of pollutants leaving site? ~ XYes (LINo [IN/A

Material Handling:

Are materials such as soil; pesticides and herbicides; fertilizers; detergents; petroleum products such as fucl, oil,
and grease; and other hazardous chemical such as acids, lime, glues, paints, and solvents delivered, stored, and
used properly? KYes [ONo [CIN/A

Spiil Prevention and Control:

Are there adequate measures in place for spill prevention and control of chemicals and hazardous substances such
as pesticides, herbicides, fertilizers, fucls, lubricants, and other petroleum distillates? RYes ONo [ON/A

Waste Management:

Are all wastes, including solid wastc, hazardous waste, contaminated soil waste, construction waste, and
sanitary/septic wastc managed and disposed of properly? HYes DNo [IN/A

Vehicle and Equipment Cleaning, Fueling and Maintenance:

Are best management practices being followed to reduce the potential of contamination from activities associated
with vehicle and equipment cleaning, fueling, and maintenance? KYes [iNo [IN/A

Training:
Have all employees who are responsible for handling potential pollutants of concern had stormwater pollution
prevention and good housckecping training? OYes ONo RN/A

Stormwater training program has been developed and was provided at the time of inspection.

Comments: Facility was in excellent condition with no storm water violations noted.

— = 7 ,?,. == = = SR
. S 5
Inspector: 7. /4 ) o - L~ B - -
/
13200 West Maii: Slient » Sutte 300« Frankln, TR 3TO61 « 613,790 5725 « www wiiliasondw oy -1 grvfengineering
Folivw us on Twitter w WilliamsenTN ¢« Lige us on Facehool »Willinuson Caurey Governmen:
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Figure 7: County Facilities Inspection Reports

Rogers C. Anderson Engineering
Willlamson County Mayor Floyd Heflin
Director

Stormwater Pollution Prevention and Good Housekeeping Inspection Report
Facility Information
Facility: Public Safety / Emergency Management F acility

Inspection Date: May 17, 2018
Erosion Prevention and Sediment Control Sitc Conditions:

Is the site stabilized, structures functional, and no evidence of pollutants leaving site?  MYcs N0 [IN/A

Material Handling:

Are materials such as soil; pesticides and herbicides; fertilizers; detergents; petroleum products such as fuel, oil,
and grease; and other hazardous chemical such as acids, lime, glues, paints, and solvents delivered, stored, and
used properly? KYes ONo ON/A

Spill Prevention and Control:

Are there adequate measures in place for spill prevention and control of chemicals and hazardous substances such
as pesticides, herbicides, fertilizers, fucls, lubricants, and other petroleum distillates? HYes [ONo OIN/A

Waste Management:

Are all wastes, including solid waste, hazardous waste, contaminated soil waste, construction waste, and
sanitary/septic waste managed and disposed of properly? MYes [INo ON/A
Vehicle and Equipment Cleaning, Fucling and Maintenance:

Are best management practices being followed to reduce the potential of contamination from activities associated

with vehicle and cquipment cleaning, fueling, and maintenance? RYes ONo IN/A
Training:

Have all employees who are responsible for handling potential pollutants of concern had stormwater poliution
prevention and good housekecping training? OYes CGNo XN/A

Stormwater training program has been developed and was provided at the time of inspection,

Comments: Fucility was in very good condition with no stormwaler violations noted.
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Figure 7: County Facilities Inspection Reports

Rogers C. Anderson Engineering
Williamson County Mayor Floyd Heflin
Director

Stormwater Pollution Prevention and Good Housekeeping Inspection Report
Facility Information
Facility: Ag Expo Park
Inspection Date: June 5, 2018 -
Erosion Prevention and Sediment Control Site Conditions:

Is the site stabilized, structures functional, and no cvidence of pollutants leaving site? BYes [ONo ON/A

Material Handling:

Arc materials such as soil; pesticides and herbicides; fertilizers; detcrgents; petroleum products such as fucl, oil,
and grease; and other hazardous chemical such as acids, lime, glues, paints, and solvents delivered, stored, and
used properly? RYes ONo ON/A

Spill Prevention and Control:

Are there adcquate measures in place for spill prevention and control of chemicals and hazardous substances such
as pesticides, herbicides, fertilizers, fuels, lubricants, and other petrolcum distillates? RYes LINo ON/A

Waste Management:

Are all wastes, including solid waste, hazardous waste, contaminatcd soil waste, construction waste, and
sanilary/septic waste managed and disposed of properly? HYes [INo [LN/A

Vehicle and Equipment Cleaning, Fucling and Maintenance:

Are hest management practices being followed to reduce the potential of contamination from activities associated

with vehicle and equipment cleaning, fueling, and maintenance? XYes CNo [IN/A
Training;

Have all employees who are responsible for handling potential pollutanis of concern had stormwater pollution
prevention and good housekeeping training? OYes ONo BIN/A

Training Program has been developed and waus provided at the time of inspection.

Comments: Facility was in excellent condition. No storm water violations noted.
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Figure 7: County Facilities Inspection Reports

Rogers C. Anderson Engineering
Williamson County Mayor 3 Floyd Heflin
¢ Director

% Al

Stormwater Pollution Prevention and Good Housekeeping Inspection Report
Facility Information

Facility: Transportation Garage

Inspection Date: June 11, 2018

Erosion Prevention and Sediment Control Site Conditions:

Is the site stabilized, structures functional, and no evidence of pollutants leaving site?  [JYes ®No [ON/A
Detention pond area needs to be mowed; bio-retention area needs to be cleaned and inlet uncovered,
Material Handling: '

Are materials such as soil; pesticides and herbicides; fertilizers; detergents; petroleum products such as fuel, oil,

and grease; and other hazardous chemical such as acids, lime, glues, paints, and solvents delivered, stored, and
used properly? RYes [No OON/A

Make sure that drums which are stored outside are properly sealed/covered.

Spill Prevention and Control:

Are there adequate measures in place for spill prevention and control of chemicals and hazardous substances such
as pesticides, herbicides, fertilizers, fuels, lubricants, and other petroleum distillates? BYes [JNo ON/A

Waste Management:

Are all wastes, including solid waste, hazardous waste, contaminated soil waste, construction waste, and
sanitary/septic waste managed and disposed of properly? RYes ONo [IN/A

Vehicle and Equipment Cleaning, Fueling and Maintenance;

Are best management practices being followed to reduce the potential of contamination from activities associated
with vehicle and equipment cleaning, fueling, and maintcnance? MYes TONe [IN/A

Training:
Have all employees who are responsible for handling potential pollutants of concern had stormwater pollution
prevention and good housekeeping training? OYes CONo [RN/A

Training Program has been developed and was provided at the time of inspection.

Comments: Facility was in good condition, however, the detention and bio-retention areas need mainlenance.
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Figure 7: County Facilities Inspection Reports
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Figure 7: County Facilities Inspection Reports

Rogers C. Anderson Engineering
Williamson County Mayor Floyd Heflin
Director

Stormwater Pollution Prevention and Good Housekeeping Inspection Report
Facility Information
Facility: Administrative Complex Garage
Inspection Date: June 22, 2018

Erosion Prevention and Sediment Control Site Conditions:

Is the site stabilized, structures functional, and no evidence of pollutants leaving site?  ®Yes ONo [ON/A

Material Handling:

Are matcrials such as soil; pesticides and herbicides: fertilizers; detergents; petroleum products such as fuel, oil,
and grease; and other hazardous chemical such as acids, lime, glues, paints, and solvents delivered, stored, and
used properly? XYes OONo CN/A

Spill Prevention and Control:

Are there adequate measures in place for spill prevention and control of chemicals and hazardous substances such
as pesticides, herbicides, tertilizers, {uels, lubricants, and other petroleum distillates? ClYes ®No [ON/A

The spill kit was empty.
Waste Management;

Are all wastes, including solid waste, hazardous waste, contaminated soil waste, construction waste, and
sanitary/septic waste managed and disposed of properly? RYes ONo ZIN/A

Vehicle and Equipment Cleaning, Fueling and Maintenance:

Are best management practices being followed 1o reduce the potential of contamination from activities associated
with vehicle and equipment cleaning, fueling, and maintenance? KYes [(ONo ON/A

Training:

Have all employees who are responsible for handling potential pollutants of concern had stormwatcr pollution
prevention and good housekeeping training? OYes ONo EN/A
Training Program has been developed and was provided at the time of inspection.

Comments: Facility was in good condition, however, the spill kit needs to be restocked.
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