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Executive Summary

Resource Environmental Solutions (RES), by and through its wholly owned subsidiary, HGS, LLC, (the
“Bank Sponsor” or “Sponsor”) is proposing to establish the Smokestack Mitigation Bank (the “Bank”)
located in southwest Tennessee, less than 20 miles from the City of Memphis in Shelby County. The Bank
is jointly located within the City of Lakeland and Arlington Township at the convergence of the
Loosahatchie River and Cypress Creek (Figure 1). There is one primary access point to the Smokestack
LLC Property off Evergreen Road (35.276463, -89.718229).

The Bank will encompass approximately 360 acres. Mitigation activities at this site will occur throughout
the property focused on Stream 1, which has an existing 3,848 linear feet (LF) of corridor, but which will
be lengthened to more closely resemble its original alignment as part of its pattern restoration. The Bank
is located within the Level III Ecoregion 74 — Mississippi Valley Loess Plains, which is typified by low-
gradient, fine-grained sediment dominant streams. The Bank site will incorporate approximately 3,848 LF
of existing perennial stream channels and it encompasses approximately 5,200 LF of proposed restored
stream, 25.6 acres of riparian buffers and 50 acres of nontidal wetlands.

The approximately 220-acre western portion of this site (parcel ID L014100269) is located within the
Hydrological Unit Code (HUC)-12 Loosahatchie River—Oliver Creek Watershed (080102090405);
however, the approximately 125-acre eastern portion of the site (parcel ID A014100270) is located within
the HUC-12 Clear Creek Canal Watershed. Both these HUC-12 watersheds are located within the HUC-8
Loosahatchie Watershed (08010209).

Existing Conditions

The Bank lies along the divide between the urban and suburban development of the Memphis metro area
and the more rural agricultural areas within northern Shelby County and into Tipton County. The Bank is
adjacent to the Loosahatchie River, which has been severely channelized and dredged throughout the
project area primarily for agricultural and drainage purposes. The Bank contains three tributaries that drain
directly into the Loosahatchie River, one of which flows into the river just off the Bank property. Clear
Creek Canal, which flows south to north into the river bisecting the Bank property, was constructed for a
combination of drainage, agriculture, and irrigation purposes.

The site is currently in intensive agricultural production, with soybeans occupying most of the site in 2018.
There are 52 delineated wetlands scattered throughout the site totaling 20.648 acres, the majority of which
are palustrine emergent (PEM) wetlands. In addition, thirty-three (33) streams and wet weather
conveyances, for a total of 18,464 linear feet (5.894 acres), were identified within the project area. Ten (10)
of these features are considered stream, the remaining features are wet weather conveyances. No open water
aquatic resources were identified within the project area. The site also has a smaller amount of palustrine
forested wetland (PFO) and palustrine scrub shrub (PSS), which are primarily located along riparian
corridors of the Loosahatchie River and Clear Creek Canal.

The Bank contains 1019 linear feet (LF) of Loosahatchie River along its left-descending bank and it
contains 4,196 LF of the Clear Creek Canal. The site contains 7,594 LF of intermittent stream, 1,558 LF
of perennial stream (not counting the Loosahatchie River or Clear Creek Canal), 1144 LF of ephemeral
stream, and 23 separate wet weather conveyances totaling 2,953 LF. Similar to the Loosahatchie River, the
tributaries that drain the Bank property have also been extensively straightened and channelized for
agricultural purposes as well as their riparian corridors being largely removed. The streams have virtually
no in-stream aquatic habitat to support biological diversity.

It is anticipated that long-term trends will result in continued residential and commercial growth pushing
northward from Memphis as is evident from viewing historical aerial mapping from the prior thirty years.
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The Bank itself is mostly located within a Regulatory Floodway and is likely to remain in agricultural use.
If this restoration project does not proceed, the agricultural operations will continue within close proximity
of the stream corridors resulting in further water quality, benthic macro-invertebrate, and fish community
impairment, and will contribute to the overall degradation of the watershed.

The overall goal of the Bank is to restore, to the greatest extent possible, the ecological function of the
highly degraded aquatic resources within the Bank site. A primary objective of achieving this goal will be
to generate stream compensation credits that fully mitigate authorized losses of streams and wetlands, which
are Waters of the U.S., in a manner that best contributes to the long-term ecological health of the
Loosahatchie Watershed. The Bank will accomplish this objective through the implementation of various
mitigation measures, including stream re-establishment, restoration, preservation, and riparian buffer
planting as well as wetland restoration and preservation. These activities are intended to produce
watershed-scale improvements of ecological services that will replace the chemical, physical, and
biological function of stream channels and riparian areas within the proposed service area that are lost as a
result of authorized impacts.

Proximity to Other Protected Lands

Most of the parks and other protected lands are in closer proximity to the City of Memphis. No protected
lands are adjacent to the Bank site. However, Blue Lagoon Park, an approximately 240-acre park and
protected area, lies along the south bank of the Loosahatchie River, approximately 3.5 miles west of the
subject property. The Tennessee Board of Regents also owns approximately 336 acres of land along the
south bank of the Loosahatchie River in this area. Both the Blue Lagoon Park and the Tennessee Board of
Regents properties are located within the same HUC 12 Loosahatchie River—Oliver Creek Watershed. The
largest area of protected lands within Shelby County is the Meeman-Shelby Forest State Park at over 13,467
acres, which is located along the Mississippi River and approximately 15 miles west of the Bank mitigation
site.
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1.0Bank Sponsor

The Bank Sponsor for the proposed Smokestack Mitigation Bank (referred to herein as the “Bank™) is
Resource Environmental Solutions (RES), who is the nation’s largest and most experienced ecological
offset provider. Operating in 14 different states and 26 different Corps Districts across the Country, RES
has successfully restored, enhanced and preserved over 294 miles of streams and 45,500 acres of wetlands,
including the development and operation of some 350 mitigation sites, more than 50 of which have been
successfully closed out. RES’s project efforts to date further include more than 58,000 acres of custom,
turnkey mitigation solutions, rehabilitation, and preservation of over 9,100 acres of endangered species
habitats, 2,843 permits executed, and planting of over 14 million trees across all operating regions with a
survival rate of 78.5%.

RES has developed design-build stream and wetland mitigation banks and permittee responsible mitigation
sites throughout the U.S. that they have successfully monitored to site closeout. Select projects in the
Southeastern U.S. relevant to the scope of this contractinclude:

Baileyton Stream Mitigation Bank — Greene County, TN (Nolichucky Watershed)
Pending

Walnut Shade Stream Mitigation Bank — Macon County, TN (Barren River Watershed)
Pending

Mud Creek Stream Mitigation Bank — Morgan County, TN (Emory River Watershed)
20,607 Proposed Stream Credits
Pending

Lodi Stream Mitigation Bank — McMinn County, TN (Hiwassee River Watershed)
11,049 Proposed Stream Credits
Pending

Forrest Creek Stream Mitigation Bank - Hillsborough, NC (Neuse 01 Watershed)
8,601 Stream Credits
Mitigation Banking Instrument (MBI) Approval Date: 2007 (Wilmington District)

Cedar Grove Stream Mitigation Bank Hillsborough, NC (Neuse 01 Watershed)
6,862 Stream Credits
MBI Approval Date: 2014 (Wilmington District)

Selma Mill Stream Mitigation Bank - Selma, NC (Neuse 01 Watershed)
7,305 Stream Credits
MBI Approval Date: 2016 (Wilmington District)

Randolph 1 (Cheat River Watershed)_

108 acres of wetland creation

20,248 linear feet of stream restoration

MBI Approval Date: 2008 (Pittsburgh District)

Foster Run (Middle Ohio North Watershed)
Wetland credits 2.93
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Stream credits 15,489
MBI Approval Date: 2008 (Huntington District)

Blackjack Wetland Mitigation Bank (Rappahannock Watershed)
57 acres of wetland creation
MBI Approval Date: 2001 (Norfolk District)

Northern Virginia Regional Environmental Bank (Potomac Watershed)
87 acres of wetlands restoration on 3 bank sites
MBI Approval Date: 2004 (Norfolk District)

Caeli Farm 4 PRM Stream and Wetland Projects (Potomac Watershed)
3,400 linear feet of stream restoration, 23 acres of riparian buffer establishment, 8 acres of floodplain

wetland restoration
MBI Approval Date: 2006 (Norfolk District)

Potomac Regional Environmental Bank at Caeli Farm (Potomac Watershed)
6,800 linear feet of stream restoration
MBI Approval Date: 2007 (Norfolk District)

The Prince William Environmental Bank (Potomac Watershed)
12,000 linear feet of stream restoration and 20,000 stream credits sold
MBI Approval Date: 2007 (Norfolk District)

Trapp Branch 3 PRM Stream and Wetland Projects (Potomac Watershed)
2,500 linear feet of stream restoration, 11 acres of riparian buffer, 4 acres of wetland restoration
MBI Approval Date: 2007 (Norfolk District)

Cannon Regional Environmental Bank (Rappahannock Watershed)
13,000 stream credits from stream restoration, riparian buffer re-establishment and preservation
MBI Approval Date: 2010 (Norfolk District)

Hulls Springs Farm Mitigation Bank (Potomac Watershed)
49 wetland credits and 6,000 stream credits from restoration, enhancement, and preservation
MBI Approval Date: 2013 (Norfolk District)

Piedmont Farms Stream Mitigation Bank (James River Watershed)
19,000 stream credits from stream restoration, enhancement, and preservation
MBI Approval Date: 2013 (Norfolk District)

Robinson Fork Mitigation Bank — Phase I (Robinson Fork Watershed)
54.42 acres of restoration; 48.88 wetland credits
91 acres of upland enhancement; 68,350 trees planted —

146,407 linear feet of stream restored and protected; 77,792 stream credits
MBI Approval Date: 2015 (Pittsburgh District)

[E EnviroScience :

wm® CXcellence In Any Environment



2.0Agent

The Agent for the Sponsor is Julie Bingham, M.S., CERP at EnviroScience, Inc. in Stow, Ohio. Ms.
Bingham is the Restoration Practice Area Manager at EnviroScience where she uses her 20 years of hands-
on stream and wetland restoration and mitigation experience to manage a multidisciplinary team of staff,
develop and oversee work over the Midwest, South, and East Coast Operations. Her background in biology,
morphological assessment, restoration design, and implementation makes her an outstanding leader. Ms.
Bingham additionally has an extensive level of training in ecological design, having completed all the
Rosgen Applied Fluvial Morphology training classes (Level 1 through 4), and as an Ohio EPA certified
Level 3 Qualified Data Collector for fish sampling and Qualitative Habitat Evaluation Index (QHEI)
analyses.

EnviroScience, Inc. Qualifications and Previous Experience

EnviroScience is a fully licensed engineering and design firm within the State of Tennessee. Since the early
2000s, EnviroScience has completed over 60 design-build ecological restoration projects, including a
variety of full-delivery stream and wetland mitigation projects, and an equal number of design-only projects
encompassing all manner of restoration approaches, sizes, and complexities. Every single one of our
restoration projects have met or exceeded or are on schedule to meet and/or exceed, their pre-construction
ecological performance criteria goals and have been released from regulatory oversight on or ahead of
schedule.

3.0Project Location

The Bank is in southwest Tennessee, less than 20 miles from the City of Memphis in Shelby County. The
Bank is jointly located within the City of Lakeland and Arlington Township at the convergence of the
Loosahatchie River and the Clear Creek Canal (Figure 1).

The approximately 220-acre western portion of this site (parcel ID L014100269) is located within the
Hydrological Unit Code (HUC)-12 Loosahatchie River—Oliver Creek Watershed (080102090405);
however, the approximately 125-acre eastern portion of the site (parcel ID A014100270) is located within
the HUC-12 Clear Creek Canal Watershed. Both these HUC-12 watersheds are located within the HUC-8
Loosahatchie Watershed (08010209).

4.0 Access to Property

There is one primary access point to the Smokestack LLC Property off Evergreen Road (35.276463, -
89.718229). The Bank site consists of tax parcels L0141 0029 and Parcel ID A0141 00270 (Figure 2), both
of which are wholly owned by Pea Point LLC. RES, by and through a wholly owned subsidiary (HGS,
LLC), has entered into an agreement with the landowner to purchase the property in fee simple title. This
agreement provides RES and its agents all access and use rights necessary to develop, operate, and maintain
the proposed Bank in accordance with applicable regulatory standards. The land ownership map (Figure 3)
is presented in Appendix A.

5.0 Project Goals

A primary goal of the Bank is to create a self-sustaining, natural aquatic system that achieves the intended
level of aquatic ecosystem functionality with minimal human intervention, including long-term
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maintenance. A further purpose of the Bank will be to provide stream mitigation credits, and to a lesser
extent wetland mitigation credits, to satisfy compensatory mitigation requirements for adverse impacts to
streams and wetlands permitted under Section 404/401 of the Clean Water Act in conjunction with the
following federal and state agencies: the U.S. Environmental Protection Agency (EPA), the U.S. Fish and
Wildlife Service (USFWS), the Natural Resources and Conservation Service, Tennessee Valley Authority,
Tennessee Department of Environment and Conservation (TDEC), and the Memphis District of the United
States Army Corps of Engineers (USACE); all of which comprise the Interagency Review Team (IRT).
The Bank will provide mitigation credits by restoring, preserving, and re-establishing streams and adjacent
riparian areas as well as wetlands throughout the site.

The aquatic resources on Bank property have been highly modified and degraded due to past agricultural
and drainage purposes. There are three primary waterways on the property, not including the Loosahatchie
River and the Clear Creek Canal. Stream 1 is an intermittent stream a total of 3,848 linear feet (LF) in
length and for delineation purposes has been broken into two sections, S-1a and S-1b, due to a hydrologic
disruption resulting from a culvert crossing installed to provide tractor and vehicular access to the eastern
fields. Stream 1 has been ditched and dredged so that it flows exactly south to north into the Loosahatchie
River, and it has very little riparian corridor. As evident on the historical aerial maps (Appendix B), Stream
1 was once a highly sinuous, low-gradient stream that likely provided hydrology to an expansive wetland
system. An approximately 20-foot section of the stream is culverted for crossing purposes. Due to ditching
and dredging activities, proper stream morphology and virtually any semblance of in-stream habitat is
lacking. The stream has little to no access to its floodplain and is currently functioning essentially as an
over-wide ditch. Water quality is poor, and the water has a highly turbid appearance, likely contributing to
Loosahatchie River nutrient and sediment loading issues.

The Clear Creek Canal (Stream Reach 2), which accepts flow from the Cypress Creek Drainage Canal
upstream, flows for 4,196 LF on the Bank property. It is heavily entrenched and mostly disconnected from
its floodplain; however, it is evident that during large storm events the stream will breach its bank on river
left in a couple isolated places. This perennial stream has better morphology, with moderately developed
riffle/pool sequencing and in-stream aquatic habitat, including the presence of wood structure, than the
other on-site waterbodies. Because in-water work is not proposed for Clear Creek Canal, only abbreviated
assessment activities were performed on it.

Other than Clear Creek Canal and portions of the left descending bank of the Loosahatchie River, Stream
Reach 3 is the only other perennial waterbody located on the property. It flows from east to west for 1,558
LF within the Bank boundaries. The stream is located within a forested riparian corridor that averages
approximately 50 feet in width. The stream has moderate gradient, access to its floodplain, and a more
natural morphologic profile, indicating relatively little direct hydromodification over the years. There is an
in-stream water crossing constructed of rock material, which acts as a form of grade control for the stream
and slightly impounds water upstream. The downstream portions of Stream Reach 3 are exhibiting
instability, including the formation of a headcut that is incising upstream, near the confluence with Clear
Creek Canal.

Another important hydrologic feature of the site is the abundance of wet weather conveyances, 26 in all,
located throughout the Bank site, which flow only in response to a localized precipitation event. The wet
weather conveyances are located in both forested areas and agricultural fields; however, they have their
greatest adverse impact upon water quality within the agricultural fields. As is evident by the photographs
in Appendix D, the wet weather conveyances within the agricultural fields laterally and vertically erode
due to the lack of confining vegetation. As such, they contribute large amounts of sediment, and likely
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nutrients as well, into the intermittent and perennial streams at the Bank and the Loosahatchie River.
Restoration of this impairment source will be a priority for the project.

The historic stream hydromodifications also greatly impaired wetland function at the site. As indicated by
the wetland delineation, site soils, and the historic topographic maps, most of the site west of the Clear
Creek Canal was likely wetland habitat prior to the straightening and ditching of Stream 1. Stream 1
meander scrolls are evident throughout these agricultural fields. Note that a jurisdictional determination site
visit has been completed and the formal jurisdictional determination is pending; however, the classification
of on-site resources is pending review and confirmation by TDEC.

In total, the goal of the Bank will be to provide a high level of ecological and aquatic functional lift through
the restoration, re-establishment, and preservation of stream resulting in the development of an estimated
2,037 functional feet (SQT) credits and wetlands totaling an estimated 50 credits.

The Bank project goals for streams and wetlands are summarized in Table 1.
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6.0Project Objectives

The project objectives will be to return a more natural hydrologic regime to the Bank site by restoring the
stream geomorphology, sediment transport capabilities, floodplain connectivity, large woody debris,
biology and water chemistry of Stream Reach 1; restoring and enhancing wetlands throughout the site, but
particularly within the western agricultural fields; and protecting, expanding, and enhancing the Clear Creek
Canal and Stream Reach 3 riparian corridor. Combined, this will improve the ecological function of the
Bank’s aquatic resources and it will improve water quality entering the Loosahatchie River from the site.

The stream and wetland objectives are to:

Restore dynamically stable stream channels to improve bedform diversity and lateral stability.

Restore natural, stream geomorpholgy to stream reaches using natural channel design
techniques.

Restore natural hydrology to the site by removing culverts and reattaching streams back to their
relic floodplains.

Decrease channel shear and velocities by increasing channel sinuosity and improving
floodplain connectivity.

Utilize woody debris and rock, as appropriate, to improve aquatic habitat and lateral stability.

Improve water quality by reducing farm-related non-point source pollution and in-stream
sediment contribution, primarily through the cessation of intensive agricultural activities, the
stabilization of highly eroding wet weather conveyances within the agricultural fields and the
revegetation of the agricultural fields.

Increase re-oxygenation zones to improve water quality and biological integrity.

Establish a minimum 50-foot riparian buffer with native vegetation to provide shade, increase
stream bank stability, nutrient filtration, and habitat.

Where possible, establish and enhance the riparian buffer up to 200 feet in width to improve
nutrient filtration, to stabilize wet weather conveyances along the primary stream channels,
increase habitat connectivity, and to improve stream shading to minimize the effects of thermal
modification.

Plant trees and shrubs in wetland enhancement areas for habitat improvement.
Protect streams and riparian zones and wetlands with land use restrictions.

Establish streams with adjacent floodplain wetlands to provide additional water quality benefits
with the understanding that it could generate additional mitigation credits.

Table 1. Stream and Wetland Restoration Goals and Objectives

Stream Goals Objectives

Restore natural channel Restore natural channel geomorphology (dimension,
pattern, geomorphology, and | pattern, profile) and establish natural hydrology and the
improve water quality development of floodplain wetlands

Stream 1 Improve floodplain Reduce the BHR and increase the entrenchment ratio
connectivity where practical

. Increase pool depth ratio; Restore natural pool- pool

Improve bedform diversity spacing and riffle habitat, as practical in this low

[E EnviroScience 0

wm® CXcellence In Any Environment




gradient system

Improve lateral stability

Achieve dominant BEHI score of moderate or less

Improve riparian
vegetation buffer width
and protection

Increase RBP buffer width scores to 9 or higher and
vegetation protection to 8 or higher

Improve riparian
vegetation buffer width

Increase RBP buffer width scores to 9 or higher and
vegetation protection to 8 or higher. 200 of buffer

Clear Creek Canal . enhancement on right descending bank (RDB) and 50’
(STR 2) and protection of buffer on LDB
Permanent conservation
protection
Improve riparian Increase RBP buffer width scores to 9 or higher and
vegetation buffer width vegetation protection to 8 or higher. 200’ of buffer on
STR 3 and protection RDB and 100’ on LDB

Permanent conservation
protection

Loosahatchie River

Improve riparian
vegetation buffer width
and protection

Increase RBP buffer width scores to 9 or higher and
vegetation protection to 8 or higher. 200’ of buffer on
LDB

Wetland
Re-Establishment

Restore hydrology, restore
wetland vegetation,
maintain wetland
conditions

Cease agricultural activity, reconnect floodplain to
restored stream channel, plant wetland vegetation,
invasive species management

Wetland
Enhancement

Improve wetland plant
diversity, maintain wetland
conditions

Plant native herbaceous and tree species, reconnect
floodplain to restored stream channel, invasive species
management

7.0Site Constraints

An overhead transmission line corridor crosses the bank property from east to west and exists at the Bank
approximately 150 feet in width and bisects Stream 1 and Clear Creek Canal. This area will be deducted
from the restoration and credit yield calculations. Even though it could benefit from restoration activities,
the Clear Creek Canal/Cypress Creek Drainage Canal is too entrenched for cost effective restoration.
Additionally, since it is an important drainage canal within the region that is a mapped Regulatory
Floodway, its degree of potential restoration activity is limited. The Bank property is being purchased in
fee simple title, and thus there are no other limitations upon the restoration and long-term protection
activities that can occur at the site.

A review of the Tennessee Historic Commission Viewer (TN-SHPO Survey Map) indicated there are no
listed or potentially eligible historic properties that would limit the proposed restoration approach for the
site. A review of the USFWS Information for Planning and Consultation (IPaC) report indicated no critical
habitat for threatened or endangered species are likely to be affected by the proposed restoration approach
at the site.

8.0Biological Data

Per the TDEC online data viewer, none of the streams proposed for restoration have been assessed regarding
the achievement of their water quality standards. However, based upon recently conducted field assessment
activities and as shown on the datasheets included in Appendix E, it is apparent that none of the streams to
be restored on the subject property are supporting their water quality standards due to the historic
hydromodifications and ongoing agricultural activities. Qualitative observations indicate that because of
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intensive agricultural activity, habitat alteration, and sedimentation, few riffle-pool sequences and available
stable substrate exist within Streams 1 and 2 in order to provide the appropriate aquatic habitat necessary
for significant macroinvertebrate presence.

The subject tributaries do flow into the Loosahatchie River, which is not supporting its water quality
standards per the TDEC online data viewer due to habitat alteration/hydromodification,
sedimentation/siltation, and nutrient and fecal coliform pollution. As such, the potential to maximize the
functional lift of the streams and benefit the Loosahatchie River water quality is great.

9.0Baseline Conditions

9.1 Proposed Service Area

The Bank is located within the HUC-8 Loosahatchie River Watershed (08010209), which is within the
Level III Ecoregion — Mississippi Valley Loess Plains (74). As such, the primary service area for the Bank
will be the Loosahatchie River Watershed (08010209). The secondary service area is comprised of the
surrounding HUC-8 watersheds that lie within the same Level III Ecoregion — Mississippi Valley Loess
Plains (74) as the subject site. The secondary service area consists of the Wolf River in Tennessee
(08010210) and Lower Hatchie River (08010208). The service areas served by the Smokestack Mitigation
Bank (Figure 7) will include all or portions of the following counties: Fayette, Hardeman, Haywood,
Shelby, and Tipton.

The proposed service area is located within the same EPA Level III Ecoregion 74 except for a small portion
along the eastern boundary of the Horn Lake-Nonconnah Watershed. The Mississippi Valley Loess Plains
stretches from near the Ohio River in western Kentucky to Louisiana and is distinguished by thick loess (a
loosely compacted yellowish-gray deposit of windblown sediment). The region consists primarily of
irregular plains, gently rolling hills, and bluffs near the Mississippi River. The western portion of the
ecoregion contains soils that are deep, steep, silty, and erosive (reflected in the geology of the Bank site).
Dominant natural vegetation in the west of the ecoregion and on the bluffs consists of mixed and southern
mesophytic forests. The proposed service area would provide ecologically and environmentally compatible
aquatic resources as the Bank site.

9.2 Watershed Assessment

The watershed for the Bank is primarily agricultural with a patchwork of interspersed forest areas (Figure
8). Residential and commercial expansion, farming, livestock, and deforestation have contributed to the
degradation of streams within the watershed through habitat alteration, impoundment, siltation, nonpoint
source pollution, and loss of productive habitat. It is anticipated that long-term trends will result in
continued residential and commercial growth pushing northward from Memphis as is evident from viewing
historical aerial mapping from the prior thirty years.

Similar to the Loosahatchie River, the tributaries that drain the Bank property have also been severely
channelized and dredged throughout the project area primarily for drainage and agricultural purposes, and
much of the riparian corridor has been impacted or removed. The streams have virtually no in-stream
aquatic habitat to support biological diversity. Poor overall watershed conditions and lack of riparian
vegetation on the site make it a strong candidate for establishing the stream mitigation bank. Furthermore,
after conducting a thorough on-site assessment, the lack of floodplain connectivity and in-stream habitat
reaffirmed the site’s high restoration potential and ability to provide functional lift capable of achieving the
proposed performance standards, goals, and objectives. If this restoration project does not proceed, the
agricultural operations will continue within close proximity of the stream corridors, resulting in further
water quality, benthic macro-invertebrate and fish community impairment. These impacts will further
contribute to the overall degradation of the watershed.
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The proposed Bank site does have Federal Emergency Management Agency (FEMA) flood data available
for the property. The parcel is located on Map Number 47157C0215G: Panel 215 of 635, revised February
6, 2013 (Figure 6). The entirety of the Bank is located within a FEMA Zone AE Floodway Area, which
must be kept free of encroachments so that 1% annual chance flood can be carried without substantial
increase in flood heights. RES will work with the Shelby County Flood Insurance Program manager to
address any FEMA flood related issues.

9.3 Adjacent Land Uses

The Bank is less than 20 miles northeast of the City of Memphis in Shelby County. The Bank is jointly
located within the City of Lakeland and Arlington Township at the convergence of the Loosahatchie River
and Clear Creek Canal. Adjacent land uses are primarily agriculture with isolated patches of forest
throughout, as well as encroaching residential and commercial development. If the Bank is not built,
agricultural operations combined with development would continue in the immediate vicinity of the stream
reaches, which would continue the impairment of water quality and benthic macro-invertebrate
communities, promote head cutting, and further the overall degradation of the watershed. Development on
adjacent properties will likely cause alterations to the hydrologic regime within the sub-watershed, which
strengthens the needs for a more natural, connected, and adaptive riparian system.
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10.0 Proposed Mitigation Approach

10.1  Mitigation Approach

Restoration of unnamed tributary, Stream 1 (STR-1) to the Loosahatchie River will consist of re-
establishing natural channel dimensions, morphology, and profiles that will promote a more natural
meandering channel with proper riffle-pool complexes. Natural channel stream restoration techniques will
be used to establish a new stream channel, which will approximate the relic channel abandoned between
the 1950’s and 1960’s, and the culverted stream crossing will be daylighted. The proposed restoration
approach will reconnect the new channel to its floodplain, and it will restore proper sediment transport to
this low-gradient stream system. A riparian zone with native plant and tree species will be planted, which
will provide shade to cool the stream, nutrient attenuation and filtration, and wildlife connectivity and
habitat.

At this time, the proposed stream mitigation approaches will be credited using the Stream Quantification
Tool, which is reflected in Table 2 below. Additional stream lengths will be determined during final design
in the MBI and later approved by the IRT following the As-Built survey. Sections of stream reaches that
have an easement break will not receive mitigation credit, although improvements will be made in these
areas to ensure the overall success of the project site. All project areas will be protected with a permanent
conservation easement.

Table 2. Proposed Mitigation

Stream Reach Existing Length (ft) Proposed Mitigation Proposed Total
Length Functional
(ft) Lift Credits
STR-1 3,280 Stream Restoration/Wetland 5,230 1771.10
Complex
Clear Creek 4177 Enhancement (Buffer Zone — 4,177 143.04
Canal (STR-2) 200’)
STR-3 1,558 Enhancement | (Buffer Zone — 1,558 122.38
200"
TOTAL 2036.52
Wetland ID Existing Proposed Proposed Proposed Ratio Total
Acreage Mitigation Acreage Credits
EW 7.48 Rehabilitation 7.48 2:1 3.7
PW 0 Restoration 50 1:1 50
TOTAL 53.7

10.2  Functional Lift

10.2.1 Streams

The goal of the Bank is to provide maximum ecological and aquatic functional lift while minimizing
temporal and land disturbing impacts. The proposed mitigation approach will restore ditched stream and
return its pattern to a natural alignment approximating its historic, relic alignment. It will also reconnect the
stream to a more functional floodplain, restore natural velocities, improve sediment transport, and reduce
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erosion and sediment input from wet weather conveyances, particularly within the agricultural fields. Wood
and rock will be introduced, as appropriate, for lateral stability and in-stream habitat purposes. Increasing
re-oxygenation zones, reducing sedimentation effects, and providing shade with native vegetation will
improve the overall water quality of the stream reaches.

Stream Reach 1 is not functioning as a result of stormwater runoff, poor bank height ratio, lack of diversity
of riparian vegetation, lack of bedform diversity, water quality and nutrients, and low biological diversity.
Each of these functional impairments is a direct result from prior hydromodification and agricultural
activities, and they will be greatly improved through restoration of stream geomorphology, and riparian
corridor (buffer zone) restoration. Although the biological function was not directly assessed, observations
in the field indicate that only pollution tolerant species are present, and that fish presence is absent.

Additional riparian buffer zones will be provided with appropriate credit generation. The additional riparian
buffer areas are noted in Figure 5 and extend a minimum of 50 feet and a maximum of 200 feet in the case
of Clear Creek Canal and Stream Reach 3, and the west bank of the Loosahatchie River that fall within the
parcel boundaries. The added buffer width will provide additional water quality benefits in the immediate
watershed and will serve to filter sediment and nutrients before reaching the restored/enhanced streams.

10.2.2 Wetlands

Throughout the site, 20.648 acres of wetlands currently exist. The majority of these wetlands are very low-
quality emergent wetlands that exist within or along the periphery of active agricultural fields (17.86 acres),
forested wetlands (2.19 acres), and to an even lesser degree shrub swamp wetlands (0.12acres), exist within
forested portions of riparian corridors. In conjunction with this project, this 20.648 acres of existing
wetlands will be greatly enhanced through revegetation with native hydrophytic plant species, restoration
of natural wetland hydrology, and management of invasive vegetation.

Additionally, 50 acres of wetland habitat will be re-established within the agricultural fields west of the
Clear Creek Canal. This will be accomplished by restoring a natural hydrology to the western portion of
the Bank site and restoration of Stream 1. Proposed Wetland (PW), while historically disturbed as a result
of filling for agriculture and disconnection from STR-1 and the Loosahatchie River, has the potential to
support a variety of wildlife species, attenuate flooding, provide contaminant filtering and support
groundwater recharge.

Existing Wetland (EW), or a combination of all existing wetland between STR-1 and Clear Creek Canal
consists of 7.48 acres, which currently meet the USACE definition of a wetland of the United States. The
Bank Sponsor is currently requesting credits for the proposed rehabilitation of EW based on the restoration
activities associated with PW. Furthermore, restoration activities associated with PW1 would further
enhance wetland hydrology and hydrophytic vegetation within EW, would improve overall wetland
function, and increase wetland connectivity.

All restored wetlands at the Bank will be permanently protected by the conservation easement. The wetland
areas will be vegetated or enhanced with native obligate and facultative wetland herbaceous and tree species
at a density of 400 stems/acre with a minimum success criterion of 75%.

11.0 Site Protection

Upon MBI approval, and prior to the initial release of credits, the restored streams, wetlands, and their
respective buffers will be perpetually protected by the recordation of a Conservation Easement prepared in
accordance with the Memphis District template. Land use activities within riparian and wetland buffers will
have restrictions, by protecting the improved aquatic habitats, and restricting future activities that may
adversely affect the functions and services of the aquatic resources. The land use restrictions implemented
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will encompass all stream reaches and wetland areas, although existing power line and access easements
will remain in place. RES will maintain financial responsibility of the mitigation site throughout the
monitoring phase until final approval and closure of the site by the IRT. Once final approval is granted and
the site is closed, an endowment fund will become available for protection and maintenance of the
mitigation site, consistent with the terms and conditions of the Conservation Easement and a long-term
steward will be assigned.

12.0 Adaptive Management and Invasive Species

The MBI will include a detailed adaptive management plan addressing how management issues on the site
will be resolved. If the site or a specific component of the site fails to achieve the defined success criteria,
RES will develop necessary adaptive management plans and/or implement appropriate remedial actions for
the site in coordination with the IRT. Remedial action required will be designed to achieve the success
criteria and will include identification of the causes of failure, remedial design approach, work schedule,
and monitoring criteria that will consider physical and climatic conditions.

The presence of invasive exotic plants within the Bank site can prevent native vegetation from becoming
established and has the potential to affect and prolong closeout. While invasive exotic plant treatment is
necessary, it is equally necessary to be mindful of realistic outcomes and overall aquatic function. There
are currently five invasive species found on-site, including three species could be a direct threat to
establishment of native riparian plants: Kudzu (Kudzu spp.), Japanese honeysuckle (Lonicera japonica),
and Privet (Ligustrum spp.). RES will perform invasive exotic vegetation treatment where necessary to
achieve the success criteria. This may include herbicide applications and/or mechanical control. RES will
conduct invasive species treatments at construction (baseline) and Year 2. Additional treatments will be
dependent on monitoring results and regulatory agency guidance. These treatments will be timed in
accordance with specific invasive exotic plant phenology for the most effective control.

Considering such factors as the influence of established invasive exotics on adjacent land, it is not feasible
to expect complete eradication of the targeted invasive species. However, RES does expect to achieve
significant reduction of any targeted invasive exotic species present through this control plan. The goal of
the treatment program is control of invasive exotic species such that the target natural communities are
present and on a positive colonization trajectory at project closeout.

13.0 Long-Term Management

An endowment fund will be established in an interest-bearing account by the Bank Sponsor through
mitigation credit sales to provide funding for the long-term stewardship of the land. A two percent
endowment fund will be set aside, funded by mitigation credit sales over the lifetime of the Bank to cover
costs associated with the long-term care of the site.

14.0 Historic Properties

A review of the Tennessee Historical Commission Web Service Database (accessed 09 April 2019)
indicated zero historical structures on the project area, and no historic impacts are proposed at the
Smokestack Mitigation Site.
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15.0 Threatened and Endangered Species

A USFWS Information for Planning and Consultation (IPaC) report indicates that there are two federally
listed species that could potentially be encountered in the general vicinity of the project. The potential
species are the Indiana bat (Myotis sodalis; Endangered) and the northern long-eared bat (Myotis
septentrionalis; Threatened). A Federal Species of Concern, the bald eagle (Haliaeetus leucocephalus), and
three birds of conservation concern, the prothonotary warbler (Protonotaria citrea), the red-headed
woodpecker (Melanerpes erythrocephalus), and the wood thrush (Hylocichla mustelina), were noted within
[PaC. Their protection will also be accounted for during site restoration activities. According to the [PaC
report, no critical habitat is present within the project site. The USFWS IPaC report (dated 14 April 2019)
is in Appendix C.
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Appendix A

Figures

Project Location Map (Figure 1)
Tax Parcel Map (Figure 2)

Land Ownership Map (Figure 3)
Wetland Map (Figure 4)

Restoration Concept Map (Figure 5)
FEMA Flood Map (Figure 6)
Watershed Service Areas (Figure 7)
Land use/Land cover Map (Figure 8)
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Appendix C

Supporting Documents

e Wetland Delineation Report
e Jurisdictional Determination Letter

e [PaC Report (Natural Resources)
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Site Photos



Path: P:\10_Proj

Date: 5/14/2019

jects\R\RES\430R\11596_Memphis\Wetland Delineation\GIS\Map1_Location.mxd

CI"GL

(%
K )
< +0/}
9%,
s
op o,
e\:
&
o '7/))6
@ o
v‘/
Taos Ty 2 Shel

Juniper Creek Dr > x

= (¥

T s

2 @ ad <

Figure 1. Location of Site on ‘l) ' 5?0 1,0|00 . . 210|00 Feet . S -
Highway Map of Shelby County, Tennessee. I:] Bolton Property EEn”VIT'IOA CElencet
1 1 1
Smokestack Mitigation Bank Site. o 150 200 600 Metors ' C—xCellence In Any Environmen

Basemap courtesy of Esri.




Parcel)ID
A0141,00270

P

2_Tax_P1.mxd

jects\R\IRES\430R\11596_Memphis\Wetland Delineation\GIS\Map:

i

JuniperdCreekDr,

TN 2

Path: P:\10_Proj

Figure 2. Tax Map of Site. . .
Shelby County, Tennessee. ; g EnviroScience

Smokestack Mitigation Bank Site. e Excellence In Any Environment

Date: 5/14/2019

Basemap courtesy of Esri.




MMW@?’QJ

. Parcelgin] ;
Reio0 1411000307 Wl Hayes &
(@laudialBensont
Racell
AD141 00027

Wayne G MeGovweam I & T e
o M ¥ Chexillotis M MIeCraw
WaynelGIMcGowaniINIi& | Paied] [[D

(CHATOtEOIVIEN y ILD141 00500 T
RarcelfID) ? JEREET o IVHlns [Eloyes &

Lo10l00271" Clandtis Bensom
Paied] 1D ] ! &
POIEIR00027) o R Shllby Coutly
f - T Sedle 11103
JRARCCINID)
AD141 00029
B

Jodl ILogeam
[Pareel [ID
A4 00123

[Payred] JID
A4 00126

rlison (iiin ompany Inc.
Parciel ID
L0]140 00267

: -....:PeaLPomt LI‘@
iy JParcel 10D)

§od L01'41 002698 - T e
1 i*.} j m{ - ' ot P B ) GIVIDELSES
- : ' il I ok W Nlorris
[Rarcelpi)

JAOILIIR00032ER

e

IRavcel

Ao41 0074 James T Daems %

I dwanrdifbacus)
[Paedl [TD
AO1A10 0276}

--* T "\ 4
enny; C"‘lllcott
;HM D

L0141 0027% '

HPa'rc'ehID ] . ' ] i
IL0141 001124 i - - y

-

phis\Wetland Delineation\GIS\Map3_LandOwnership.mxd

o

jects\R\RES\430R\11596_Mem

J

Path: P:\10_Proj

Figure 3. Land Ownership

600 Feet

Map of Site. _ EnviroScience

Shelby County, Tennessee. Excellence In Any Environment
Smokestack Mitigation Bank Site.

200 Meters

Date: 5/14/2019

Basemap courtesy of Esri.




\W2]
W3l 07042facH
0'073]ac}

Figure 5.01. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.

Tennessee Department of Environmental Conservation
Hydrologic Determination

D Bolton Property - Wetland (PEM) Stream (Ephemeral) Wet Weather Conveyance
@® Sample Plot - Wetland (PFO) Stream (Intermittent)
Ml Culvert Wetland (PSS) Stream (Perennial)
I:I Stream (Perennial) = Ditch

Waters of the United States

[ EnviroScience
—-—

Excellence In Any Environment

500 Feet

120 Meters
I N N S I N — N—

Date: 6/17/2019

Basemap courtesy of Esri.




WA
07038facH

\W5]
(0701 6fac$

B

Figure 5.02. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.

Tennessee Department of Environmental Conservation
Hydrologic Determination

D Bolton Property - Wetland (PEM) Stream (Ephemeral) Wet Weather Conveyance
@® Sample Plot - Wetland (PFO) Stream (Intermittent)
Ml Culvert Wetland (PSS) Stream (Perennial)
I:I Stream (Perennial) = Ditch

Waters of the United States

[ EnviroScience
—-—

Excellence In Any Environment

500 Feet 120 Meters
I N N S I N — N—

Date: 6/17/2019

Basemap courtesy of Esri.




WHZ
0¥466]ach

WAK)
01048fach

Figure 5.03. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.

Tennessee Department of Environmental Conservation
Hydrologic Determination

D Bolton Property - Wetland (PEM) Stream (Ephemeral) Wet Weather Conveyance
® Sample Plot I \stiand (PFO) Stream (Intermittent)
Ml Culvert Wetland (PSS) Stream (Perennial)
|:| Stream (Perennial) = Ditch

Waters of the United States

[ EnviroScience
—-—

Excellence In Any Environment

500 Feet 120 Meters
I N N S I N — N—

Date: 6/17/2019

Basemap courtesy of Esri.




WHS
0'209JacH

WAG
0!8 06Jach
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Figure 5.06. Site Map of Wetlands and Other Water Resources.
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Figure 5.07. Site Map of Wetlands and Other Water Resources.
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Figure 5.08. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.
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Figure 5.09. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.
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Figure 5.10. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.

Tennessee Department of Environmental Conservation
Hydrologic Determination

D Bolton Property - Wetland (PEM) Stream (Ephemeral) Wet Weather Conveyance
@® Sample Plot - Wetland (PFO) Stream (Intermittent)
Ml Culvert Wetland (PSS) Stream (Perennial)
I:I Stream (Perennial) = Ditch

Waters of the United States

[ EnviroScience
—-—

Excellence In Any Environment

125 250 500 Feet

120 Meters
I N N S I N — N—

Date: 6/17/2019

Basemap courtesy of Esri.




w
CleariCreckes
384 9facH
48119 61115
== n
‘FCS'X TransP ortati®

Figure 5.11. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.
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Figure 6. 2,000 Feet . .
FEMA Map of Site in Shelby County, Tennessee. EnviroScience
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Date: 5/14/2019

Basemap courtesy of Esri. Flood data courtesy of FEMA.




Loosahatchie (08010209)
Sub Watersheds
Upper Loosahatchie River
Beaver Creek
Big Creek
- Lower Loosahatchie River
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Land Cover / Land Use
Classifications

- Open Water

|:| Developed, Open Space
- Developed, Low Intensity
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- Barren Land

- Deciduous Forest

- Evergreen Forest

|:| Mixed Forest

[ shrubr scrub

|:| Grassland/ Herbaceous
|:| Pasture/ Hay

- Cultivated Crops

|:| Woody Wetlands

- Emergent Herbaceous Wetlands
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Figure 8. Land Cover / Land Use
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Shelby County, Tennessee. e Excellence In Any Environment
Smokestack Mitigation Bank Site.

Date: 5/14/2019

Basemap courtesy of Esri. Land Cover data courtesy of TNGIS.




Appendix A. Catchment Assessment Form

Raters): Niehaus, Brown
Date:  7/09/18

Bolton: Stream 1
Reach 2

Purpose: This form is used to determine the project's restoration potential.

Overall Watershed Conditon Poor
CATCHMENT ASSESSMENT
- Description of Catchment Condition Rating
Categories =
Poor Fair Good (P/FIG)
Potential for concentrated flow/impairments to Some potential for concentrated flow/impairments : .
1 e : ) 3 > E : No potential for concentrated flow/impairments
oncentrated Flow (Hydrology) reach restoration site and no treatments are in  |to reach restoration site, however, measures are in X
from adjacent land use Poor
place place to protect resources
2 |Impervious cover (Hydrology) Greater than 15% Between 7% and 15% Less than 7% Fair
. i i i Rural communities/slow growth or primarily .
3 |Land Use Change (Hydrology) Rapidly urbanizing/urban Single family homes/suburban forested Falr
. ’ . No roads in or adjacent to project reach. No more < . .
" Roads located in or adjacent to project reach 3 i No roads in or adjacent to project reach. No
4 || PistanceloRoads; Hydrology) and/or major roads proposed in 10 year DOT plans thamonemalor roadp;?;%;;osed In19vearDOT, proposed roads in 10 year DOT plans. GOOd
Wa.tershed {-iydrology (eg oW Flashy flow regime as a result of land use, rainfall | Moderate flashy flow regime as a result of land Not Flashy flow regime as a result of land use, H
5 |regime, basin characteristics) : : " : A Fa"’
(Hydrology) patterns, geology, and soils. use, rainfall patterns, geology, and soils. rainfall patterns, geology, and soils.
Percent Forested (Watershed) i s
6 (Hydrology) <=20% >20% and <70% >=70% Poor
T q <50% of contributing stream length has > 25 ft 50-80% of contributing stream length has > 25 ft >80% of contributing stream length has > 25 ft
#: || Riparian;vegelationi(Geomorpholooy) corridor width corridor width corridor width Poor
. High sediment supply from upstream bank erosion | Moderate sediment supply from upstream bank | Low sediment supply. Upstream bank erosion and
8 || Bedimert Supply/(Seomorphiology) and surface runoff erosion and surface runoff surface runoff is minimal Poor
9 :-i;ce?es?r::,:rTﬁgﬁ:;?am ora:303(d On, upstream, or downstream of 303(d) and no On, upstream, or downstream of 303(d) and Not on 303(d) list POOI‘
3 . TMDLANS Mgmt plan to address deficiencies TMDLANS Mgmt plan addressing deficiencies
(Physicochemical)
Livestock access to stream and/or intensive There is little to no agricultural land uses or the
10 Agricultural Land Use Livestock access to stream and/or intensive cropland upstream of project reach. A sufficient livestock or cropland is far enough away from POOI‘
(Physicochemical) cropland immediately upstream of project reach. reach of stream is between Ag. land use and project reach to cause no impact to water quality or
project reach. biology.
. Many NPDES permits within watershed or some | A few NPDES permits within watershed and none | No NPDES permits within watershed and none
11 |[NPDES Permits it = H SE i 9 Ci 2 .
within one mile of project reach within one mile of project reach within one mile of project reach
No impoundment within 1 mile upstream or
Impoundment(s) located within 1 mile upstream or |downstream of project area OR impoundment does| No impoundment upstream or downstream of GOOd
13 |Watershed impoundments (Biology) | downstream of project area and/or has a negative | not adversely affect project area but a blockage | project area OR impoundment provides beneficial
effect on project area and fish passage could exist outside of 1 mile and impact and fish | effect on project area and allows for fish passage
passage
Channel inmediately upstream or downstream of Channelmmediatelypsiream:or downstreamof Channel immediately upstream or downstream of
14 |Organism Recruitment (Biology) : R Y up 5 project reach has native bed and bank material, : Y @ P : Fair
project reach is concrete, piped, or hardened. but is impaired project reach has native bed and bank material.
Percent of Catchment being Enhanced |Less than 40% of the total catchment area is within| 40 to 60% of the total catchment area is within the | Greater than 60% of the total catchment area is
15 : ! R 2 P
or Restored the project reach. project reach. within the project reach. oor
16 |Other
Version 1.0 Catchment Assessment Form 1 of 1 12-8-2015



Appendix B. Existing and Proposed Reach-Level Stream Function-Based Rapid Assessment Field Data Form
Page 1 of 4

EXISTING and PROPOSED REACH LEVEL STREAM FUNCTION-BASED RAPID ASSESSMENT FIELD DATA
FORM

Reach ID: I BOLTONS1R2 I

\Watershed: Loosahatchie Rater(s): Niehaus
Stream: Unnamed Tributary Date: 7/9/18

Reach Length: 300 ft. Latitude: 35.2852
Photo(s): 6-12 Longitude: -89.7169

Function-based Rapid Reach Level Stream Assessment

Floodplain Connectivity (Vertical Stability)

valleys or Rosgen B Streams)

Assessment Measurement Edogon
Parameter Method Functioning Functioning-at-Risk Not Functioning
Stream Function Pyramid Level 1 Hydrology
No potential for concentrated | Some potential for concentrated flow/impairments to reach POtef‘t'al for concentrated
: : : ] flow/impairments to reach
1. Concentrated Flow flow/impairments from restoration site, however, measures are in place to protect ? J
: restoration site and no
adjacent land use resources :
treatments are in place
Existing Condition X
Proposed Condition
Non-flashy flow regime as a Flashy flow regime as a
> Flashi result olf ralnfaILpatFlerns, Semi-flashy flow regime as a result of rainfall patterns, result t:framfal(ljpat.tlems,
= <IANINGSS __“geciogy; andsolls, geology, and soils, impervious cover 7 -15% . 198000y, ANC:SOI'S,
o impervious cover less than impervious cover greater
g 6% than 15%
(14 Existing Condition
Proposed Condition X
If existing runoffis FAR or
NF, provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason
Stream Function Pyramid Level 2 Hydraulics
3. Bank Height Ratio
@BHR) 1.0-1.2 1.21-1.50 >1.50
Existing Condition X
Proposed Condition
4a. Entrenchment
{Meandering streams in alluvial *
valleys or Rosgen C, E, DA >2.2 225120 <2.0
Streams)
Existing Condition X
Proposed Condition
4b. Entrenchment (Non
meandering streams in colluvial =or>14 13-12 <1.2

Existing Condition

Proposed Condition

5. Floodplain Drainage

no concentrated flow;
runoff is primarily sheet flow;
hillslopes < 10%; hillslopes
>200 ft from stream; ponding
or wetland areas and litter or
debris jams are well
represented

runoff is equally sheet and concentrated flow (minor gully
and rill erosion occurring); hillslopes 10 - 40%; hillslopes 50
- 200 ft from stream; ponding or wetland areas and litter or
debris jams are minimally represented

hillslopes <50 ft from stream;

concentrated flows present
(extensive gully and rill
erosion); hillslopes >40%;

ponding or wetland areas
and litter or debris jams are
not well represented or
absent

Existing Condition

X

Proposed Condition

6. Vertical Stability Extent

Stable: <5% of bottom
affected by localized vertical
channel down-cutting

Localized Instability: 5-50% of bottom affected by localized
vertical stream channel down-cutting or scouring

Widespread Instability: 50%
of bottom affected by
widespread vertical down-
cutting; head cuts present

Existing Condition

Proposed Condition

Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

1of 4

May 2016




Appendix B. Existing and Proposed Reach-Level Stream Function-Based Rapid Assessment Field Data Form

Page 2 of 4

|ReachID: BOLTONS1R2 I

Function-based Rapid Reach Level Stream Assessment
Cat
Assessment Measurement Ategory
Parameter Method Functioning Functioning-at-Risk Not Functioning
Stream Function Pyramid Level 3 Geomorphology
7. Buffer Width (ft) from top 50 30- 49 ft <30 &
of bank
Left Bank Existing X
Left Bank Proposed
Right Bank Existing X
Right Bank Proposed
8. Riparian Vegetation ; ; s P T :
; Good vegetation community | Human activities impacted zone minimally (sub-optimal, ; ool
ione (EES REPTidbit diversity and density; human | score 6-8); width of riparian zone 20-40 feet (6-12 meters); L':ﬂf, oF zo "tpa:an
ssessment) activities do notimpact human activities have impacted zone a great deal vet_qe.t‘a lomeue o ungazn
zone(optimal score 9-10) (marginal, score 3-5) activities (poor score 0-2)
Left Bank Existing X
Left Bank Proposed
Right Bank Existing X
Right Bank Proposed
9. Vegetative Protection| More than 90% ofthe bank
c o,
° covered by undisturbed 70-90% of the bank covered by undisturbed vegetation. Less thag go “ zf tre:agk
= vegetation. All 4 classes One class may not be well represented. Disruption evident CONSIo0. Ry NdISIDe
- & . .| vegetation or more than 2
[} (mature trees, understory | but not effecting full plant growth. (sub-optimal score 6-8); | t well
g trees, shrubs, groundcover) 50-70% of the bank covered by undisturbed vegetation. casses Trz na West
2 are represented and allowed | Two classes of vegetation may not be well represented. ISpresentec.ormo
c : ;i vegetation has been
8 to grow naturally. (optimal {marginal, score 3-5) sionped fboorscom i)
= score 3-10) PREcR
a2 Left Bank Existing X
£ Left Bank Proposed
Right Bank Existing X
Right Bank Proposed
10.Riparian Zone Invasive : - o -
Species Invasivespecies;not present Invasive species well represented and alter the community Majorlty. of vegetatlon L
or sparse invasive
Left Bank Existing X
Left Bank Proposed
Right Bank Existing X
Right Bank Proposed
Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason
Stream Function Pyramid Level 3 Geomorphology
11. Dominant BEHI/NBS LA/L, LA, LM, LH, L/VH, M/L, M/M, M/H, L/Ex, H/L, MA/H, M/Ex, H/L| Hﬁn, VHAL, HM, H/Ex, VHH, Ex/M,
Rating MA/L ExA/L ExH, ExVH, VH/VH, EX/Ex
Existing Condition X
(Right bank)
Proposed Condition
(Right Bank)
Existing Condition X
iy (Left bank)
a Proposed Condition
= {Left Bank)
» - - - -
- Dominate bank erosion rate : ; . Dominate bank erosion rate
[l ¢ ; ; Dominate bank erosion rate is moderate e
by 12. Dominant Bank Erosion is low 10-25% is high
= 10% >25%
= Existing Condition X
Proposed Condition
Provide description of] . . . . . .
cause(s) and stabilit’; rend| High bank height to bankfull height ratio, low root density, low surface protection
and if F can not be
potentially achieved,
provide reason




Appendix B. Existing and Proposed Reach-Level Stream Function-Based Rapid Assessment Field Data Form
Page 3 of 4

Function-based Rapid Reach Level Stream Assessment

—
Assessment Measurement Category
Parameter Method Functioning Functioning-at-Risk Not Functioning
13: Sh.elter for Fish and Greater than 70% of
Macroinvertebrates (EPA stibstrate favorable for
1999) : e
epifaunal colonization and
ﬁs}: cover(;j Im'X of szags,t 20-70% mix of stable habitat; suited for full colonization Less than 20% mix of stable
bsukmerglljnl 0gs, “T erzlgl potential; adequate habitat for maintenance of populations;|  habitat; lack of habitat
anks, rubble, gravel, cobble |, ocence of additional substrate in the form of new fall, but availability less than
and large rocks, or other SR ; : 5 S
: not yet prepared for colonization (may rate at high end of |desirables obvious; substrate
stable habitat and at stage to ;
s scale) unstable or lacking
allow full colonization
potential (i.e., logs/snags that
are not new fall and not
transient)
Existing Condition X

Proposed Condition

LWDI of project reach does

14. Large Woody Debris| LWDI of project reach equals| LWDI of project reach does not equal reference reach, but | not equal LWDI of reference
Index (LWDI)| LWDI of reference reach is trending towards reference reach and is not trending

towards reference

Exisiting Condition
Proposed Condition

Streams in Alluvial Valleys (C, E)

15. Percent Riffle <3%

=60 - <70 70-800r40- 60 > 80 or <40
slope
Existing Condition X
Proposed Condition
16a. Pool-to-Pool Spacing : X
Ratio (Watersheds < 10 m?) Pa0==20 L =2fer>t0
Existing Condition X
Proposed Condition
16b. Pool-to-Pool Spacing 550 -<7.0 35-500r7.0-80 <3.5 or >8.0

Ratio (Watersheds = 10 m?)

Existing Condition
Proposed Condition
17a. Pool Max Depth
Ratio/Depth Variability >1.5 12-15 <1.2
{Gravel Bed Streams)
Existing Condition
Proposed Condition

17b. Pool Max Depth

Bedfomm Diversity

Ratio/Depth Variability >1.2 11-1.2 <11
{Sand Bed Streams)
Existing Condition X

Proposed Condition

Moderate Gradient Streams in Colluvial Valleys

18. Pool-to-Pool Spacing 40-60
Ratio (3-5% Slope) b4 ’ ’ 5l
Existing Condition
Proposed Condition
19. Pool Max Depth
Ratio/Depth Variability
Existing Condition
Proposed Condition

>15 12-15 <1.2

e P‘:Bﬁ;";g::]e L >50 - <60 50-40 or 60- 70 > 70 or <40

Existing Condition
Proposed Condition

20b. Percent Riffle »10%
slope

>75-80 70-75 <70

Existing Condition
Proposed Condition
Provide description of|
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

3of4 May 2016




Appendix B. Existing and Proposed Reach-Level Stream Function-Based Rapid Assessment Field Data Form

Page 4 of 4

|Reach ID: | BOLTON S1R2 I

Function-based Rapid Reach Level Stream Assessment

Assessment
Parameter

Measurement
Method

Eategory

Functioning

Functioning-at-Risk

Not Functioning

Water Quality and Nutrients
{Do not complete if stream is ephemeral)

Stream Function Pyramid Level 4 Physicochemical

21. Water Appearance and
Nutrient Enrichment
(USDA 1999)

Very clear, or clear but tea-
colored; objects visible at
depth 3 to 6 ft (less if slightly
colored); no oil sheen on
surface; no noticeable film on
submerged objects or rocks.
Clear water along entire
reach; diverse aquatic plant
community includes low
quantities of many species of
macrophytes; little algal
growth present

Frequent cloudiness especially after storm events; objects
visible to depth 0.5 to 3.0 ft; may have slight green color; no
oil sheen on water surface. Fairly clear or slightly greenish
water along entire reach; moderate algal growth on stream
substrate

Very turbid or muddy
appearance most of the time;
objects visible at depth< 0.5
ft; slow moving water maybe
bright green; other obvious
water pollutants; floating
algal mats, surface scum,
sheen or heavy coat of foam
on surface; or strong odor of
chemicals, oil, sewage, or
other pollutants. Pea-green,
gray, or brown water along
entire reach; dense stands of
macrophytes clogging
stream; severe algal blooms
creating thick algal mats in
stream

Existing Condition

X

Proposed Condition

22. Detritus {Petersen, 1992)

Mainly consisting of leaves
and wood without sediment
covering it

Leaves and wood scarce; fine organic debris without
sediment

Fine organic sediment - black
in color and foul odor
(anaerobic) or detritus absent

Existing Condition

X

Proposed Condition

Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

Biology
{Do not complete if stream is ephemeral)

Stream Function Pyramid Level 5 Biology

23. Macroinvertebrate
Index Semi Quantitative
Single Habitat (SQSH)
Macroinvertebrate Sample
(as defined in 2011 TN
State QSSOP for
macroinvertebrate surveys)

SQSH Score:
>34
{Ecoregion 73A; >24)

SQSH Score:
30-34
(Ecoregion 73A; 20-24)

SQSH Score:
<30
{Ecoregion 73A; <20)

Existing Condition

Proposed Condition

24. Macroinvertebrate
Tolerance from NCBI
Metric Score (as defined in
the 2011 TN State QSSOP

Abundant intolerant species

Limited intolerant species

Only tolerant species

for macroinvertebrate 6 4 <4
surveys)
Existing Condition X
Proposed Condition
25. Fish Presence Abundant Rare Not present
Existing Condition X

Proposed Condition

Provide description of
cause (s) and stability trend
and if F can not be
potentially achieved,
provide reason




Appendix C. Hydraulic and Geomorphic Assessment Data Form
Page 1 of 7

Hydraulic and Geomorphic Assessment Data Form

Form created by Stream Mechanics and modified by Corps on 5/17/2016
I. Bankfull Verification

A. Regional Curve

B. Drainage Area 0.43  sqg. miles Area Calculations
C. Difference between bankfull stage
and water surface 1.48 feet
D. Bankfull Width (Measured) 9.76 feet
E. Bankfull Area (Measured) 12.0 sq. feet
F. Bankfull Mean Depth (Area/Width) 1.23 feet
G. Bankfull Width (Regional Curve) feet
H. Bankfull Area (Regional Curve) sq. feet
I.  Bankfull Mean Depth (Regional Curve) feet

I1. Stream Classification

A. Bankfull W/D, calculate as
Bankfull Width

Bankfull Mean Depth 7.93 ft/ft-
B. Bankfull Max Riffle Depth (Dmax) 2.11 feet
Floodprone Area Width 14 feet

D. Entrenchment Ratio, calculate as
Floodprone Area Width

Bankfull Width 1.43 ft/ft.
E. Slope Estimate 0.0016 ft/ft.
F. Channel Material Estimate

G. Rosgen Stream Type G5c

I11. Floodplain Connectivity
A. Bank Height/Riffle Data

R1 R2 R3 R4

Low Bank Height
10.53 10.21

(LBH)

Dmax 2.11 1.95
Bank Height Ratio

(LBH/Dmax) 4.99 5.24

Riffle Length 11 10




Appendix C. Hydraulic and Geomorphic Assessment Data Form

Page 2 of 7

B. Weighted Bank Height Ration, calculate

as X(Bank Height Ratio; x Riffle Length;)
XRif fle Length

C. Entrenchment Ratio from Riffle

IV. Bedform Diversity
A. Pool Data

3.26

ft/ft.

1.43

ft/ft.

P1

P>

P3

Pa

Ps

Station

Pool to Pool Spacing

100

144

Pool Spacing Ratio,
Pool Spacing

Bankfull Width

10.25

14.75

Pool Depth (max
depth at bankfull)

2.86

3.07

Pool Depth Ratio,
Pool Depth

Bankfull Mean Depth

2.33

2.5

B. Average Pool Spacing Ratio
C. Average Pool Depth Ratio

V. Large Woody Debris*

A. Number of Pieces per 100m

B. Large Woody Debris Index

4 Davis, Jeffrey C., G. Wayne Minshall, Christopher T. Robhinson, Peter Landres. Monitoring Wilderness Stream
Ecosystems. USDA Forest Service General Technical Report RMRS-GTR-70 (January 2001).

http://www.fs.fed.us/rm/pubs/rmrs_gtr070.pdf

25

ft/ft.

241

ft/ft.




Appendix C. Hydraulic and Geomorphic Assessment Data Form
Page 3 0of 7

V1. Lateral Stability

A. Bank Data Both banks fairly uniform in BEHI / NBS throughout reach
BEHI/NBS® Score Bank Length
High / Mod 600 ft.
B. Total Eroding Bank Length 600 ft.
C. Total Bank Length 600 ft.
D. Dominant BEHI/NBS Score High / Moderate
E. Percent of Bank Erosion, calculate as

Total Eroding Bank Length
Total Bank Length 100 %

V1. Riparian Vegetation

A. Riparian Vegetation Data Measure from Aerial
Left Right
Riparian/Buffer Width 20' 80
RBP Score 10 4

VII. Channel Evolution
A. Rosgen Channel Type Succession 5

B. Simon Channel Evolution Model (Stage)  Stage 3 degradation
C. Provide a brief narrative describing the channel evolution trend.

Channel has been modified to condition where floodplain is not accessible, resembling

a low-gradient gully.

5 Rosgen, D. 2014. River Stability Field Guide (Second Edition). Wildland Hydrology, Fort Collins, CO.



Appendix C. Hydraulic and Geomorphic Assessment Data Form

Page 4 of 7

Rosgen Channel Type Succession Scenarios

1. —

E—C—>G.——FF——>C>= El
2| T~ o/ |
. C D Cc
3. c D Ge c

Eb G B
n w
C—G F D C
] W
C G F C
10.
E—A—G F (o] &
o M
C F C F C

12.

S A A C
INCISED and AGGRADING to a FILL TERRACE




Appendix C. Hydraulic and Geomorphic Assessment Data Form

Page 5 of 7
Simon Channel Evolution Model
Stage IV. Degradation and
Stage 1. Sinuous, Premodified  Stage IL. Constructed Stage I1L. Degradation Widening
h<h, h<h, h<h, h>h,
” . ﬂo:d lain lerrfce * *
— : M\ § h
S ‘ ~
slumped material
S Stage VI i ilibri
h,. = critical bank height :?hg: V- Aggradation and Widening h<hg;:e Qussi Equ um
) = direction of bank or E

bed movement

Stages I, 11

precursor _/*

knickpoint Stage VI

knicl?dagt
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Appendix C. Hydraulic and Geomorphic Assessment Data Form

Page 6 of 7

Large Woody Debris Field Form

Name:

Stream Name: Stream 2 Reach 2

Stream Type:

Reach ID: Avg. Slope:
Reach Length: 100 m Bed material:
Bankfull Width:
Reach Descriptions:

Score
Pieces 1 2 3 4 5 Total
Length/Bankfull Width
Diameter 4" S" 4" 4" 5-6" 6"
Location above stream instream instream 1/3in 1/3 out | above stream above stream
Type
Structure
Stability Secured
Orientation ~45°to L 90°to L 90°to L 135°to 1 135°to L 1L
Total

Debris Dams

Length

Height

Structure

Location

Stability

Total

Notes:




Appendix C. Hydraulic and Geomorphic Assessment Data Form
Page 7 of 7

LWD Key
Score
Pieces 1 2 3 4 5
Length/Bankfull Width 0.2t0 0.4 0.4t0 0.6 0.6t0 0.8 0.8t0 1.0 > 1.0
Diameter (Cm) 10to 20 20to 30 30to 40 40 to 50 >50
Location Zone 4 Zone 3 Zone 2 Zone 1
Type Bridge Ramp Submersed Buried
Structure Plain Intermediate Sticky
Stability Moveable Intermediate Secured
Orientation(degrees) 0to 20 20to 40 40 to 60 60 to 80 80 to 90
Debris Dams .
Length (% of bankfull width) 0to 20 20to 40 40 to 60 60 to 80 80 to 100
Height (% of bankfull depth) 0to 20 20to 40 40 to 60 60 to 80 80 to 100
Structure Coarse Intermediate Fine
Location Partially high flow |[In high flow | Partially low flow |[Mid low flow | In low flow
Stability Moveable Intermediate Secured
Diameter Conversion

10 cm 0.33 feet

20 cm 0.66 feet

30cm 0.98 feet

40 cm 1.3 feet

50 cm 1.6 feet




Appendix D. Rapid Bioassessment Protocol - Habitat Assessment Field Sheet

Page 1 of 4

QSSOP for Macroinvertebrate Stream Surveys
Revision 5 Page 4 of 17
Effective Date: July 1, 2011

HABITAT ASSESSMENT FIELD SHEET- MODERATE TO HIGH GRADIENT STREAMS (FRONT)
(See Protocol E for detailed descriptions and rank information)

1. Epifaunal
Substrate/
Available Cover

has natural stable habitat
suitable for colonization
by fish and/or
macroinvertebrates. Four
or more productive
habitats are present.

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

STATION ID: HABITAT ASSESSED BY:
STREAM NAME: DATE: TIME:
STATION LOCATION: ECOREGION: QC: Consensus Duplicate
WBID/HUC: GROUP: ASSOCIATED LOG #:

Optimal Suboptimal Marginal Poor

Over 70% of stream reach | Natural stable habitat Natural stable habitat Less than 20% stable

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

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

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

Comments

2.Embeddedness
of Riffles

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

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

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

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

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8§ 7 6

Comments

3. Velocity/
Depth Regime

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

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

Only 2 of the 4 habitat

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

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

SCORE

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1

4, Sediment

Sediment deposition
affects less than 5% of

Sediment deposition
affects 5-30% of stream

Comments

Sediment deposition
affects 30-50% of

Heavy deposits of fine
material, increased bar

5. Channel Flow

Water reaches base of
both lower banks and

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

Deposition stream bottom in quiet bottom. Slight stream bottom. development; more than
areas. 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 17 16 1S 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Comments

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

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 due to
Minimal productive lack of water.
habitat is exposed.

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Comments
*




Appendix D. Rapid Bioassessment Protocol - Habitat Assessment Field Sheet
Page 2 of 4

Division of Water Pollution Control

QSSOP for Macroinvertebrate Stream Surveys

Revision 5:

Page 5 of 17

Effective Date: Julv 1. 2011
HABITAT ASSESSMENT FIELD SHEET- MODERATE TO HIGH GRADIENT STREAMS (BACK)

Station ID Date Initials
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. If larger that has not stabilized.) | Instream habitat greatly
meander pattern. NO reach, channelization is Atrtificial 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 patterns.

SCORE 20 19 18 17 16 IS 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Comments

7. Frequency of
re-oxygenation
zones. Use
frequency of riffle or

bends for category.
Rank by quality.

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

Occurrence of re-
oxygenation zones
infrequent; distance
between areas divided by
average stream width is 7
- 15.

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

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

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1

Comments

8. Bank Stability

Banks stable; evidence of
erosion or bank failure

Moderately stable;
infrequent, small areas of

Moderately unstable;
30-60 % of bank in

Unstable; many eroded
area; raw areas frequent

9. Vegetative

Protective

(score each bank)
includes vegetation
from top of bank to base
of bank. Determine left

More than 90% of the
bank covered by
undisturbed vegetation.
All 4 classes (mature trees,
-understory trees, shrubs,
groundcover) are

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

SC:““- e?‘chlbg“k) i absent or minimal; little erosion mostly healed reach has areas of along straight sections and
S‘.s::; If:ii:g HE potential for future over. 5-30% of bank in erosion; high erosion bends; obvious bank
downstream. problems <5% of bank reach has areas of potential during floods, | sloughing; 60-100% of
affected. erosion. Ifapproaching | If approaching 60% bank has erosional scars.
30% score marginal if score poor if banks
banks steep. steep.
SCORE (LB) Left Bank 10 9 8 7 6 5 4 3 2 1 0
SCORE (RB) Right Bank 10 9 8 7 6 S 4 3 2 1 0
Comments

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

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

10. Riparian
Vegetative Zone
Width

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

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

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

or right side 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%). vegetation may dominate
plants are native. (> 50%)
SCORE (LB) Left Bank 10 9 8 7 6 5 4 3 2 1 0
SCORE (RB) Right Bank 10 9 8 7 6 S 4 3 2 1 0
Comments
Average width of riparian | Average width of Average width of Average width of riparian

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

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

SCORE___(LB) LefiBank 109 8 7 6 5 4 3 2 1 0
SCORE___(RB) RightBank 10 9 8 7 6 5 4 3 2 1 0
Comments

Total Score Comparison to Ecoregion Guidelines (circle): ABOVE or BELOW

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

Describe



Appendix D. Rapid Bioassessment Protocol - Habitat Assessment Field Sheet

Page 3of4 Division of Water Pollution Control
QSSOP for Macroinvertebrate Stream Surveys
Reyvision 5: Page 6 of 17
Effective Date: July 1, 2011

HABITAT ASSESSMENT FIELD SHEET- LOW GRADIENT STREAMS (FRONT)
(See Protocol E for detailed descriptions and rank information)

STATION ID: Bolton S1R2 HABITAT ASSESSED BY: Brown
STREAM NAME: Stream 1 Reach 2 DATE: 7/9/18 TIME: 1500
STATION LOCATION: ECOREGION: 74 QC: Consensus Duplicate
WBID/HUC: GROUP: ASSOCIATED LOG #:

Optimal Suboptimal Marginal Poor

Over 50% of reach has Natural stable habitat Natural stable habitat Less than 10% stable
1. Epifaunal natural, stable habitat for | covers 30-50% of 10-30% of stream habitat; lack of habitat is
Substrate/ colonization by stream reach or less reach. Availability less | obvious; substrate
Available Cover macroinvertebrates and/or | than three habitats are than desirable, substrate | unstable or lacking.

fish. Three or more present. frequently disturbed or

productive habitats are removed. Habitat

present. diversity is reduced. o~
SCORE 20 19 18 1716 15 14 13 12 11 0 9 8 7 615 4 (3) 2 1
Comments et

Good mixture of substrate | Mixture of soft sand, All mud, clay, soft sand | Hard-pan clay,
2. Channel materials, with gravel and | mud or clay; or or fissured bedrock conglomerate or
Substrate firm sand prevalent; root substrate is fissured bottom, little or no root | predominantly flat
Characterization | mats and submerged bedrock, some root mat, no submerged bedrock; no root mat or

vegetation common. mats and submerged vegetation present. submerged vegetation.

vegetation present. P

SCORE 20 19 18 17 16 15 14 13 12 .11 10 9 (\8’)7 6 5 4 3 2 1
Comments Hardpan small gravel present in some areas

Even mix of large- Majority of pools are Shallow pools much Majority of pools small-
3. Pool shallow, large-deep, large-deep very few more prevalent than shallow or pools absent.
Variability small-shallow, small-deep | shallow. deep pools.

pools present.

V-

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8§ 7 6 5L4 3 2 1
Comments ~

Sediment deposition Some new increase in Moderate deposition of | Heavy deposits of fine
4. Sediment affects less than 20% of bar formation, mostly fine material on old and | material, increased bar
Deposition stream bottom in quiet from gravel, sand or new bars, 50-80% of development; more than

areas. New deposition on | fine sediment; 20-50% | bottom affected; 80% of the bottom

islands and point bars is of bottom affected. sediment deposits at changing frequently;

absent or minimal. Slight deposition in obstructions, pools almost absent due to

pools. constrictions and bends; | substantial sediment
moderate deposition of | deposition.
pools. —
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 LS) 4 3 2 1
Comments ,
5. Channel Flow | Water reaches base of Water covers > 75% of | Water covers 25-75% Very little water in
Status. If water both lower banks streambed and/or < of streambed and/or channel and mostly
backed up by obstructions | throughout reach. 25% of productive stable habitat is mostly | present as standing pools.
( beaver dam, log jams, Streambed is covered. habitat is exposed. exposed. Little or no productive
bedrock during low flow) |\ finimal productive habitat due to lack of
move assessment reach g
above or below affected | Dabitat is exposed. water.
area or consider
postponing sampling until
accurate assessment of
stream can be achieved. P
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 (8)7 6 5 4 3 2 1
Comments ~
e —————————————————————————————————



Appendix D. Rapid Bioassessment Protocol - Habitat Assessment Field Sheet
Page 4 of 4

Division of Water Pollution Control
QSSOP for Macroinvertebrate Stream Survey
Revision 5 Page 7 of 17

HABITAT ASSESSMENT FIELD SHEET- LOW GRADIENT STREAMS (BACK) © cctive Date: fuly 1, 2011

Station ID Bolton S2R2 Date 7/9/18 Initials Brown
Optimal Suboptimal Marginal Poor
Channelization, Channelization, dredging | Channelization, Over 80% of reach

6. Channel dredging or 4-wheel or 4-wheel activity up to | dredging or 4-wheel channelized, dredged or

Alteration activity absent or 40%. Channel has activity 40-80% (or affected by 4-wheelers.
minimal; natural stabilized. If larger less that has not Instream habitat greatly
meander pattern. NO reach, channelization is stabilized.) Artificial | altered or removed.
artificial structures in historic and stable. structures in or out of | Artificial structures may
reach. Upstream or Artificial structures in or | reach may have slight | have greatly affected
downstream structures | out of reach do not affect | affect. flow pattern.
do not affect reach. natural flow patterns. Py

SCORE 20 19 18 17 16 |15 14 13 12 11 0 9 8 7 6 54 (\2,) 2 1

Comments

7: Cha.nnel . The bends in the The bends in the stream | The bends in the Channel straight;
Sinuosity (Entire stream increase the increase the stream stream increase the waterway has been
meander sequence stream length 3-4 times | length 2-3 times longer stream length 1 to 2 channelized for a long
not limited to longer than if it was in | than if it was in a straight | times longer than if it | distance.

sampling reach) a straight line. line. was in a straight line. PR

SCORE 20 19 18 17 16 [15 14 13 12 11 10 9 8 7 6 |5 4 (\/3) 2 1

Comments

Banks stable; evidence | Moderately stable; Moderately unstable; | Unstable; many eroded
8. Bank Stability of erosion or bank infrequent, small areas of | 30-60 % of bank in area; raw areas frequent
(score cach bank) failure absent or erosion o 5-30% of bank | reach has areas of along straight sections
Determine left or right side sowar e . . - . g .
by g tovmetieac, minimal; little potential | eroded. If apprqachlpg erosion; hlgh‘ erosion and bends; qbvnous

for future problems 30% score marginal if potential during bank sloughing; 60-

<5% of bank affected. | banks steep. floods, If approaching | 100% of bank has

60% score poor if erosional scars.
banks steep. Py

SCORE (LB) Left Bank 10 9 8 7 6 5 4 3 2 1 0
SCORE (RB) Right Bank 10 9 8 7 6 S 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 bank covered by
Protective undisturbed vegetation. | vegetation. One class undisturbed undisturbed vegetation
(score cach bank) includes | All 4 classes (mature may not be well vegetation. Two or more than 2 classes
::%Zf:;’?bf;:r tgi;‘::::: trees, understory trees, represented. Disruption | classes of vegetation are not well represented
left or right side by facing | SPrubs; groundcover) are | evident but not effecting | may not be well or most vegetation has
downstream represented and full plant growth. Non- | represented. Non- been cropped. Non-

allowed to grow natives are rare (<30%) | native vegetation may | native vegetation may

naturally. All plants be common (30-50%). | dominate (> 50%)

are native. Py
SCORE (LB) Left Bank 10 9 8 7 6 5 4 3 2 | 0
SCORE (RB) Right Bank 10 9 8 L 6 5 4 3 2 1 0
Comments

Average width of Average width of Average width of Average width of
10. Riparian riparian zone > 18 riparian zone 12-18 riparian zone 6-11 riparian zone <6 meters.
Vegetative Zone meters. Unpaved meters. Score high if meters. Score high if | Score high if areas less
Width footpaths may score 9 areas < 18 meters are areas less than 12 than 6 meters are small
(score each bank.) Zone if run-off potential is small or are minimally meters are small or are | or are minimally
begins at top of bank. negligible. disturbed. minimallydisturbed. disturbed.
SCORE___ (LB) LeftBank 1O 9 8 7 6 5 4) 3 2 1 0
SCORE___(RB) Right Bank Q’o) 9 3 7 6 5 T3 2 1 0

Comments

Total Score ___ 55 Comparison to Ecoregion Guidelines (circle): ABOVE or
If score below guidelines, result of (circle): Natural Conditions 0

Describe



Appendix A. Catchment Assessment Form

Rater(s): Joel Bingham
bate: 7/9/18

Bolton:

Purpose: This form is used to determine the project's restoration potential.

Stream 1
Reach 1

Overall Watershed Conditon Poor
CATCHMENT ASSESSMENT
- Description of Catchment Condition Rating
Categories =
Poor Fair Good (P/FIG)
Potential for concentrated flow/impairments to Some potential for concentrated flow/impairments Ko olartial forcancertralad flswampaitments
1 |Concentrated Flow (Hydrology) reach restoration site and no treatments are in  |to reach restoration site, however, measures are in P X p Poor
from adjacent land use
place place to protect resources
2 |Impervious cover (Hydrology) Greater than 15% Between 7% and 15% Less than 7% Poor
3 |Land Use Change (Hydrology) Rapidly urbanizing/urban Single family homes/suburban Rural communltlefsé:leos\:/egrowth or;prmarly Fal r
. ’ . No roads in or adjacent to project reach. No more < . .
" Roads located in or adjacent to project reach 3 i No roads in or adjacent to project reach. No
4 || PistanceloRoads; Hydrology) and/or major roads proposed in 10 year DOT plans thamonemalor roadp;?;%;;osed In19vearDOT, proposed roads in 10 year DOT plans. GOOd
Wa.tershed {-iydrology (eg oW Flashy flow regime as a result of land use, rainfall | Moderate flashy flow regime as a result of land Not Flashy flow regime as a result of land use, F 1
5 |regime, basin characteristics) : ; g : : alr
(Hydrology) patterns, geology, and soils. use, rainfall patterns, geology, and soils. rainfall patterns, geology, and soils.
Percent Forested (Watershed) i s H
6 (Hydrology) <=20% >20% and <70% >=70% Fa”’
7 |Riparian Vegetation (Geomorphology) <50% of contributing stream length has > 25 ft 50-80% of contributing stream length has > 25 ft >80% of contributing stream length has > 25 ft
P 9 P 9y corridor width corridor width corridor width POOI’
. High sediment supply from upstream bank erosion | Moderate sediment supply from upstream bank | Low sediment supply. Upstream bank erosion and
8 || Bedimert Supply/(Seomorphiology) and surface runoff erosion and surface runoff surface runoff is minimal Poor
9 :-i;ce?es?r::,:rTﬁgﬁ:;?am ora:303(d On, upstream, or downstream of 303(d) and no On, upstream, or downstream of 303(d) and Not on 303(d) list Poor
3 . TMDLANS Mgmt plan to address deficiencies TMDLANS Mgmt plan addressing deficiencies
(Physicochemical)
Livestock access to stream and/or intensive There is little to no agricultural land uses or the
10 Agricultural Land Use Livestock access to stream and/or intensive cropland upstream of project reach. A sufficient livestock or cropland is far enough away from P
(Physicochemical) cropland immediately upstream of project reach. reach of stream is between Ag. land use and project reach to cause no impact to water quality or oor
project reach. biology.
. Many NPDES permits within watershed or some | A few NPDES permits within watershed and none | No NPDES permits within watershed and none
11 |[NPDES Permits it = H SE i 9 Ci 2 .
within one mile of project reach within one mile of project reach within one mile of project reach
No impoundment within 1 mile upstream or
Impoundment(s) located within 1 mile upstream or |downstream of project area OR impoundment does| No impoundment upstream or downstream of GOOd
13 |Watershed impoundments (Biology) | downstream of project area and/or has a negative | not adversely affect project area but a blockage | project area OR impoundment provides beneficial
effect on project area and fish passage could exist outside of 1 mile and impact and fish | effect on project area and allows for fish passage
passage
Channel inmediately upstream or downstream of Channelmmediatelypsiream:or downstreamof Channel immediately upstream or downstream of H
14 |Organism Recruitment (Biology) : R Y up 5 project reach has native bed and bank material, : Y @ P : Fa|r
project reach is concrete, piped, or hardened. but is impaired project reach has native bed and bank material.
15 Percent of Catchment being Enhanced |Less than 40% of the total catchment area is within| 40 to 60% of the total catchment area is within the | Greater than 60% of the total catchment area is GOOd
or Restored the project reach. project reach. within the project reach.
16 |Other
Version 1.0 Catchment Assessment Form 1 of 1 12-8-2015



Appendix B. Existing and Proposed Reach-Level Stream Function-Based Rapid Assessment Field Data Form

Page 1 of 4

EXISTING and PROPOSED REACH LEVEL STREAM FUNCTION-BASED RAPID ASSESSMENT FIELD DATA

Reach ID: IBg gLTg gNélRl I

FORM
Watershed: Loosahatchie Rater(s): Niehaus
Stream: Stream 1 Reach 1 Date: 7/9/18
Reach Length: 582' Latitude: 35,2784
Photo(s): 1-5 Longitude: -89.7166

Function-based Rapid Reach Level Stream Assessment

Floodplain Connectivity (Vertical Stability)

ci
Assessment Measurement Catogony
Parameter Method Functioning Functioning-at-Risk Not Functioning
Stream Function Pyramid Level 1 Hydrology
No potential for concentrated | Some potential for concentrated flow/impairments to reach P°tef“'a' for concentrated
: £ : i flow/impairments to reach
1. Concentrated Flow flow/impairments from restoration site, however, measures are in place to protect 2 3
2 restoration site and no
adjacent land use resources :
treatments are in place
Existing Condition X
Proposed Condition
Non-flashy flow regime as a Flashy flow regime as a
2. Flashi result olf ralnfalljpat.tlerns, Semi-flashy flow regime as a result of rainfall patterns, result olfralnfalllpat.tlerns,
= SEIASMAESS _‘geology;and.solls, geology, and soils, impervious cover 7 -15% . 1ge0iody, ancisons,
© impervious cover less than impervious cover greater
g 6% than 15%
(14 Existing Condition X
Proposed Condition
If existing runoffis FAR or
NF, provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason
Stream Function Pyramid Level 2 Hydraulics
3. Bank Height Ratio
(BHR) 1.0-1.2 1.21-1.50 >1.50
Existing Condition X
Proposed Condition
4a. Entrenchment
(Meandering streams in alluvial -
valleys or Rosgen C, E, DA >22 2.2-20 <2.0
Streams)
Existing Condition X
Proposed Condition
4b. Entrenchment (Non
meandering streams in colluvial =or>14 13-12 <12
valleys or Rosgen B Streams)
Existing Condition X

Proposed Condition

5. Floodplain Drainage

no concentrated flow;
runoff is primarily sheet flow;
hillslopes < 10%; hillslopes
>200 ft from stream; ponding
or wetland areas and litter or
debris jams are well
represented

runoff is equally sheet and concentrated flow (minor gully
and rill erosion occurring); hillslopes 10 - 40%; hillslopes 50
- 200 ft from stream; ponding or wetland areas and litter or
debris jams are minimally represented

concentrated flows present
(extensive gully and rill
erosion); hillslopes »40%;
hillslopes <50 ft from stream;
ponding or wetland areas
and litter or debris jams are
not well represented or
absent

Existing Condition

X

Proposed Condition

6. Vertical Stability Extent

Stable: <5% of bottom
affected by localized vertical
channel down-cutting

Localized Instability: 5-50% of bottom affected by localized
vertical stream channel down-cutting or scouring

Widespread Instability: 50%
of bottom affected by
widespread vertical down-
cutting; head cuts present

Existing Condition

X

Proposed Condition

Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

1of 4

May 2016



Appendix B. Existing and Proposed Reach-Level Stream Function-Based Rapid Assessment Field Data Form

Page 2 of 4

|ReachID: Egl ngl §! B! I

Function-based Rapid Reach Level Stream Assessment
Cat
Assessment Measurement Ategory
Parameter Method Functioning Functioning-at-Risk Not Functioning
Stream Function Pyramid Level 3 Geomorphology
7. Buffer Width (ft) from top 50 30- 49 ft <30 &
of bank
Left Bank Existing X
Left Bank Proposed
Right Bank Existing X
Right Bank Proposed
8. Riparian Vegetation : ; o PR o :
; Good vegetation community | Human activities impacted zone minimally (sub-optimal, ; ool
ione (EES REPTidbit diversity and density; human | score 6-8); width of riparian zone 20-40 feet (6-12 meters); L':ﬂf, oF zo "tpa:an
ssessment) activities do notimpact human activities have impacted zone a great deal vet_qe.t‘a lomeue o ungazn
zone(optimal score 9-10) (marginal, score 3-5) activities (poor score 0-2)
Left Bank Existing X
Left Bank Proposed
Right Bank Existing X
Right Bank Proposed
9. Vegetative Protection| More than 90% ofthe bank
c o,
° covered by undisturbed 70-90% of the bank covered by undisturbed vegetation. Less thag go “ zf tre:agk
= vegetation. All 4 classes One class may not be well represented. Disruption evident CONSIo0. Ry NdISIDe
- & . .| vegetation or more than 2
(%) (mature trees, understory | but not effecting full plant growth. (sub-optimal score 6-8); | t well
g trees, shrubs, groundcover) 50-70% of the bank covered by undisturbed vegetation. casses Trz na West
= are represented and allowed | Two classes of vegetation may not be well represented. TERFESCIIBarng
c : ;i vegetation has been
8 to grow naturally. (optimal {marginal, score 3-5) sionped fboorscom i)
= score 9-10) PREC.AR
2 Left Bank Existing X
£ Left Bank Proposed
Right Bank Existing X
Right Bank Proposed
10.Riparian Zone Invasive : - o -
Species Invasivespecies;not present Invasive species well represented and alter the community Majorlty. of vegetatlon L
or sparse invasive
Left Bank Existing X
Left Bank Proposed
Right Bank Existing A
Right Bank Proposed
Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason
Stream Function Pyramid Level 3 Geomorphology
11. Dominant BEHI/NBS LNL@ LM, LH, LAVH, | ML, MMM, M/H, L/Ex, H/L, MAVH, M/Ex, H/L, HM, VHA/L, | HM, H/Ex, VHH, Ex/M,
Rating MA/L ExA/L ExH, ExVH, VH/VH, EX/Ex
Existing Condition
(Right bank) X ML
Proposed Condition
(Right Bank)
Existing Condition
iy (Left bank) X MIL
a Proposed Condition
= {Left Bank)
» - - - -
- Dominate bank erosion rate : ; . Dominate bank erosion rate
[l ¢ ; ; Dominate bank erosion rate is moderate e
by 12. Dominant Bank Erosion is low 10-25% is high
= 10% >25%
= Existing Condition X
Proposed Condition
Provide description off
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason
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Function-based Rapid Reach Level Stream Assessment

—
Assessment Measurement Category
Parameter Method Functioning Functioning-at-Risk Not Functioning
13: Sh.elter for Fish and Greater than 70% of
Macroinvertebrates (EPA stibstrate favorable for
1999) : e
epifaunal colonization and
ﬁs}: cover(;j Im'X of szags,t 20-70% mix of stable habitat; suited for full colonization Less than 20% mix of stable
bsukmerglljnl 0gs, “T erzlgl potential; adequate habitat for maintenance of populations;|  habitat; lack of habitat
anks, rubble, gravel, cobble |, ocence of additional substrate in the form of new fall, but availability less than
and large rocks, or other SR ; : 5 S
: not yet prepared for colonization (may rate at high end of |desirables obvious; substrate
stable habitat and at stage to ;
s scale) unstable or lacking
allow full colonization
potential (i.e., logs/snags that
are not new fall and not
transient)
Existing Condition X

Proposed Condition

LWDI of project reach does
14. Large Woody Debris| LWDI of project reach equals| LWDI of project reach does not equal reference reach, but | not equal LWDI of reference

Index (LWDI)| LWDI of reference reach is trending towards reference reach and is not trending
towards reference
Exisiting Condition No LWD

Proposed Condition

Streams in Alluvial Valleys (C, E)

15. Percent Riffle <3%

=60 - <70 70-800r40- 60 > 80 or <40
slope
Existing Condition X
Proposed Condition
16a. Pool-to-Pool Spacing : X
Ratio (Watersheds < 10 m?) Pa0==20 L =2fer>t0
Existing Condition X
Proposed Condition
16b. Pool-to-Pool Spacing 550 -<7.0 35-500r7.0-80 <3.5 or >8.0

Ratio (Watersheds = 10 m?)

Existing Condition
Proposed Condition
17a. Pool Max Depth
Ratio/Depth Variability >1.5 12-15 <1.2
{Gravel Bed Streams)
Existing Condition
Proposed Condition

17b. Pool Max Depth

Bedfomm Diversity

Ratio/Depth Variability >1.2 11-1.2 <11
{Sand Bed Streams)
Existing Condition X

Proposed Condition

Moderate Gradient Streams in Colluvial Valleys

18. Pool-to-Pool Spacing 40-60
Ratio (3-5% Slope) b4 ’ ’ 5l
Existing Condition
Proposed Condition
19. Pool Max Depth
Ratio/Depth Variability
Existing Condition
Proposed Condition

>15 12-15 <1.2

e P‘:Bﬁ;";g::]e L >50 - <60 50-40 or 60- 70 > 70 or <40

Existing Condition
Proposed Condition

20b. Percent Riffle »10%
slope

>75-80 70-75 <70

Existing Condition
Proposed Condition
Provide description of|
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

3of4 May 2016
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|ReachID: I BOLTON S1R1 I

Function-based Rapid Reach Level Stream Assessment

Assessment
Parameter

Measurement
Method

Eategory

Functioning

Functioning-at-Risk

Not Functioning

Water Quality and Nutrients
{Do not complete if stream is ephemeral)

Stream Function Pyramid Level 4 Physicochemical

21. Water Appearance and
Nutrient Enrichment
(USDA 1999)

Very clear, or clear but tea-
colored; objects visible at
depth 3 to 6 ft (less if slightly
colored); no oil sheen on
surface; no noticeable film on
submerged objects or rocks.
Clear water along entire
reach; diverse aquatic plant
community includes low
quantities of many species of
macrophytes; little algal
growth present

Frequent cloudiness especially after storm events; objects
visible to depth 0.5 to 3.0 ft; may have slight green color; no
oil sheen on water surface. Fairly clear or slightly greenish
water along entire reach; moderate algal growth on stream
substrate

Very turbid or muddy
appearance most of the time;
objects visible at depth< 0.5
ft; slow moving water maybe
bright green; other obvious
water pollutants; floating
algal mats, surface scum,
sheen or heavy coat of foam
on surface; or strong odor of
chemicals, oil, sewage, or
other pollutants. Pea-green,
gray, or brown water along
entire reach; dense stands of
macrophytes clogging
stream; severe algal blooms
creating thick algal mats in
stream

Existing Condition

X

Proposed Condition

22. Detritus {Petersen, 1992)

Mainly consisting of leaves
and wood without sediment
covering it

Leaves and wood scarce; fine organic debris without
sediment

Fine organic sediment - black
in color and foul odor
(anaerobic) or detritus absent

Existing Condition

X

Proposed Condition

Provide description of
cause(s) and stability trend
and if F can not be
potentially achieved,
provide reason

Biology
{Do not complete if stream is ephemeral)

Stream Function Pyramid Level 5 Biology

23. Macroinvertebrate
Index Semi Quantitative
Single Habitat (SQSH)
Macroinvertebrate Sample
(as defined in 2011 TN
State QSSOP for
macroinvertebrate surveys)

SQSH Score:
>34
{Ecoregion 73A; >24)

SQSH Score:
30-34
(Ecoregion 73A; 20-24)

SQSH Score:
<30
{Ecoregion 73A; <20)

Existing Condition

Proposed Condition

24. Macroinvertebrate
Tolerance from NCBI
Metric Score (as defined in
the 2011 TN State QSSOP

Abundant intolerant species

Limited intolerant species

Only tolerant species

for macroinvertebrate 6 4 <4
surveys)
Existing Condition X
Proposed Condition
25. Fish Presence Abundant Rare Not present
Existing Condition X

Proposed Condition

Provide description of
cause (s) and stability trend
and if F can not be
potentially achieved,
provide reason

Fish present: top minnow or minnow
species observed snails, leeches in pools




Appendix C. Hydraulic and Geomorphic Assessment Data Form
Page 1 of 7

Hydraulic and Geomorphic Assessment Data Form

Form created by Stream Mechanics and modified by Corps on 5/17/2016
I. Bankfull Verification

A. Regional Curve

B. Drainage Area 0.16 sq. miles Area Calculations
C. Difference between bankfull stage
and water surface No water in riffles feet
D. Bankfull Width (Measured) 5.1 feet
E. Bankfull Area (Measured) 25 sq. feet
F. Bankfull Mean Depth (Area/Width) 0.5 feet
G. Bankfull Width (Regional Curve) feet
H. Bankfull Area (Regional Curve) sq. feet
I.  Bankfull Mean Depth (Regional Curve) feet

I1. Stream Classification

A. Bankfull W/D, calculate as
Bankfull Width

Bankfull Mean Depth 10.14 ft/ft.
B. Bankfull Max Riffle Depth (Dmax) 0.83 feet
C. Floodprone Area Width 14.14 feet

D. Entrenchment Ratio, calculate as
Floodprone Area Width

Bankfull Width 2.79 ft/ft.
E. Slope Estimate 0.0015 ft/ft.

F. Channel Material Estimate

G. Rosgen Stream Type E5

I11. Floodplain Connectivity
A. Bank Height/Riffle Data

R1 R2 R3 Ra
Low Bank Height
(LBH) 3.16 3.86 3.43
Dmax 0.94 1.13 1.01
Bank Height Ratio
(LBH/Dmax) 3.36 3.42 3.40
Riffle Length 98 31 23'
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B. Weighted Bank Height Ration, calculate
as X(Bank Height Ratio; x Riffle Length;)

ZRiffle Length 3.38 ft/ft.
C. Entrenchment Ratio from Riffle 2.79 ft/ft.

IV. Bedform Diversity

A. Pool Data
P1 P> P3 P4 Ps
Station 22 130 196 273 432
Pool to Pool Spacing 108 66 77 59 71
Pool Spacing Ratio,
Pool Spacing 16.62 10.15 11.85 9.08 10.92
Bankfull Width
POOI Depth (maX 2 05
depth at bankfull) 1.88 165 1.39 ' 1.29
Pool Depth Ratio,
Pool Depth 3.76 3.3 2.78 4.1 2.58
Bankfull Mean Depth

B. Average Pool Spacing Ratio 1.59 ft/ft.
C. Average Pool Depth Ratio 3.30 ft/ft.

V. Large Woody Debris*
A. Number of Pieces per 100m No qualifying LWD

B. Large Woody Debris Index

4 Davis, Jeffrey C., G. Wayne Minshall, Christopher T. Rohinson, Peter Landres. Monitoring Wilderness Stream
Ecosystems. USDA Forest Service General Technical Report RMRS-GTR-70 (January 2001).
http://www.fs.fed.us/rm/pubs/rmrs_gtr070.pdf
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V1. Lateral Stability

A. Bank Data
BEHI/NBS® Score Bank Length
Left Low / Low 582.7'
Right Low / Low 582.7'
B. Total Eroding Bank Length 0 ft.
C. Total Bank Length 1165.4 ft.
D. Dominant BEHI/NBS Score Low / Low
E. Percent of Bank Erosion, calculate as

Total Eroding Bank Length
Total Bank Length 0 %

V1. Riparian Vegetation
A. Riparian Vegetation Data

Left Right
Riparian/Buffer Width 30 10
RBP Score 2 2
VI1. Channel Evolution
A. Rosgen Channel Type Succession 5
B. Simon Channel Evolution Model (Stage) 3

C. Provide a brief narrative describing the channel evolution trend.

Little to no access to floodplain.

Channel has been modified to condition resembling a low gradient. The existing channel has
partially recovered to a Type E within and overwide ditch.

5 Rosgen, D. 2014. River Stability Field Guide (Second Edition). Wildland Hydrology, Fort Collins, CO.
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Rosgen Channel Type Succession Scenarios

1. —

E—C—>G.——FF——>C>= El
2| T~ o/ |
. C D Cc
3. c D Ge c

Eb G B
n w
C—G F D C
] W
C G F C
10.
E—A—G F (o] &
o M
C F C F C

12.

S A A C
INCISED and AGGRADING to a FILL TERRACE
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Simon Channel Evolution Model
Stage IV. Degradation and
Stage 1. Sinuous, Premodified  Stage IL. Constructed Stage I1L. Degradation Widening
h<h, h<h, h<h, h>h,
” . ﬂo:d lain lerrfce * *
— : M\ § h
S ‘ ~
slumped material
S Stage VI i ilibri
h,. = critical bank height :?hg: V- Aggradation and Widening h<hg;:e Qussi Equ um
) = direction of bank or E

bed movement

Stages I, 11

precursor _/*

knickpoint Stage VI

knicl?dagt
—oversteepened reach PO aggradation zone
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Large Woody Debris Field Form

Name:

Stream Name: Stream Type:
Reach ID: Avg. Slope:
Reach Length: Bed material:

Bankfull Width:

Reach Descriptions:

Score

Pieces 1 2 3 4 5 Total

Length/Bankfull Width

Diameter

Location

Type

Structure

Stability

Orientation

Total

Debris Dams

Length

Height

Structure

Location

Stability

Total

Notes:
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LWD Key
Score
Pieces 1 2 3 4 5
Length/Bankfull Width 0.2t0 0.4 0.4t0 0.6 0.6t0 0.8 0.8t0 1.0 > 1.0
Diameter (Cm) 10to 20 20to 30 30to 40 40 to 50 >50
Location Zone 4 Zone 3 Zone 2 Zone 1
Type Bridge Ramp Submersed Buried
Structure Plain Intermediate Sticky
Stability Moveable Intermediate Secured
Orientation(degrees) 0to 20 20to 40 40 to 60 60 to 80 80 to 90
Debris Dams .
Length (% of bankfull width) 0to 20 20to 40 40 to 60 60 to 80 80 to 100
Height (% of bankfull depth) 0to 20 20to 40 40 to 60 60 to 80 80 to 100
Structure Coarse Intermediate Fine
Location Partially high flow |[In high flow | Partially low flow |[Mid low flow | In low flow
Stability Moveable Intermediate Secured
Diameter Conversion

10 cm 0.33 feet

20 cm 0.66 feet

30cm 0.98 feet

40 cm 1.3 feet

50 cm 1.6 feet
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QSSOP for Macroinvertebrate Stream Surveys
Revision 5 Page 4 of 17
Effective Date: July 1, 2011

HABITAT ASSESSMENT FIELD SHEET- MODERATE TO HIGH GRADIENT STREAMS (FRONT)
(See Protocol E for detailed descriptions and rank information)

1. Epifaunal
Substrate/
Available Cover

has natural stable habitat
suitable for colonization
by fish and/or
macroinvertebrates. Four
or more productive
habitats are present.

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

STATION ID: HABITAT ASSESSED BY:
STREAM NAME: DATE: TIME:
STATION LOCATION: ECOREGION: QC: Consensus Duplicate
WBID/HUC: GROUP: ASSOCIATED LOG #:

Optimal Suboptimal Marginal Poor

Over 70% of stream reach | Natural stable habitat Natural stable habitat Less than 20% stable

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

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

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

Comments

2.Embeddedness
of Riffles

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

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

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

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

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8§ 7 6

Comments

3. Velocity/
Depth Regime

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

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

Only 2 of the 4 habitat

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

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

SCORE

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1

4, Sediment

Sediment deposition
affects less than 5% of

Sediment deposition
affects 5-30% of stream

Comments

Sediment deposition
affects 30-50% of

Heavy deposits of fine
material, increased bar

5. Channel Flow

Water reaches base of
both lower banks and

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

Deposition stream bottom in quiet bottom. Slight stream bottom. development; more than
areas. 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 17 16 1S 14 13 12 11 10 9 8 7 6 5 4 3 2 1
Comments

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

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 due to
Minimal productive lack of water.
habitat is exposed.

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Comments
*
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Division of Water Pollution Control

QSSOP for Macroinvertebrate Stream Surveys

Revision 5:

Page 5 of 17

Effective Date: Julv 1. 2011
HABITAT ASSESSMENT FIELD SHEET- MODERATE TO HIGH GRADIENT STREAMS (BACK)

Station ID Date Initials
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. If larger that has not stabilized.) | Instream habitat greatly
meander pattern. NO reach, channelization is Atrtificial 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 patterns.

SCORE 20 19 18 17 16 IS 14 13 12 11 10 9 8 7 6 5 4 3 2 1

Comments

7. Frequency of
re-oxygenation
zones. Use
frequency of riffle or

bends for category.
Rank by quality.

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

Occurrence of re-
oxygenation zones
infrequent; distance
between areas divided by
average stream width is 7
- 15.

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

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

SCORE

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1

Comments

8. Bank Stability

Banks stable; evidence of
erosion or bank failure

Moderately stable;
infrequent, small areas of

Moderately unstable;
30-60 % of bank in

Unstable; many eroded
area; raw areas frequent

9. Vegetative

Protective

(score each bank)
includes vegetation
from top of bank to base
of bank. Determine left

More than 90% of the
bank covered by
undisturbed vegetation.
All 4 classes (mature trees,
-understory trees, shrubs,
groundcover) are

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

SC:““- e?‘chlbg“k) i absent or minimal; little erosion mostly healed reach has areas of along straight sections and
S‘.s::; If:ii:g HE potential for future over. 5-30% of bank in erosion; high erosion bends; obvious bank
downstream. problems <5% of bank reach has areas of potential during floods, | sloughing; 60-100% of
affected. erosion. Ifapproaching | If approaching 60% bank has erosional scars.
30% score marginal if score poor if banks
banks steep. steep.
SCORE (LB) Left Bank 10 9 8 7 6 5 4 3 2 1 0
SCORE (RB) Right Bank 10 9 8 7 6 S 4 3 2 1 0
Comments

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

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

10. Riparian
Vegetative Zone
Width

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

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

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

or right side 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%). vegetation may dominate
plants are native. (> 50%)
SCORE (LB) Left Bank 10 9 8 7 6 5 4 3 2 1 0
SCORE (RB) Right Bank 10 9 8 7 6 S 4 3 2 1 0
Comments
Average width of riparian | Average width of Average width of Average width of riparian

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

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

SCORE___(LB) LefiBank 109 8 7 6 5 4 3 2 1 0
SCORE___(RB) RightBank 10 9 8 7 6 5 4 3 2 1 0
Comments

Total Score Comparison to Ecoregion Guidelines (circle): ABOVE or BELOW

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

Describe
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HABITAT ASSESSMENT FIELD SHEET- LOW GRADIENT STREAMS (FRONT)
(See Protocol E for detailed descriptions and rank information)

Division of Water Pollution Control

QSSOP for Macroinvertebrate Stream Surveys
Revision 5: Page 6 of 17

Effective Date: July 1, 2011

STATION ID: Bolton

HABITAT ASSESSED BY: J. Bingham

STREAM NAME: Stream 1

DATE: 7/9/18

TIME: 0800

STATION LOCATION: Reach 1

ECOREGION: 74

QC: Consensus Duplicate

WBID/HUC:

GROUP:

ASSOCIATED LOG #:

Optimal

Suboptimal

Marginal

Poor

1. Epifaunal
Substrate/
Available Cover

Over 50% of reach has
natural, stable habitat for
colonization by
macroinvertebrates and/or
fish. Three or more
productive habitats are
present.

Natural stable habitat
covers 30-50% of
stream reach or less
than three habitats are
present.

Natural stable habitat
10-30% of stream
reach. Availability less
than desirable, substrate
frequently disturbed or
removed. Habitat
diversity is reduced.

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

4, Sediment

Sediment deposition
affects less than 20% of

Some new increase in
bar formation, mostly

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 ! 2 I 1
Comments

Good mixture of substrate | Mixture of soft sand, All mud, clay, soft sand | Hard-pan clay,
2. Channel materials, with gravel and | mud or clay; or or fissured bedrock conglomerate or
Substrate firm sand prevalent; root substrate is fissured bottom, little or no root | predominantly flat
Characterization | mats and submerged bedrock, some root mat, no submerged bedrock; no root mat or

vegetation common. mats and submerged vegetation present. submerged vegetation.

vegetation present. Py

SCORE 20 19 18 17 16 15 14 13 12 .11 [10 9 8 7(6) [5 4 3 2 1
Comments had

Even mix of large- Majority of pools are Shallow pools much Majority of pools small-
3. Pool shallow, large-deep, large-deep very few more prevalent than shallow or pools absent.
Variability small-shallow, small-deep | shallow. deep pools.

pools present.
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 {?] 1
Comments ~

Moderate deposition of
fine material on old and

Heavy deposits of fine
material, increased bar

Deposition stream bottom in quiet from gravel, sand or new bars, 50-80% of development; more than
arcas. New deposition on | fine sediment; 20-50% | bottom affected; 80% of the bottom
islands and point bars is of bottom affected. sediment deposits at changing frequently;
absent or minimal. Slight deposition in obstructions, pools almost absent due to
pools. constrictions and bends; | substantial sediment
moderate deposition of | deposition.
pools. Py
SCORE 20 19 18 17 16 15 14 13 12 |11 0 9 8 7 6 (5) 4 3 2 1

. Channel Flow

Status. If water
backed up by obstructions
( beaver dam, log jams,
bedrock during low flow)
move assessment reach
above or below affected
area or consider
postponing sampling until
accurate assessment of
stream can be achieved.

both lower banks
throughout reach.
Streambed is covered.
Minimal productive
habitat is exposed.

streambed and/or <
25% of productive
habitat is exposed.

Comments '
5 Water reaches base of Water covers > 75% of Very little water in

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

exposed.

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

SCORE

2 i

w
Rt

s 4 (

Comments

—

(
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HABITAT ASSESSMENT FIELD SHEET- LOW GRADIENT STREAMS (BACK)

Division of Water Pollution Control
QSSOP for Macroinvertebrate Stream Survey
Revision 5 Page 7 of 17

Effective Date: July 1, 2011

Comments

7. Channel
Sinuosity (Entire
meander sequence
not limited to
sampling reach)

The bends in the The bends in the stream

stream increase the
stream length 3-4 times
longer than if it was in
a straight line.

increase the stream
length 2-3 times longer

than if it was in a straight

line.

The bends in the
stream increase the
stream length 1 to 2

times longer than if it
was in a straight line.

Station ID BoltonS1R1 Date 7/9/18 Initials JB
Optimal Suboptimal Marginal Poor
Channelization, Channelization, dredging | Channelization, Over 80% of reach

6. Channel dredging or 4-wheel or 4-wheel activity up to | dredging or 4-wheel channelized, dredged or

Alteration activity absent or 40%. Channel has activity 40-80% (or affected by 4-wheelers.
minimal; natural stabilized. If larger less that has not Instream habitat greatly
meander pattern. NO reach, channelization is stabilized.) Artificial | altered or removed.
artificial structures in historic and stable. structures in or out of | Artificial structures may
reach. Upstream or Artificial structures in or | reach may have slight | have greatly affected
downstream structures | out of reach do not affect | affect. flow pattern.
do not affect reach. natural flow patterns. Jy

SCORE 20 19 18 17 16 [15 14 13 12 11 0 9 8 7 6 (5\,) 4 3 2 1

Channel straight;
waterway has been
channelized for a long
distance.

SCORE

20 19 18 17 16

109 8§ 7

6

VN
5 4 (3) 2 1
\ 4

Comments

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

Banks stable; evidence
of erosion or bank
failure absent or
minimal; little potential
for future problems

Moderately stable;
infrequent, small areas of
erosion o 5-30% of bank

eroded. Ifapproaching

30% score marginal if

Moderately unstable;

30-60 % of bank in

reach has areas of
erosion; high erosion

potential during

Unstable; many eroded
area; raw areas frequent
along straight sections
and bends; obvious
bank sloughing; 60-

Protective

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

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

vegetation. One class
may not be well
represented. Disruption
evident but not effecting

undisturbed

vegetation, Two
classes of vegetation

may not be well

<5% of bank affected. | banks steep. floods, If approaching | 100% of bank has
60% score poor if erosional scars.
Py banks steep.

SCORE__(LB) LefiBank 10 9 8 7 6 5 4 3 2 1 0
SCORE (RB) Right Bank 0 \o 8 7 6 S 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 bank covered by

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

10. Riparian
Vegetative Zone

Average width of
riparian zone > 18
meters. Unpaved

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

Average width of
riparian zone 6-11
meters. Score high if

downstream represented and full plant growth. Non- | represented. Non- been cropped. Non-
allowed to grow natives are rare (<30%) | native vegetation may | native vegetation may
naturally. All plants be common (30-50%). | dominate (> 50%)
are native. Py

SCORE___(LB) LeftBank 10 9 8 7 6 (5 4 3 2 1 0

SCORE __(RB) RightBank 10 9 8 7 6 \s 4 3 2 1 0

Comments

Average width of
riparian zone <6 meters.
Score high if areas less

Total Score 97

Width footpaths may score 9 areas < 18 meters are areas less than 12 than 6 meters are small
(score each bank.) Zone if run-off potential is small or are minimally meters are small or are | or are minimally
begins at top of bank. negligible. disturbed. minimally disturbed. disturbed.
SCORE__ (LB) LeftBank 10 9 3 7 6 5 4 3 2 1 0
SCORE (RB) Right Bank 10 9 8 7 6 5 4 3 2 1 0

A4
Comments

Comparison to Ecoregion Guidelines (circle): ABOVE or

If score below guidelines, result of (circle): Natural Conditions |<
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EXECUTIVE SUMMARY

EnviroScience, Inc. performed a delineation of wetlands and other waters in November 2018 for
Resource Environmental Solutions (RES) at the Smokestack Mitigation Bank Site project location.
The project area consists of three parcels north of Evergreen Road in the City of Lakeland, Shelby
County, Tennessee. The parcel numbers are L0141 00269, A0141 00270, and L0141 00124. The
project area is approximately 360 acres and is bound to the north by the Loosahatchie River and
to the south by a railroad line. A small portion in the southwest corner of the project area is located
south of the railroad line. The approximate center coordinates of the project area are 35.283139,
-89.713232. The maps provided in Appendix A depict the project area.

The project area is comprised of rural agricultural property. Five (5) distinct vegetative
communities were identified within the project area, including three (3) wetland community types.
The majority of the project area is agricultural field, with narrow riparian forest along the
Loosahatchie River, Clear Creek, and several other smaller onsite streams and ditches. The
surrounding land use is primarily agricultural, with residential development to the south.

Fifty-two (52) wetlands were identified within the project area, accounting for approximately
20.648 acres of wetland onsite. The onsite wetlands are comprised of palustrine forested (PFO),
palustrine scrub-shrub (PSS), and palustrine emergent (PEM) vegetative communities.

In addition, thirty-three (33) streams, ditches and wet weather conveyances, for a total of 18,374
linear feet (5.894 acres), were identified within the project area. Thirteen (13) of these features
are considered stream, the remaining features are ditches or wet weather conveyances. No open
water aquatic resources were identified within the project area.

Wetlands and waterbodies are under the jurisdiction of the Tennessee Department of
Environmental Conservation (TDEC) and/or U.S. Army Corps of Engineers (USACE). No filling
may occur within these areas without their written permission. Please contact the Memphis
Environmental Field Office of TDEC at (901) 371-3000 or the Memphis District USACE at (901)
544-3682 before working in these areas.
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1.0 INTRODUCTION AND DESCRIPTION

EnviroScience, Inc. performed a delineation of wetlands and other waters in November 2018 for
RES at the Smokestack Mitigation Bank Site project location. The project area consists of three
parcels north of Evergreen Road in the City of Lakeland, Shelby County, Tennessee. The parcel
numbers are L0141 00269, A0141 00270, and L0141 00124. The project area is approximately
359.42 acres and is bound to the north by the Loosahatchie River and to the south by a railroad
line. A small portion in the southwest corner of the project area extends south of the railroad line.
The approximate center coordinates of the project area are 35.283139, -89.713232. The maps
provided in Appendix A depict the project area.

The project area is comprised of rural agricultural property. Five (5) distinct vegetative
communities were identified within the project area, including three (3) wetland community types.
The majority of the project area is agricultural field, with narrow riparian forested corridors along
the Loosahatchie River, Clear Creek, and several other smaller onsite streams and ditches. The
surrounding land use is primarily agricultural, with residential development to the south.

The project area is in the Loosahatchie River drainage basin (Hydrologic #08010209), which
drains approximately 736 square miles in western Tennessee. The project area is within the
Mississippi Valley Loess Plains ecoregion (Griffith et al., 1997) of Tennessee. The project area
is located within the area covered by the Atlantic and Gulf Coastal Plain Regional Supplement
(USACE, 2010) and associated plant list (Lichvar, 2016). The project area is regulated by the
USACE Memphis District.

2.0 METHODS

Government agencies regulate coastal and inland waters for commerce, flood control, and water
quality. These water bodies provide numerous functions and values necessary to protect and
sustain our quality of life. Wetlands comprise a significant portion of regulated waters. USACE
and U.S. Environmental Protection Agency (USEPA) jointly define wetlands as:

“Those areas that are inundated or saturated by surface or ground water at a frequency
and duration sufficient to support, and that under normal circumstances do support, a
prevalence of vegetation typically adapted for life in saturated soil conditions. Wetlands
generally include swamps, marshes, bogs, and similar areas.”

The remaining deepwater aquatic habitats (open waters) are defined by the Corps of Engineers
Wetlands Delineation Manual (Environmental Laboratory, 1987) as:

. areas that are permanently inundated at mean annual water depths >6.6 ft or
permanently inundated areas <6.6 ft in depth that do not support rooted emergent or woody
plant species.”

The methods used for determining and delineating wetlands and open waters strictly adhere to
those found in the Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory,
1987) and the Regional Supplement to the Corps of Engineers Wetland Delineation Manual:
Atlantic and Gulf Coastal Plain Region (USACE, 2010). Wetlands and open water boundaries
were determined by the disappearance of one or more of their diagnostic characteristics.

Ordinary high water marks (OHWM) defined the outermost regulatory boundaries of ephemeral
and open waters.

Excellence In An vironment

[E3 EnviroScience |
—



Smokestack Mitigation Bank Site
RES

Each sample plot and the perimeter of each wetland and other water was surveyed and marked
in the field with plain pink flags and pink “wetland boundary” flags, respectively. A global
positioning system (GPS) unit with submeter accuracy was used, in conjunction with aerial
photography and topographic maps, for the survey. Computer Aided Design (CAD) software was
used to determine wetland dimensions and Geographic Information Systems (GIS) software was
used to produce a map of the project area showing wetlands and other waters.

2.1 WETLANDS

2.1.1 Determination

A review of secondary literature sources was performed to find known wetlands and other
significant ecological resources and areas with high potential for wetlands in or near the proposed
project area. Resources included the following:

U.S. Geological Survey (USGS) topographic maps

National Wetlands Inventory (NWI) maps

Web Soil Survey

Aerial Photographs

Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map

abownN=

A field inspection of the project area was then completed to identify major plant communities and
to visually locate potential wetlands. The routine, onsite (Level 2) wetland determination was
used to perform the delineation. Wetland communities were classified according to the
classification scheme of Cowardin et al. (1979) (Table 2.1). Non-wetland communities were
classified as one of the categories described in Table 2.2.

Table 2.1 Wetland Communities (Cowardin et al. 1979)

Community Description
PEM Palustrine Emergent
PSS Palustrine Scrub-Shrub
PFO Palustrine Forested
POW Palustrine Open Water

Table 2.2 Non-wetland Communities

Community Description
Urban/ Maintained Regularly maintained land; residential; industrial
Agricultural Land used for producing crops or raising livestock; cropland; pastureland
Cleared Disturbed areas devoid of most vegetation from recent clearing, grading, or filling
Open Field Herbaceous community without woody vegetation
Old Field Herbaceous community having woody vegetation coverage of <50%
Scrub-Shrub Community dominated by woody vegetation <6 m (20 ft) tall
Forest Community dominated by woody vegetation >6 m (20 ft) tall

Excellence In Any Environment
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Sample plots were established within each natural community and potential wetland within the
project area. Complete data for each sample plot were collected and recorded on the USACE
Routine Wetland Determination Data Forms contained in the applicable USACE Regional
Supplement (USACE, 2010). Vegetation, hydrology, and soils were evaluated at each sample
plot.

2.1.1.1 Vegetation

To detect the presence or absence of hydrophytic vegetation, four plant strata were evaluated
within specific radii of the plot center. Each stratum was ranked by aerial cover in descending
order of abundance. Table 2.3 provides information on each vegetative stratum.

Table 2.3 Vegetative Strata

Stratum Definition Survey Area
Woody plants > or equal to 3 in. (7.6 cm) diameter at
breast height (dbh), regardless of height

Woody plants <3 in. (7.6 cm) dbh and >3.28 ft
(1 m) tall

Tree 30 ft (9.1 m) radius

Sapling/shrub 15 ft (4.6 m) radius

Herbaceous Herbs and woody plants less than 3.28 ft (1 m) in height | 5 ft (1.5 m) radius

Woody vines Woody vines >3.28 ft (1 m) in height 30 ft (9.1 m) radius

Percent dominance was obtained for each species and within each stratum. Dominant species
are those that, cumulatively totaled in order of abundance, immediately exceed 50% and also
include any individual species with an abundance of 20% or more (USACE, 2010). Dominant
taxa were identified using recognized local guides: nomenclature follows the National List of
Scientific Plant Names (USDA, 1982). Following the identification of each plant species present
within the plot, all dominant species within each stratum were assigned a wetland indicator status
according to Lichvar (2016). Indicators are summarized in Table 2.4.

Table 2.4 Plant Indicators

Indicator Category Definition
OBL Obligate Wetland Almost exclusively (>99% of occurrences) found in wetlands
FACW Facultative Most likely found in wetlands (67-99% of occurrences)
Wetland
FAC Facultative Equally likely found in wetlands or nonwetlands (34-66%)
FACU Fagslzitéve Most likely found in nonwetlands (1-33% occurrence in wetlands)
UPL Obligate Upland | Almost exclusively found in nonwetlands (<1% occurrence in wetlands)

An “NI” (no indicator) designation represents species where not enough information is available
to assign an indicator; an “NL” (no listing) designation is given to species whose identification was
not determined sufficiently enough to assign an indicator. Once the indicator status is assigned
to each dominant species, the evaluator can perform the percent dominance test according to the
protocol outlined within the applicable Regional Supplement (USACE, 2010) to determine if the
plot meets the criterion for hydrophytic vegetation.
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2.1.1.2 Hydrology

To detect the presence or absence of wetland hydrology, surface and subsurface hydrologic
indicators were evaluated at the sample plot and throughout the adjacent community. Primary
sources of wetland hydrology include direct precipitation, headwater flooding, backwater flooding,
groundwater, or any combination of these. When obtaining data at each sample plot, the
evaluator observes evidence of hydrology. Primary indicators of hydrology (only one of these is
necessary to indicate sufficient wetland hydrology) include the presence of surface water, water
marks, sediment deposits, drift deposits, etc. (USACE, 2010). Secondary indicators of hydrology
(which requires two or more at each sample plot) include surface soil cracks, drainage patterns,
crayfish burrows, etc. (USACE, 2010).

2.1.1.3 Soils

The upper horizons of the soil at each sample plot were examined to detect the presence or
absence of hydric soils indicators. Current USACE guidance requires the evaluator to assess the
upper 20 inches of soil for hydric soil characteristics. Most indicators of hydric soils require an
assessment of soil matrix color and mottle characteristics (Environmental Laboratory, 1987;
USACE, 2010) for each horizon. These characteristics were determined by comparing a moist
sample with the Munsell Soil Color Chart (Munsell Color, 2009) or The Globe Soil Color Book
(Visual Color Systems, 2004).

21.2 Cowardin Wetland Classification

The U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory uses the Classification
of Wetlands and Deepwater Habitats of the United States to classify wetland habitat types
(Cowardin et al., 1979). This classification system is hierarchical and defines five major systems:
Marine, Estuarine, Riverine, Lacustrine, and Palustrine. The Palustrine system was the only type
of wetland system identified within the project area and is defined as including all nontidal
wetlands dominated by trees, shrubs, persistent emergents, emergent mosses or lichens, and all
such wetlands that occur in tidal areas where salinity due to ocean driven-derived salts is below
0.5 percent (Cowardin et al., 1979).

2.2 OTHER WATERS
Other waters include ephemeral and open waters. These waters are broken down into two
categories: 1) ponds and lakes; and 2) streams and rivers.

2.2.1 Ponds and Lakes

Palustrine systems other than wetlands, and lacustrine waters are addressed as ponds and lakes,
respectively. These non-linear open waters may harbor important aquatic communities such as
vegetated shallows (aquatic bed) and mud flats. They are classified according to Cowardin et al.
(1979).

2.2.2 Streams and Rivers

Riverine systems are linear flowing waters bounded by a channel. Cowardin et al. (1979) divides
these systems into four groups; however, for the purpose of this report, streams are placed into
one of the three regulatory types listed below.

Ephemeral: An ephemeral stream only conveys runoff precipitation and meltwater. It is
permanently located above the water table and is most often dry.

Intermittent:  An intermittent stream is located below the water table for parts of the year but
does have dry periods.

& EnviroScience ’
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Perennial: A perennial stream typically has flowing water throughout the entire year.

In addition to flow characteristics, USACE has defined other regulatory categories that apply to
streams, which are listed below (USACE and USEPA, 2007).

Traditional Navigable Waters (TNW): All waters that are currently used, were used in the
past, or may be susceptible to use in interstate or foreign commerce, including all
waters that are subject to the ebb and flow of the tide.

Relatively Permanent Waters (RPW): Non-navigable tributaries of traditional navigable
waters that are relatively permanent where the tributaries typically flow year-round
or have continuous flow at least seasonally (e.g., typically three months).

Non-Relatively Permanent Waters (Non-RPW): Non-navigable tributaries of traditional
navigable waters that are not relatively permanent where the tributaries typically
do not have continuous flow at least seasonally (e.g., typically three months).

USACE and USEPA will assert jurisdiction under the Clean Water Act on TNWs and all wetlands
adjacent to them, non-navigable tributaries of TNWs that are RPW, and wetlands that directly
abut such tributaries. In addition, the agencies will assert jurisdiction over every water body that
is not an RPW if that water body is determined (on the basis of a fact-specific analysis) to have a
significant nexus with a TNW.

“A significant nexus exists if the tributary, in combination with all of its adjacent wetlands, has
more than a speculative or an insubstantial effect on the chemical, physical, and/or biological,
integrity of a TNW. Principal considerations when evaluating significant nexus include the
volume, duration, and frequency of the flow of water in the tributary and the proximity of the
tributary to a TNW, plus the hydrologic, ecologic, and other functions performed by the tributary
and all of its adjacent wetlands.”

In 2015, USEPA and USACE issued the Clean Water Rule, which attempts to clarify the definition
of waters of the U.S. On October 9, 2015, the Sixth U.S. Circuit Court of appeals issued a
nationwide Order of Stay barring implementation of the rule pending appeal. On August 16, 2018,
the U.S. District Court for the District of South Carolina issued a nationwide injunction barring
implementation of the stay in 26 states, including Tennessee. The Clean Water Rule uses several
bright line definitions involving distance from downstream waters or other regulated waters to
claim jurisdiction over rivers, stream, and wetlands.

Jurisdictional Waters of the U.S. (WOTUS) were identified and the North Carolina Division of
Water Quality (NCDWQ) — Methodology for Identification of Intermittent and Perennial Streams
and Their Origins, Version 4.11 (NCDWQ, 2010) was used, as well as stream and tributary
defining characteristics and the three regulatory types described in Section 2.2.2.

2.2.3 Hydrologic Determinations

The state of Tennessee requires identification of Waters of the State (WOS) by a certified
Hydrologic Professional. The state of Tennessee defines WOS as streams; all other linear
features are defined as wet weather conveyances.

A “wet weather conveyance” means, notwithstanding any other law or rule to the contrary,
manmade or natural watercourses, including natural water courses that have been modified by
channelization:
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That flow only in direct response to precipitation runoff in their immediate locality;

Whose channels are at all times above the groundwater table;

That are not suitable for drinking water supplies; and

In which hydrological and biological analyses indicate that, under normal weather
conditions, due to naturally occurring ephemeral or low flow there is not sufficient water to
support fish or multiple populations of obligate lotic aquatic organisms whose life cycles
includes an aquatic phase of at least two months.”

pODN~

Stream and hydrologic determinations were performed using the Tennessee Department of
Environmental Conservation (TDEC) Guidance for Making Hydrologic Determinations (HD),
Version 1.4, to identify and locate the boundaries of stream/wet weather conveyance (WWC)
features (TDEC, 2011).

Prior to conducting field work, relevant background information was reviewed, including site
location (Appendix A, Figure 1), topography (Appendix A, Figure 2), the National Wetlands
Inventory Map (Appendix A, Figure 3), the Shelby County Soils Map data (Appendix A, Figure 4),
Aerial Photography Site Map (Appendix A, Figure 5), and the most recent FEMA Flood Insurance
Rate Map (Appendix A, Figure 6).

EnviroScience established the survey area of the watercourse along the property extent and fixed
its location using a Trimble differential global positioning system (dGPS) accurate to within one
(1) meter. The water feature was then assessed using the previously mentioned methodologies.
Biologists photo documented all resources that were encountered within the assessed survey
area.

3.0 LITERATURE REVIEW

The following sections detail background information on the project area and contain further
explanation of the various maps located in Appendix A.

3.1 USGS TOPOGRAPHIC MAP

The USGS 7.5-minute topographic series map of the site (Arlington Quadrangle) is shown on
Figure 2 (Appendix A). The project area is generally flat. Elevations within the project area range
from approximately 240 feet above mean sea level (AMSL) to 270 feet AMSL. The Loosahatchie
River is depicted along the northern boundary of the project area. Clear Creek Canal is depicted
as a channelized stream flowing north through the eastern portion of the project area. Several
smaller streams, oxbows, and wetlands are depicted within the project area. The streams
indicated on the USGS topographic map were field identified. Due to the agricultural land use
present throughout much of the site, most of the oxbows and wetlands depicted on the USGS
topographic map have been heavily altered or were not present during the field survey.

3.2 NWI MAP

The NWI map (Arlington Quadrangle) of the project area is shown on Figure 3 (Appendix A). Five
(5) riverine systems and six (6) wetlands are depicted within the project area. The Loosahatchie
River is depicted as a lower perennial riverine system with an unconsolidated bottom that is
permanently flooded and excavated (R2UBHXx). An unknown perennial riverine system with an
unconsolidated bottom that is permanently flooded corresponds to a portion of Clear Creek. An
intermittent riverine system with a streambed that is seasonally flooded and excavated (R4SBCx)
corresponds to Stream S-1. An unknown perennial riverine system with an unconsolidated bottom
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that is permanently flooded (R5UBH) is depicted overlaying an oxbow; this feature corresponds
to Stream S-3, which was field identified as a short, ephemeral stream draining the adjacent
agricultural field. An intermittent riverine system with a streambed that is seasonally flooded
(R4SBC) is depicted on the NWI map flowing into Clear Creek. This feature was not identified in
the field, and an agricultural field exists within its location. A complex of wetlands was identified
in the approximate location of this former stream; these include Wetlands W-37, W-38, W-39, W-
40, and W-47.

A small palustrine, broad-leaved deciduous scrub-shrub wetland that is seasonally flooded
(PSS1C) is depicted in the northeastern portion of the project area and corresponds to Wetland
W-23. The linear palustrine, broad-leaved deciduous forested wetland that is seasonally flooded
(PFO1C), located in the northeastern portion of the project, corresponds with Stream S-21; no
wetlands were field identified within the riparian corridor along this stream. Similarly, a large
portion of Clear Creek is depicted as a palustrine, broad-leaved deciduous forested wetland that
is seasonally flooded and excavated (PFO1Cx) on the NWI map. Very little wetland was field
identified within the riparian forest along this portion of Clear Creek. Three (3) palustrine,
persistent emergent wetlands that are seasonally flooded (PEM1C), located in the eastern half of
the project area, are depicted on the NWI map. These wetlands roughly correspond to Wetland
W-30, W-43, W-44, and W-49.

3.3 COUNTY SOIL SURVEY

The project area is found on the Soil Survey of Shelby County, Tennessee and was accessed on
the Soil Survey Geographic (SSURGO) Database (USDA Web Soil Survey, 2016) (Appendix A,
Figure 4). Six (6) soil types were identified within the project area. In addition to the indicated
soils, water (W) was also identified for a total of 2.422 acres (0.7 of a percent of the project area).
The onsite soils are summarized in Table 3.1, below.

Table 3.1 Soil Types Mapped in Shelby County

Common | Percent Acres in Percent
Symbol Soil Name Status . Project Within

Landform | Hydric Area | Project Area

Non-hydric with

. . flood plains 9 156.97 44.6
hydric inclusions

Fm Falaya silt loam

GaB Grenada silt loam, 2 Non-hydric loess hills 0 0.043 0.1
to 5 percent slopes

Grenada silt loam, 5
GaC3 to 8 percent slopes, Non-hydric loess hills 0 0.74 0.2
severely eroded

Grenada silt loam, 8

GaD2 to 12 percent slopes, | Non-hydric loess hills 0 0.49 0.1
eroded
He Henry silt loam Hydric stream 100 2.85 0.8
terraces

Waverly silt loam, 0

Wy to2 pgrcent slopes, Hydric flood plain 100 187.96 535
occasionally flooded, steps
long duration

*ND = No Data
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3.4 AERIAL PHOTOGRAPHY

A recent aerial photograph of the project area is shown in Figure 5 (Appendix A). The project area
is located within a rural agricultural setting and the Loosahatchie River is shown flowing along the
northern boundary. A railroad line is located along the southern boundary. Land use visible on
the aerial imagery include agricultural field and riparian forest. Streams and wetlands are depicted
throughout the project area. No structures are visible within the project area. The surrounding
land use is primarily agricultural, with some residential development to the south.

3.5 FEMA FLOOD INSURANCE RATE MAP

The Federal Emergency Management Agency (FEMA) produces Flood Insurance Rate Maps
(FIRM), which show the locations of predictable floodplain during precipitation flood events. The
FIRM map of the project area was examined and is included in Appendix A (Figure 6). Most of
the project area is located within the identified 100-year floodplains of the Loosahatchie River and
Clear Creek. Further coordination with local agencies may be required before any ground-
disturbance activities within the designated floodplain commence.

3.6 U.S. FISH AND WILDLIFE SERVICE

The project area was reviewed for suitable habitat for federally listed species whose known range
includes Shelby County, Tennessee. The U.S. Fish and Wildlife Service (USFWS) Information for
Planning and Consultation (IPaC) was searched to determine which federally listed species may
be present within the project area (USFWS, 2018). These species are the federally endangered
Indiana bat (Myotis sodalis), the federally threatened northern long-eared bat (Myotis
septentrionalis), and the bald eagle (Haliaeetus leucocephalus), a federal species of concern. The
IPaC search also specified three (3) birds of conservation concern, including the prothonotary
warbler (Protonotaria citrea), the red-headed woodpecker (Melanerpes erythrocephalus), and the
wood thrush (Hylocichla mustelina). Additionally, the IPaC specified results for NWI wetlands; for
a more detailed discussion of onsite NWI wetlands, see Section 3.2 of this report.

Living or dead trees with shedding or peeling bark or cavities may serve as roosting trees for the
Indiana bat and/or the northern long-eared bat. In addition, sheds and barns may serve as
roosting habitat for the northern long-eared bat. No winter hibernaculum, barns, or sheds were
observed within the project area. The areas of onsite forest were of varying successional stages.
Specific habitat trees were not identified as part of this project. However, any forested areas may
provide habitat for the Indiana bat or northern long-eared bat. A description of the tree species
growing within the onsite forested community is described below in Section 4.1. Representative
photographs of potential roost trees (PRTs) are located in Appendix B. If this project has federal
ties (including impacts to onsite wetlands), coordination with USFWS is required prior to tree
clearing. If trees must be cleared, USFWS will likely require that clearing be completed between
October 1t and March 315,

The bald eagle nests in large trees near water. No bald eagles or nests were observed within or
adjacent to the project area. The Loosahatchie River may provide potential habitat for the bald
eagle.

The IPaC reports a probability of presence for migratory birds within 10 km grid cells overlapping
the defined project area, with variable levels of survey effort. IPaC recommends avoiding and/or
minimizing impacts to birds of conservation concern to the extent possible. These species are
most vulnerable to disturbance during the breeding season. Breeding season for the prothonotary
warbler is listed as April 1 through July 31; breeding season for the red-headed woodpecker is
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listed as May 10 through September 10; and breeding season for the wood thrush is listed as
May 10 through August 31. None of these species were observed onsite; however, the wetland
delineation field work was conducted in November, which is after the fall migration. The onsite
riparian forest could potentially be used as migratory stopover habitat and/or breeding habitat for
these species.

A desktop search of IPaC was conducted for this report for informational purposes only. If
consultation under Section 7 of the Endangered Species Act is required, an official list should be
requested from IPaC. Additionally, a significant portion of the project area lays within a FEMA
regulatory floodway, further coordination with local, state, and/or federal agencies may be
required.

3.7 TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
Information regarding rare and state listed species was obtained through a county search of the
Rare Species Dataviewer on the TDEC website (TDEC, 2018). Results from the search included
a total of thirty-one (31) species and one (1) animal assemblage. Four (4) of these are state
endangered, including the Bewick’s wren (Thryomanes bewickii), willow aster (Symphyotrichum
praeltum), the interior population of the least tern (Sternula antillarum athalassos), and the ovate
catchfly (Silene ovata). Seven (7) species in the search results are state threatened, including
Harvey’s beakrush (Rhynchospora harveyi), the blue sucker (Cycleptus elongatus), the sweetbay
magnolia (Magnolia virginiana), the northern pinesnake (Pituophis melanoleucus melanoleucus),
the lark sparrow (Chondestes grammacus), the red starvine (Schisandra glabra), and the copper
iris (Iris fulva). Ten (10) species in the search results are classified as “deemed in need of
management” within Tennessee, including the southeastern shrew (Sorex longirostris), the bald
eagle (Haliaeetus leucocephalus), the piebald madtom (Noturus gladiator), the cerulean warbler
(Dendroica cerulea), the naked sand darter (Ammocrypta beani), the barking treefrog (Hyla
gratiosa), the eastern woodrat (Neotoma floridana illinoensis), the barn owl (Tyto alba), the
Mississippi kite (I/ctinia mississippiensis), and the Swainson’s warbler (Limnothlypis swainsonii).
Four (4) species in the search results are classified as “special concern” in Tennessee, including
the cedar elm (Ulmus crassifolia), American ginseng (Panax quinquefolius), multiflowered mud-
plantain (Heteranthera muiltiflora), and featherfoil (Hottonia inflata). American ginseng is also
listed as “commercially exploited.” Six (6) species in the search results are classified as “rare, not
state listed” in Tennessee, including the bronze copper (Lycaena hyllus), the striped whitelip
(Webbhelix multilineata), the southern cricket frog (Acris gryllus), the southern hickorynut
(Obovaria jacksoniana), the Bell’s vireo (Vireo bellii), and the fatmucket (Lampsilis siliquoidea).
The animal assemblage in the search results, a heron rookery, is also classified as “rare, not state
listed” in Tennessee. While surveys for these species were outside of the scope of this project, a
noteworthy observation was the presence of tree frog tadpoles (Hyla sp.) within Wetland W-3. If
construction activities are planned; further coordination with TDEC may be required prior to
ground disturbance.
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Thirty-five (35) sample plots were established within five (5) vegetative communities. Three (3)
of these communities are considered wetland. Table 4.1 summarizes the sample plot data.

Table 4.1 Sample Plot Results

Sample " .. .. | Hydrophytic | Wetlands | Hydric .
Plot Photo* | Community Vegetation el Soil Status Location
Non-
1 1 Forest X Wetland SP-1
2 2 PFO X X X Wetland W-1
3 3 PEM X X X Wetland W-7
Agricultural Non-
4 4 Field Wetland SP-4
Agricultural Non-
5 5 field Wetland SP-5
6 6 PEM X X X Wetland W-6
7 7 PEM X X X Wetland w-8
8 8 PEM X X X Wetland W-9
Non-
9 9 Forest X X Wetland SP-9
Agricultural Non-
10 10 Field Wetland | SP-10
11 1 PEM X X X Wetland W-13
12 12 PEM X X X Wetland W-16
Agricultural Non-
13 13 Field Wetland | SP-13
14 14 PEM X X X Wetland W-14
15 15 PEM X X X Wetland W-18
16 16 PFO X X X Wetland W-19
17 17 PSS X X X Wetland W-19
18 18 PEM X X X Wetland W-19
Non-
19 19 Forest Wetland SP-19
20 20 PFO X X X Wetland W-23
21 21 PEM X X X Wetland W-22
Non-
22 22 Forest X Wetland SP-22
23 23 PFO X X X Wetland W-26
Non-
24 24 Forest X Wetland SP-24
25 25 PEM X X X Wetland W-30
26 26 PEM X X X Wetland W-33
Agricultural Non-
27 27 Field Wetland | SP-27
28 28 PEM X X X Wetland W-41
29 29 PEM X X X Wetland W-38
30 30 PEM X X X Wetland W-47
& EnviroScience 10
wa® Cxcellence In Any Environment



Smokestack Mitigation Bank Site

RES
Sample " .. .. | Hydrophytic | Wetlands | Hydric .
Plot Photo* | Community Vegetation Tl Soil Status Location
31 31 PFO X X X Wetland W-49
Non-
32 32 Forest X X Wetland SP-32
Non-
33 33 Forest X Wetland SP-33
34 34 PSS X X X Wetland W-45
Agricultural Non-
3% 3% Field Wetland | SP-3°

*photos are located in Appendix B
**PEM = Palustrine Emergent; PSS = Palustrine Scrub-Shrub; PFO = Palustrine Forest

Each sample plot, delineated wetland, and other waters are illustrated in Figure 5 (Appendix A).
The following section describes general conditions found within each plant community and
summarizes information from the data forms, located in Appendix C. Representative photographs
are included in Appendix B.

4.1 NON-WETLANDS

Two (2) upland communities, agricultural field and forest, exist within the project area. Dominant
species in each community are discussed below; complete vegetative data is included in the
Sample Plot forms provided in Appendix C. The agricultural field community is represented by
Sample Plots 4, 5, 10, 13, 27, and 35. The dominant species within the herbaceous layer of this
community include soybean (Glycine max, UPL), buttercup (Ranunculus sp., c.f. R. acris), and
wild chives (Allium schoenoprasum, FACU).

The onsite forest community is represented by Sample Plots 1, 9, 19, 22, 24, 32, and 33. The
dominant tree species within the forest community include silver maple (Acer saccharinum, FAC),
box elder (Acer negundo, FAC), red maple (Acer rubrum, FAC), American sycamore (Platanus
occidentalis, FACW), river birch (Betula nigra, FACW), southern red oak (Quercus falcata, FACU),
water oak (Quercus nigra, FAC), eastern cottonwood (Populus deltoides, FAC), sweet-gum
(Liquidambar styraciflua, FAC), and slippery elm (Ulmus rubra, FAC). The dominant species
within the shrub stratum include American elm (Uimus americana, FAC), privet (Ligustrum sp.,
NL), common pawpaw (Asimina triloba, FAC), box elder, shagbark hickory (Carya ovata, FACU),
slippery elm, choke cherry (Prunus virginiana, FACU), green ash (Fraxinus pennsylvanica,
FACW), and shingle oak (Quercus imbricaria, FAC). The herbaceous stratum is dominated by
wintercreeper (Euonymus fortunei, UPL), white panicled American-aster (Symphyotrichum
lanceolatum, FACW), farewell-summer (Symphyotrichum lateriflorum, FAC), Japanese
honeysuckle (Lonicera japonica, FACU), poison ivy (Toxicodendron radicans, FAC), river-bank
wild rye (Elymus riparius, FACW), and non-native bamboo (Phyllostachys sp., NL). The dominant
species within the woody vine stratum include river-bank grape (Vitis riparia, FACW) and poison

ivy.

4.2 WETLANDS

Fifty-two (52) wetlands were identified and delineated within the project area. The onsite portions
of these wetlands consist of PEM, PSS, and PFO vegetative communities. Wetland results are
given in Table 4.2 and are briefly described in the following section. Wetland size has been
determined for the portion of the wetland within the project area. These wetlands are illustrated
in Figure 5 (Appendix A).
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Table 4.2 Wetland Results within the Project Area
Wetland Photo* Cowardin F’Srlzjeez\t’ I:\hrlt:a JE:SLT;szl Map F.'age
Class (acres) Evaluation Location™
W-1 36 PFO 0.136 Jurisdictional 5.01
W-2 37 PFO 0.042 Jurisdictional 5.01
W-3 38 PFO 0.073 Jurisdictional 5.01, 5.02
w-4 39 PEM 0.038 Jurisdictional 5.02
W-5 40 PEM 0.016 Jurisdictional 5.02
W-6 41 PEM 0.438 Jurisdictional 5.02, 5.08
W-7 42 PEM 0.058 Jurisdictional 5.02
W-8 43 PEM 0.132 Jurisdictional 5.02
W-9 44 PEM 0.059 Jurisdictional 5.02
W-10 45 PEM 0.132 Jurisdictional 5.03
W-11 46 PEM 0.048 Jurisdictional 5.03
W-12 47 PEM 0.466 Jurisdictional 5.03
W-13 48 PEM 0.159 Jurisdictional 5.03
W-14 49 PEM 4.465 Jurisdictional 2‘_%39’7 208
W-15 50 PEM 0.209 Jurisdictional 5.04
W-16 51 PEM 0.806 Jurisdictional 5.04
W-17 52 PEM 0.572 Jurisdictional 5.04, 5.05
W-18 53-54 PEM 0.034 Jurisdictional 5.05
PEM 3.305
W-19 55-59 PSS 0.590 Jurisdictional 5.07
PFO 0.911
W-20 60 PEM 0.110 Jurisdictional 5.07
W-21 61 PFO 0.023 Jurisdictional 5.07
W-22 62 E’IEI\OA 82431; Jurisdictional 5.07
PEM 0.104
W-23 63-64 PFO 0.437 Jurisdictional 5.07
PFO 0.001
W-24 65 PEM 0.021 Jurisdictional 5.08
W-25 66 PEM 0.029 Jurisdictional 5.08
W-26 67 PFO 0.068 Jurisdictional 5.08
W-27 68 PEM 0.071 Jurisdictional 5.08
W-28 69 FF),EI\OA 8823 Jurisdictional 5.08
W-29 70 PEM 0.019 Jurisdictional 5.08
W-30 71-72 A2 2000 Jurisdictional 5.08
& EnviroScience 12
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. Size Within Prelimina
Wetland Photo* ch;’:;:'“ Project Area Jurisdicti_o'r'llgl Il_woz::;; Esgi
(acres) Evaluation
W-31 73 PEM 0.062 Jurisdictional 5.08
W-32 74 PEM 0.225 Jurisdictional 5.08
W-33 75 PEM 0.642 Jurisdictional 5.08
W-34 76 PEM 0.069 Jurisdictional 5.08
W-35 77 PEM 0.116 Jurisdictional 5.09
W-36 78 PEM 0.083 Jurisdictional 5.09
W-37 79 PEM 0.667 Jurisdictional 5.09
W-38 80 PEM 0.242 Jurisdictional 5.09
W-39 81 PEM 0.434 Jurisdictional 5.09
W-40 82 PEM 0.980 Jurisdictional 5.09
W-41 83 PEM 0.700 Jurisdictional 5.09
W-42 84 PEM 0.265 Jurisdictional 5.09
W-43 85 PEM 0.055 Jurisdictional 5.10
W-44 86 PEM 0.265 Jurisdictional 5.10
W-45 87-88 ':,'é'\s" 8:838 Jurisdictional 5.10
W-46 89 PEM 0.178 Jurisdictional 5.10
W-47 90 PEM 0.282 Jurisdictional 5.10
W-48 91 PEM 0.043 Jurisdictional 5.10
W-49 92-93 ':,E'\O" 8:35? Jurisdictional 5.10
W-50 94 PSS 0.007 Jurisdictional 5.10
W-51 95 PEM 0.117 Jurisdictional 5.11
W-52 96 PEM 0.036 Jurisdictional 5.11
Total Wetlands 20.648

*photos are located in Appendix B
**Site map located in Appendix A, Figure 5.

The majority of onsite wetlands are depressional wetlands within the agricultural fields and are
generally dominated by annual, PEM vegetation. This includes Wetlands W-4, W-5, W-6, W-7,
W-8, W-9, W-10, W-11, W-12, W-13, W-14, W-15, W-16, W-17, W-18, W-20, W-24, W-25, W-27,
W-29, W-31, W-32, W-33, W-34, W-35, W-36, W-37, W-38, W-39, W-40, W-41, W-42, W-43, W-
44, W-46, W-47, W-48, W-51, and W-52. These wetlands are represented by Sample Plots 3, 6,
7,8,11,12, 14, 15, 26, 28, 29, and 30. The dominant herbaceous species within most of these
wetlands are rough barnyard grass (Echinochloa muricata, FACW), fall panic grass (Panicum
dichotomiflorum, FACW), tall buttercup (Ranunculus acris), chufa (Cyperus esculentus, FAC),
mild water-pepper (Persicaria hydropiper, OBL), blunt spike-rush (Eleocharis obtusa, OBL),
water-purslane (Ludwigia palustris, OBL), rusty flat sedge (Cyperus odoratus, FACW), and
soybeans. Some of the wetland along the edges of the agricultural fields include more perennial
vegetation as dominant species; presumably the regular disturbance due to farming is less

Excellence In Any Environment

& EnviroScience .
—



Smokestack Mitigation Bank Site
RES

intensive in these areas. These species include lamp rush (Juncus effusus, OBL), Allegheny
monkey-flower (Mimulus ringens, OBL), white panicled American-aster (Symphyotrichum
lanceolatum, FACW), and common fox sedge (Carex vulpinoidea, FACW). Common indicators of
wetland hydrology within these wetlands include surface water, a high water table, soil saturation,
saturation visible on aerial imagery, crayfish burrows, geomorphic position, and the FAC-neutral
test. Other indicators of wetland hydrology that were less frequently observed within these
wetlands include water stained leaves, an algal mat or crust, a shallow aquitard, recent iron
reduction in tilled soils, aquatic fauna (diving beetles), and oxidized rhizospheres in living roots.
The hydric soil indicator within most depressional wetlands within agricultural field was depleted
matrix, although redox depressions and iron-manganese masses occurred as well.

Wetlands W-1, W-2, and W-3 are moderately small, depressional PFO wetlands in the riparian
forest along the Loosahatchie River near the northern boundary of the project area, west of Clear
Creek. These wetlands are represented by Sample Plot 2. The dominant species within the tree
and shrub strata is silver maple (Acer saccharinum, FAC). The herbaceous stratum within these
wetlands is very sparsely vegetated without dominant plant species. Sweet wood-reed (Cinna
arundinacea, FACW) is present in small amounts. Indicators of wetland hydrology present within
these wetlands include standing water, water marks, drift deposits (in Wetland W-1), water stained
leaves, sparsely vegetated concave surface, saturation visible on aerial imagery, and geomorphic
position. The hydric soil indicators within these wetlands are depleted matrix and redox
depressions.

Wetland W-19 is a moderately large wetland in the northeastern corner of the project area. This
wetland contains PFO, PSS, and PEM vegetative communities represented by Sample Plots 16,
17, and 18, respectively. The dominant tree species within the PFO community is willow oak
(Quercus phellos, FACW). American hornbeam (Carpinus caroliniana, FAC) is the dominant
shrub species within this community. The dominant herbaceous species within this community
include fowl manna grass (Glyceria striata, OBL) and Japanese honeysuckle (Lonicera japonica,
FACU). The PSS community has a shrub stratum dominated by green ash saplings. Common fox
sedge and shallow sedge (Carex lurida, OBL) are the dominant herbaceous species within this
community. The PEM community is dominated by mild water-pepper and is similar to many of the
other PEM wetlands within the agricultural fields. Hydrology indicators within this wetland include
a high water table, soil saturation, water stained leaves, saturation visible on aerial imagery,
geomorphic position, and the FAC-neutral test. The hydric soil indicator within this wetland is a
depleted matrix.

Wetland W-21 is a PFO wetland that extends into the northeast portion of the project area. The
community within this wetland is represented by Sample Plot 16 and is discussed in the
description for Wetland W-19.

Wetlands W-22 and W-23 are both wetlands in the northeast portion of the project area that are
composed of a PEM community within the agricultural field and a PFO community within the
adjacent forest. The PFO community is represented by Sample Plot 20 and the PEM community
is represented by Sample Plot 21. The dominant tree species within the PFO community is silver
maple. The shrub stratum is dominated by American elm (UImus americana, FAC) and green ash.
The dominant species within the herbaceous stratum is farewell-summer. The dominant species
within the PEM community is soybean, with the crop showing visible signs of stress due to the
hydrology. Wetland hydrology indicators within these wetlands include a high water table, water
stained leaves, an algal mat or crust, drainage patterns, saturation visible on aerial imagery, and
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the FAC-neutral test. The soils within these wetlands have a depleted matrix, an indicator of hydric
soils.

Wetlands W-26 and W-28 are PFO wetlands within the riparian forest west of Clear Creek. A
portion of Wetland W-28 extends into the agricultural field and has a PEM community very similar
to the majority of the PEM wetlands within the agricultural field. Sample Plot 23 represents the
PFO community within these wetlands. Silver maple and American elm are the dominant tree
species within this community. The herbaceous stratum is dominated by white grass (Leersia
virginica, FACW), small-spike false nettle (Boehmeria cylindrica, FACW), and green ash, though
overall it is sparsely vegetated. Indicators of wetland hydrology within these wetlands include
standing water, water stained leaves, sparsely vegetated concave surface, and geomorphic
position. Hydric soil indicators within these wetlands include depleted matrix and redox
depressions.

Wetland W-30 is a small depressional wetland along the edge of the agricultural field with a PEM
community represented by Sample Plot 25. The dominant herbaceous species within this
community is rough barnyard grass. The northern portion of this wetland extends into the forest,
and the PFO community is dominated by silver maple. The indicators of wetland hydrology
present within this wetland include surface water, a high water table, soil saturation, water stained
leaves, crayfish burrows, saturation visible on aerial imagery, geomorphic position, and the FAC-
neutral test. Soils within this wetland have a depleted matrix, and indicator of hydric soils.

Wetland W-49 is located in the southeastern corner of the project area and has PEM and PFO
vegetative communities. The PEM community is similar to most of the other PEM communities
within the onsite agricultural fields. The PFO community is represented by Sample Plot 31. The
tree stratum within this wetland is dominated by silver maple, American sycamore, red maple,
and American elm. Green ash and American elm are the dominant species within the shrub
stratum. The herbaceous stratum is sparsely vegetated, with water oak (Quercus nigra, FAC) and
black willow (Salix nigra, OBL) seedlings present. Surface water, a high water table, soil
saturation, drainage patterns, and moss trim lines are all present, indicating wetland hydrology.
The soils have a depleted matrix indicative of hydric soils.

Wetlands W-45 and W-50 are small wetlands along the edge of the agricultural field west of Clear
Creek. Sandy outwash from the agricultural field is present around these wetlands, and this is
visible from the aerial imagery. The western portion of Wetland W-45 is a PEM community with
vegetation similar to the other PEM wetlands within the agricultural fields. The eastern portion of
W-45 and all of W-50 are PSS communities represented by Sample Plot 34. The dominant shrub
species within this community include river birch (Betula nigra, FACW) and eastern cottonwood.
The dominant species within the herbaceous stratum are eastern cottonwood and an unknown
plant within the Asteraceae family. Indicators of wetland hydrology include surface water,
inundation visible on aerial imagery, water stained leaves, drainage patterns, and geomorphic
position. The hydric soil indicator present within these wetlands is a depleted matrix.

4.3 STREAMS, RIVERS, AND WET WEATHER CONVEYANCE

Thirty-three (33) features were identified and delineated within the project area as streams, rivers,
or wet weather conveyances (WWC). Thirty-one (31) of these features were assessed using the
methods described in Section 2.2.3. Clear Creek Canal was not assessed due to a previous
hydrologic determination upstream of the project area completed in 2011 (Determination ID 2841).
The Loosahatchie River was not assessed due to high water levels; however, because of the size,
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discharge, and onsite tributaries that assessed as perennial (i.e., Clear Creek and S-21), the
Loosahatchie River is also assumed to be perennial. All on-site features were also assessed and
assigned presumed jurisdiction under either TDEC or USACE. Based on the Clean Water Rule:
Definition of “Water of the United States”, thirteen (13) features are believed to waters of the
United States and regulated under the Clean Water Act and therefore under USACE jurisdiction.
Stream and wet weather conveyance assessment results are summarized in Table 4.3 and Table

4.4.

Locations of these features are depicted in Figure 5 (Appendix A).

Representative

photographs are included in Appendix B, habitat data forms are provided in Appendix D, and
Calculation of Normal Weather is included in Appendix E.

Table 4.3 Stream and Wet Weather Conveyance Determination and Presumed Jurisdiction
Results within the Project Area

Average Length e
Hydrologic 9 ng within the
. g Presumed Bankfull Within .
Feature Photo Determination BTV . . Project
Jurisdiction Width Project Area
(TDEC) . Area
(feet) (linear feet)
(acres)
Clear Creek 224-226 NA USACE 39.96 4,196 3.849
Loosahatchie | a 245 0.224
River b 227-229 NA USACE 118.67 684 0378
383 0.033
S-1 21 97-100 Stream USACE 3.75
b 3,465 0.298
S-2 101-106 WWC TDEC 5.6 3,648 0.469
S-3 107-109 WWC TDEC 1.9 106 0.005
S-4 110-116 WwC USACE 2.4 271 0.015
S-5 117-119 WWC TDEC 2.4 143 0.008
S-6 120-122 WWC TDEC 2.6 58 0.003
S-7 123-126 WWC TDEC 3.5 196 0.016
S-8 127-129 WWC TDEC 2.4 88 0.005
S-9 130-133 WWC TDEC 2.4 75 0.004
S-10 134-135 WWC TDEC 1.25 32 0.001
S-11 136-138 WWC TDEC 2.5 33 0.002
S-12 139-140 WwWC TDEC 3 56 0.004
S-13 141-143 WwWC TDEC 1.5 39 0.001
& EnviroScience 10
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Area
Feature Photo* Dthg::i:’z?tiign Pr_'es!m'!ed** g;ﬁ.iafgﬁ I‘ﬁ::ﬁlt: wli’t?ci?eg:e
(TDEC) Jurisdiction Width P|:01ect Area Area
(feet) (linear feet) (acres)
S-14 144-147 WWC USACE 1.8 101 0.004
S-15 148-150 Wwwc TDEC 1.5 82 0.003
S-16 151-153 Wwc TDEC 1.3 35 0.001
S-17 154-156 WWC TDEC 3 52 0.004
S-18 157-158 WwcC TDEC 2 18 0.001
S-19 159-171 Stream USACE 3.9 772 0.069
S-20 172177 WwcC USACE 4.1 230 0.022
S-21 178-183 Stream USACE 8 1,558 0.286
S-22 184-190 WwC TDEC 5.7 199 0.026
S-23 191-193 WwcC USACE 29 53 0.004
S-24 194-197 WwcC TDEC 1.8 92 0.004
S-25 198 WwcC USACE 0.7 18 <0.001
S-26 199-202 WwcC TDEC 2.4 295 0.016
S-27 203-207 WWC TDEC 8.9 183 0.037
s-28 208-209; WWC TDEC 3.2 152 0.011
S-29 210-213 WWC USACE 1.7 51 0.002
S-30 215-219 WwcC TDEC 6 586 0.081
S-31 220-223 WwC USACE 4.2 83 0.008
Total Stream and Wet Weather Conveyance 18,374 5.894

*photos are located in Appendix B
** jurisdiction must be verified by USACE and TDEC

& EnviroScience
-—

Excellence In Any Environment

17




Smokestack Mitigation Bank Site

RES

Table 4.4 Stream and Wet Weather Conveyance Assessment Results within the Project Area

Assessed Reach™
Feature Upstream | Downstream | TEZC P | Nocore. | Classification
(lat/long) (lat/long)
Clear Creek NA NA NA NA NA
Loosahatchie River 2 NA NA NA NA NA
S-1 Z %592771225572 _%%2771%%%% 23.75 25.5 Stream/Intermittent
L IR
o gmm mmm | e | | wemee
T
IR
e O
5-10 et | 99281280 1 1075 1225 | WWC/Ephemeral
S-11 oo | 3928125 | 1075 1225 | WWC/Ephemeral
T R
co o | | o | womens
cu 33 ST | os | e
co B Smmm s | o | ok
co | S| mTmn | | s | woms
cv | gmmal mmme | o | s | wwom
w0 | ZTE ST e | e | womm
S-19 _%592771‘&%; _%5927725057%12 18* 19.5 Stream/Intermittent
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Assessed Reach™
Festurs Upshreem | Dowrstream | Tocore | Score | Classiiation
(lat/long) (lat/long)

5-20 oy | Sy 15 175 | WWGC/Ephemeral
S-21 %5927?%%‘;% _%5927%3;%‘; 25 26.5* Stream/Perennial
5-22 SO | Sozseret | 1225 13.75 | WWG/Ephemeral
s-23 Suoaraat | 2028 | 625 875 | WWC/Ephemeral
s-24 oSl el 45 6 WWC/Ephemeral
S-25 _%59'.27%57372%' NA Primary#2 | 6.5 WWC/Ephemeral
5-26 S2B095% | 30280995 | 1025 11.75 | WWG/Ephemeral
s-27 5200500, | 320N 10.5 12 | WwC/Ephemeral
5-28 2T e | o2areent 9.75 1125 | WWC/Ephemeral
5-29 So2Toesh | Sarheet | 1375 1525 | WWC/intermittent
5-30 T | T 9.75 1125 | WWC/Ephemeral
5-31 2B | oame 15.5 165 | WWClintermittent

* indicates assessors judgement overruled total score
**NA indicates not assessed

The Loosahatchie River, Clear Creek Canal, Stream S-1, and Stream S-2 are the larger streams
within the project area. The Loosahatchie River is a channelized stream that flows from the
northeast and along the northern portion of the project area. The Loosahatchie River is a tributary
to the Mississippi River; the confluence is located northwest of Memphis.

Clear Creek Canal, also known as Cypress Creek, Stream S-1, and S-2 are tributaries to the
Loosahatchie River. Clear Creak Canal, Stream S-1, and S-2 are channelized and generally flow
south to north.

S-1 is an intermittent stream that originates south of the project area and flows north to the
Loosahatchie River through the central portion of the project area. This stream has been severely
altered and functions also as channelized drainage for the agricultural field. The stream accounts
for 3,848 feet of waterway within the project area. Many of the other water features that were
assessed flow into S-1. The substrate is composed primarily of sand and silt.

S$-2 is an agricultural ditch/ WWC that originates in the southwestern corner of the project area
and flows north to the Loosahatchie River along the western edge of the project area. This feature
is channelized, and the excavated castings are along the upland edges of the ditch. The feature
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accounts for 3,648 feet of waterway within the project area. Pools are present within S-2 and
become intermittent pools towards the Loosahatchie River. The substrate is composed primarily
of sand and silt.

S-3 is an ephemeral/WWC that originates at the eastern edge of the western soybean field in the
project area. This feature is a rill composed of approximately 106ft of linear channel. S-3 flows
east into S-1. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. The substrate is composed primarily of sand and silt.

S-4 is an ephemeral/WWC that originates at the western edge of the central soybean field in the
project area. The feature is a rill composed of approximately 271ft of linear channel. S-4 flows
west into S-1. The downstream portion of S-4 had a defined bed and bank. The channel was
observed to be dry <24hrs after a significant rain event that occurred prior to the field assessment.
The substrate is composed primarily of sand and silt.

S-5 is an ephemeral/WWC that originates at the western edge of the central soybean field in the
project area. This feature is a rill composed of approximately 143ft of linear channel. S-5 flows
southwest into S-4. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. The substrate is composed primarily of sand and silt.

S-6 is an ephemeral/WWC that originates at the eastern edge of the western soybean field in the
project area. This feature is a rill composed of approximately 58ft of linear channel. S-6 flows
east into S-1. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. The substrate is composed primarily of sand and silt.

S-7 is an ephemeral/WWC that originates at the western edge of the central soybean field in the
project area. This feature is a rill composed of approximately 196ft of linear channel. S-7 flows
west into S-1. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. Substrate is composed of clay and silt.

S-8 is an ephemeral/WWC that originates at the eastern edge of the western soybean field in the
project area. This feature is a rill composed of approximately 88ft of linear channel. S-8 flows
east into S-1. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. The substrate is composed primarily of sand and silt.

S$-9 is an ephemeral/WWC that originates at the eastern edge of the western soybean field in the
project area. This feature is a rill composed of approximately 75ft of linear channel. S-9 flows
east into S-1. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. The substrate is composed primarily of sand and silt.

S-10 is an ephemeral/WWC that originates at the eastern edge of the western soybean field in
the project area. This feature is a rill composed of approximately 32ft of linear channel. S-10
flows east into S-1. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. The substrate is composed primarily of silt.

S$-11 is an ephemeral/WWC that originates at the western edge of the central soybean field in the
project area. This feature is a rill composed of approximately 33ft of linear channel. S-11 flows
west into S-1. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. The substrate is composed primarily of silt and sand.
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S-12 is an ephemeral/WWC that originates at the eastern edge of the western soybean field in
the project area. This feature is a rill composed of approximately 56ft of linear channel. S-12
flows east into S-1. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. The substrate is composed primarily of silt and sand.

S$-13 is an ephemeral/WWC that originates at the western edge of the central soybean field in the
project area. This feature is a rill composed of approximately 39ft of linear channel. S-13 flows
west into S-1. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. The substrate is composed primarily of silt and sand.

S-14 is an ephemeral/WWC that originates at the western edge of the central soybean field in the
project area. This feature is a rill composed of approximately 101ft of linear channel. The
downstream portion of S-14 had a clearly defined bed and bank. S-14 flows west into S-1 and
has a hydrologic connection with Wetland W-14. The channel was observed to be dry <24hrs
after a significant rain event that occurred prior to the field assessment. The substrate is
composed primarily of silt and sand.

S-15 is an ephemeral/WWC that originates at the eastern edge of the western soybean field in
the project area. This feature is a rill composed of approximately 82ft of linear channel. S-15
flows east into S-1. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. The substrate is composed primarily of silt and sand.

$-16 is an ephemeral/WWC that originates at the western edge of the central soybean field in the
project area. This feature is a rill composed of approximately 35ft of linear channel. S-16 flows
west into S-1. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. The substrate is composed primarily of silt.

S-17 is an ephemeral/WWC that originates at the western edge of the central soybean field in the
project area. This feature is a rill composed of approximately 52ft of linear channel. S-17 flows
west into S-1. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. The substrate is composed primarily of silt and sand.

S$-18 is an ephemeral/WWC that originates at the western edge of the central soybean field in the
project area. This feature is a rill composed of approximately 41ft of linear channel. S-18 flows
west into S-1. The channel was observed to be dry <24hrs after a significant rain event that
occurred prior to the field assessment. The substrate is composed primarily of silt and sand.

S$-19 is an intermittent stream within the southwestern parcel located south of the railroad tracks.
This stream originates offsite and generally flows northwestern within the project area. The
riparian area of this stream is both in soybean field and forested sections. Offsite to the west, the
stream pools due to drainage alterations in a neighboring field. S-19 is composed of
approximately 772ft of linear channel. The substrate is composed primarily of silt and clay.

S$-20 is an ephemeral/WWC that originates in a wetland within a soybean field in the northeastern
portion of the project area. This feature flows in a southeastern direction into Stream S-21.
Alterations to this feature indicate that it was originally constructed in order to drain a low laying
area within the agricultural field. This area is wetland and identified as W-22. S-20 is
approximately 230 linear feet of channel. The substrate is composed primarily of silt and sand.

S$-21 is a perennial stream that flows from east of the project area and southwest through the
northeastern portion of the project area. This waterway is 1,558 linear feet and flows into Clear
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Creek. S-21is connected to an offsite stream that flows along the eastern boundary of the project
area. The substrate is composed of silt and hardpan.

S$-22 is an ephemeral/WWC that originates in the northern end of the southeastern soybean field.
This feature originates on the edge of the soybean field and flows northwesterly. The feature is
199 linear feet and drains into S-21. The substrate is composed of silt and sand.

S$-23 is an ephemeral/WWC that originates at the edge of the eastern soybean field on the eastern
edge of the project area. This rill feature is approximately 53 linear feet of channel and flows
southeast to an offsite unnamed feature that flows along the western boundary of the project area.
The downstream portion of S-23 has a clearly defined bed and bank. The substrate is composed
primarily of silt and sand.

S-24 is an ephemeral/WWC that originates at the edge of the eastern soybean field on the eastern
edge of the project area. This feature flows north into S-23. The rill feature is approximately 92
linear feet of channel. The substrate is composed primarily of silt and sand.

S-25 is an ephemeral/WWC that originates at the edge of the eastern soybean field on the eastern
edge of the project area. This feature flows east to an offsite unnamed feature. The feature has
a poorly defined bed and bank and is partially vegetated. This feature is approximately 18 linear
feet. The substrate is composed primarily of silt and sand.

S$-26 is an ephemeral/WWC that is located near the eastern edge of the central soybean field in
the southern portion of the project area. S-26 is 295 linear feet in length and flows through
soybean field, Wetland W-45, and a riparian forest of Clear Creek before draining into it. The
substrate is composed of silt.

S$-27 is an ephemeral/WWC that originates on the western edge of the western soybean field,
located in the southeastern portion of the project area. This feature originates at the edge of the
riparian forest of Clear Creek. This feature is 183 linear feet and flows west into Clear Creek. The
substrate is composed primarily of silt and sand.

S$-28 is an ephemeral/WWC that originates on the eastern edge of the central soybean field,
located in the south-central portion of the project area. This feature flows through Wetland W-50
located on the edge of the riparian forest and into Clear Creek. This feature is 152 linear feet.
The substrate is composed primarily of silt and sand.

$-29 is an intermittent stream that drains Wetland W-49 and is located in the southeastern portion
of the project area. The stream becomes defined near the eastern edge of the wetland and flows
east toward an offsite unnamed stream. Although the “Presence of baseflow” metric was not
available due to recent rainfall (~36hrs prior to assessment), baseflow would have been present
after 48hrs and beyond due to the amount of standing water in the PEM/PFO wetland. Due to
the presence of prolonged baseflow, feature was determined to be intermittent. The substrate is
composed primarily of silt and sand.

S$-30 is an ephemeral/WWC that originates east of the project area. This feature flows west
through a wooded area in the southeastern portion of the project area and is 696 linear feet. The
substrate is composed primarily of silt.

S-31 is an intermittent/WWC that provides hydrologic connection between Wetland W-1 and
Wetland W-3. The feature flows in a northern direction through the riparian forest along the
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Loosahatchie River. S-31 is approximately 83 linear feet. The substrate is composed primarily
of silt and sand.

4.4 PONDS AND LAKES
No open water aquatic resources were identified within the project area.
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5.0 REGULATORY JURISDICTION

The streams, wetlands, wet weather conveyance, and deepwater habitats described in this
document are under the jurisdiction of USACE and/or TDEC. Wetlands are regulated by Sections
401 and 404 of the Clean Water Act and state wetland laws, including the Aquatic Resource
Alteration Permit (ARAP) program. No filling may occur in these areas without their written
permission. Please contact the Memphis Environmental Field Office of TDEC at (901) 371-3000
or the Memphis District USACE at (901) 544-3682 before working in these areas.

The following information is excerpted and summarized from the 2007 U.S. Army Corps of
Engineers Jurisdictional Determination Form Instructional Guidebook.

“In 2001, the ... U.S. Supreme Court’s decision in the Solid Waste Agency of Northern Cook County
(SWANCC) v. Corps held that isolated, intrastate, non-navigable waters could not be regulated under
the CWA based solely on the presence of migratory birds. Following the SWANCC decision it generally
was believed that a water body (including a wetland) was subject to CWA jurisdiction if the water body
was part of the U.S. territorial seas, or a traditional navigable water, or any tributary to a traditional
navigable water, or a wetland adjacent to any one of the above. In addition, isolated wetlands and other
waters might be considered jurisdictional where they had the necessary link to either navigable waters
or interstate commerce.”

In the state of Tennessee, the Tennessee Water Quality Control Act of 1977 defines waters of
the state in broad terms: “waters means any and all water, public or private, on or beneath the
surface of the ground, that are contained within, flow through, or border upon Tennessee or any
portion thereof, except those bodies of water confined to and retained within the limits of private
property in single ownership that do not combine or effect a junction with natural surface or
underground waters.” Therefore, isolated wetlands not under the jurisdiction of USACE are still
regulated by TDEC and require an ARAP.

“In 2006, the Supreme Court once again addressed the jurisdictional scope of Section 404 of the CWA,
specifically the term “the waters of the U.S.,” in Rapanos v. U.S. and in Carabell v. U.S. (hereafter
referred to as Rapanos).

The decision provides two new analytical standards for determining whether water bodies that are not
traditional navigable waters (TNWSs), including wetlands adjacent to those non-TNWs, are subject to
CWA jurisdiction: (1) if the water body is relatively permanent, or if the water body is a wetland that
directly abuts (e.g., the wetland is not separated from the tributary by uplands, a berm, dike, or similar
feature) a relatively permanent water body (RPW), or (2) if a water body, in combination with all wetlands
adjacent to that water body, has a significant nexus with TNWs. CWA jurisdiction over TNWs and their
adjacent wetlands was not in question in this case, and, therefore, was not affected by the Rapanos
decision. In addition, at least five of the Justices in Rapanos agreed that CWA jurisdiction exists over
all TNWs and over all wetlands adjacent to TNWs.

The Memo states that the [USACE and USEPA] will assert jurisdiction over the following categories of
water bodies: TNWSs; all wetlands adjacent to TNWSs; non-navigable tributaries of TNWs that are
relatively permanent (i.e., tributaries that typically flow year-round or have continuous flow at least
seasonally); and wetlands that directly about such tributaries. In addition, the agencies will assert
jurisdiction over every water body that is not an RPW if that water body is determined (on the basis of a
fact-specific analysis) to have a significant nexus with a TNW. The classes of water body that are subject
to CWA jurisdiction only if such a significant nexus is demonstrated are: non-navigable tributaries that
do not typically flow year-round or have continuous flow at least seasonally; wetlands adjacent to such
tributaries; and wetlands adjacent to but that do not directly about a relatively permanent, non-navigable
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tributary. A significant nexus exists if the tributary, in combination with all of its adjacent wetlands, has
more than a speculative or an insubstantial effect on the chemical, physical, and/or biological, integrity
of a TNW. Principal considerations when evaluating significant nexus include the volume, duration, and
frequency of the flow of water in the tributary and the proximity of the tributary to a TNW, plus the
hydrologic, ecologic, and other functions performed by the tributary and all of its adjacent wetlands.”

6.0 ASSUMPTIONS AND DISCLAIMERS

The constant influence of human activity on the project area can result in a rapid change of
ecological boundaries. Over time, natural succession and changes in hydrology can also affect
their boundaries. The precision of GPS collected data is subject to variation caused by canopy
cover, atmospheric interference, and satellite configuration. Because slight inaccuracies are
possible, all acreages and derived boundaries presented in this report are approximate.

The results and conclusions contained in this report apply to the year and date in which the data
were collected. This report is not considered officially valid until it is approved by USACE. The
report is then valid for a period of five years. Refer to the USACE Regulatory Guidance Letter #
94-1 (23 May 1994).
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Figure 5.03. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.
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Figure 5.04. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.
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Figure 5.05. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.
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Figure 5.06. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.
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Figure 5.07. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.
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Figure 5.08. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.
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Figure 5.09. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.
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Figure 5.10. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.

Tennessee Department of Environmental Conservation
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Figure 5.11. Site Map of Wetlands and Other Water Resources.
Smokestack Mitigation Bank Site.

Tennessee Department of Environmental Conservation
Hydrologic Determination
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I:I Stream (Perennial) = Ditch
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 2. Sample Plot 2 representing a palustrine forested (PFO)
Wetland W-1.

s
wetland community within
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 3. Sample Plot 3 representing a palustrine emergent (PE) wetland community within
Wetland W-7.

Photo 4. Sample Plot 4 representing an agricultural field community within the project area.

B-2



Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 5. Sample Plot 5 representing an agricltural field community within the project area.

.
L3

Photo 6. Sample Plot 6 representing a PEM wetland community within Wetland W-6.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 8. Sample Plot 8 representing a PEM wetland community within Wetland W-9.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 11. Sample Plot 11 representing a PEM wetland community within Wetland W-13.

Photo 12. Sample Plot 12 representing a PEM wetland community within Wetland W-16.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 13. ample Plot 13 representing n agricultural fied co

¥

mmunity within the project area.

Photo 14. Sample Plot 14 representing a PEM wetland community within Wetland W-14.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 16. Sample Plot 16 representing a PFO wetland community ithin Wetland W-19.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

15 45 :

Photo 1. Sample Plot 17 representing a palustrine scrub-shrub (PSS) wetland community
within Wetland W-19.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 20. Sample Plot 20 representing a PFO wetland community within Wetland W-23.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 21. Sample Plot 21 representing a PEM wetland community within Wetland W-22.

Photo 22. Sample Plot 22 representing a forest community within the project area.

B-11



Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Aﬁg“ e ;'k ":& 4

2 i : : ks :
epresenting a PFO wetland community within Wetland W-26.

Photo 23. Saple Plot 23 r

Photo 24. Sample Plot 24 representing a forest community within the project area.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 26. Sample Plot 26 representing a PEM wetland community within Wetland W-33.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 30. Sample Plot 30 representing a PEM wetland community within Wetland W-47.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 31. Sample Plot 31 representing a PFO wetland community within Wetland W-49.

Photo 32. Sample Plot 32 représenting a forest community within the project area.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Pt s

Photo 33. Sample Plot 33 representing a forest counity within the project area.

4

Photo 34. Sample Plot 34 representing a PSS wetland community within Wetland W-45.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 35. Sample Plot 35 rebresenting an agricultural field community within the project area.

4

Photo 36. Wetland W-1 (PFO) facing west.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 38. Wetland W-3 (PFO) facing west.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 39. Wetland W-4 (PEM) facing west.

Photo 40. Wetland W-5 (PEM) facing south.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 41. Wetland W-6 (PEM) facing west.

Photo 42. Wetland W-7 (PEM) facing west.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 43. Wetland W-8 (PEM) facing east.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 45. Wetland W-10 (PEM) facing east.

Photo 46. Wetland W-11 (PEM) facing west.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 48. Wetland W-13 (PEM) facing north.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 49. Wetland W-14 (PEM) facing east.

Photo 50. Wetland W-15 (PEM) facing east.

B-25



Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 52. Wetland W-17 (PEM) facing south.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 53. Wetland W-18 (PEM) facing east.
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Photo 54. Wetland W-18 (PEM) facing west.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Phto 55. Wetland W-19 (PEM) facing north.
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Photo 56. Wetland W-19 (PEM) facing east.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 58. Wetland W-19 (PFO) facing south.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 60. Wetland W-20 (PEM) facing north.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 62. WetIandW-22 (PEM) facing west.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 64. Wetland W-23 (PFO) facing east.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 65. Wetland W-24 (PEM) facing north.

Photo 66. Wetland W-25 (PEM) facing south.

B-33



Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 0. Wetland W-29 (PEM) facing northeast.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 71. Wetland W-30 (PEM) facing south.
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Photo 72. Weland W-30 (PFO) facing norh.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 73. Wetland W-31 (PEM) facing north.

Photo 74. Wetland W-32 (PEM) facing south.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 75. Wetland W-33 (PEM) facing southeast.

Photo 76. Wetland W-34 (PEM) facing northeast.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 77. Wetland W-35 (PEM) facing east.

Photo 78. Wetland W-36 (PEM) facing north.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 79. Wetland W-37 (PEM) facing south.

Photo 80. Wetland W-38 (PEM) facing south.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 81. Wetland W-39 (PEM) facing north.

Photo 82. Wetland W-40 (PEM) facing east.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 84. Wetland W-42 (PEM) facing north.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 85. Wetland W-43 (PEM) facing west.

Photo 86. Wetland W-44 (PEM) facing south.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 87. Wetland W-45 (PEM) facing west.

5. At
Photo 88. Wetland W-45 (PSS) facing south.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 89. Wetland W-46 (PEM) facing north.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 93. Wetland W-49 (PFO) facing north.

Photo 94. Wetland W-50 (PSS) facing east.
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 95. Wetland W-51 (PEM) facing east.

Photo 96. Wetland W-52 (PEM) facing north.
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Photo 97. Shows S

Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 98. S-1 from middle of assessed reach,fcing upstream (115/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 100. Shows S-1 downstream of the culvert, facin downstream (11/5/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 102. S-2, facing downstream, showing the upper end of the reach (11/5/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

A P ’ g
Photo 104. Depicts the middle of the S-2 reach with aquatic vegetation, defined bed and banks
(11/5/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 105. lower end of reach, shws decreasdwate} in channel (1/5/18)

Aﬂ' .

" Photo 106. Shows S-2 be;:-o'mes intermittet in Iowe reach (11/5/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 108. S, showing channel ecmes more defined within the wood line, but little evidence
feature consistently moves water (11/13/18)

B-54



Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 109. S-3, showing confluence with S-1. Presece of leaves still in channel ftr large rain
events indicates hydraulic use is low (11/13/18)

Photo 110. Large headcut at top of feature S-4 (11/13/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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112. S-4 showing weak banks and small floodplain (11/13/18)

Photo
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

B O A T Y ’j

ping channel (11/13/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 119. S-5 Iowef reach, before cofluric ith S-Zl, facing downstream (11/3/18)
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Photo 120. Depicts the channel of S-6, facing downstream (11/13/18)

B-60



Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

X715
Photo 122 S 6, showmg upland vegetation dominates the lower reach’s channel before
confluence with S-1 (11/13/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Pot 125. S- startig o incie thrugh the soil rofile (1/1318)
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Photo 126. Defined channel of S-7, fai:i downstream (11/13/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 130. Shows entire S-9 feature with deflnedbed and bank (11/13/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 132. S-9, showing channel incision but upland plants present in chann
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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35. Shows headcut into defined channel of feature S-10 (11/13/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 137 S 11 channel showmg deflned channel through |nC|S|on and conflunce with S-1
(11/13/18)

Photo 138. S- 11 showmg short defined channel as headcut developed off soy fleld (11/13/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 139. S-12 upper reach with udefined banks and"upland \/egetation (12/13/18)
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Photo 140. Shows poorly defined channel with encroaching upland vegetation of S-12 as the
feature joins S-1 (11/13/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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‘Photo 142 S 13 channel facmg downstream (11/13/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Phto 143 S- 13 confluence W|thS 1, showmg vegetated channel(11/13/18)

Photo 144 Top of S-14 feature showmg channel formatlon facmg downstream (11/13/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 148. Upper reach of S-15, shows por channel definition and developd in-channel
structure (11/13/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

(11/13/18)

-

Photo 150. Lower reach of S-15 shows elements of primary indicator #2 for WWC (11/13/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 154. -17 shing headcut at t of feature nd watr source from soy field (11/13/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 155. S-17 from top of feature, facing downstream (111
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 159. Top of assessment area for S-19, at culverted crossing. (11/14/18)

in channel (11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 161. S-l inding throug

h soy field with intermittent water, additional

from offsite feature into S-19 (11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 164. S-19, showing sorting of substrates in channel (11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

, hoing reach lacks defined
vegetation (11/14/18)

AT 0. 57 g ’/ Ry ] y 4 .
re S-19 runs into wood line where bed and bank feature
defined (11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

<
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el (11/14/18)

Photo 168. Wetland plants present in S-19 chann

B-84



Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

25 4

Photo 170. S-9, headcut present where channel is covered by a comlex of roots, water
present in channel again (11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Photo 172. Wetland provide‘s 'source water for feature S-20, facing upstream (11714/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 175. S-20, showing water level at bank full, facing downstream (11/14/18)
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Photo 176. S-20 channel shows low sinuosity and wrack lines along channel margins (11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

event) (11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 179. S 21, showmg water level is at bankful nearly 48hrs after last rain event indicating
consistent discharge (11/14/18)

Photo 180. S-21, showmg rlfﬂe pooI complex with deposmonal feature (11/14/8)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

MR

vl A . L N GRS < .4 «
Photo 181. S-21, showing hydrologic diversity in feature (11/14/18)

Photo 182. Headcut using. incision through the profilé as jst upstream of coanuLence with

Clear Creek (11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 183. S-21, immediately upstream of the confluence wrth Clear Creek., facing downstream
(11/14/18)

Photo 184 ead of feature S 22 showrng Iarge headcut at edgeof the soy f||d (11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

R <

Photo .186 S-22, shows channel |n wood ||ne facmg downstream (11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

& L 4.~ ., ' ":— ‘b\_ - . - ]
owihg strong bed and bank of relic channel and small active channel
(11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Y \RE

- Q" Y

Photo 189. S-22, showing section has little inuosity‘a's it drains into Clear aal Creek

/ o A o B ‘. o ) J;*"_‘ ’ - o : S
Photo 190. Feature S-22 dumps into Clear Canal Creek (1
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

channel (11/6/18).
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

< Y

Photo 195. Depicts a poorly defined S-24 channel with upland vegetation, facing downstream
(11/14/18)

g N :
Photo 196. S-24 channel shows little sinuosity and is dry ~36hrs after significant rain event
(11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

. f, ‘.-‘ 2 3

) . r__,"‘\ ". ,_.. l:k"‘* w7y d
Photo 198. S-25, qualifies for primary indicator #1, lacks defined bed and bank, dominated by

upland veg. (11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 204. Shows feature S-27°S channel is dominated with previous years leaf class
(11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

facing downstream (11/14/18)

Photo 205. S-27 channel sos little sign of hdrologicuse,

Photo 206. S-27, ectin shows wea bank features (11/4/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 207. Feature S-27 prior to ainir;g int Clear Creek (11/14/18 '
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

oA . v B e e, o ¥ R _..
Photo 209. Shows S-28 has a wetland in relic channel (11/14/18)

i ;‘} 2
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Photo 210. Shows wetland that feature S-29 drains, facing upstream (11/14/18)

B-105



Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 212 S-29, small dralnage feature, showmg undefmed banks and Ieaflltter in channel
(11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 214. Small S-28 channel within Iar rélic channel before confluence Wit Clear Creek
(11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

’7; 4 [ — R TR el
Photo 216. Showing swale of S-30, facing downstream (11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

o
W Ay 2 - ‘q A

Photo 217. S-30 channel, showing preious year’s leave within channel, inicatin
(12/14/18)
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Photo 218. Shows low sinuosity of S-30 (11/14/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

o

Photo 220. Top of S-31, facing downstream from Weln' (11/6/18)

I
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

tr

Photo 221. S-31, showing channel and drainage into wetland (11/6/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

ay & Ve oo b
Photo 223. S-31 showing pooled water, however <48hrs since last significant rain event

(11/6/18)

Photo 224. Clear Creek facing south, upstre (11/5/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 226. Clear Creek substrate (11/5/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 227. Loosahatchie River facing east, upstream (11/5/18)

Photo 228. Loosahatchie River facing west, downstream (11/5/18)
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 229. Loosahatchie River substrate (11/5/18)

for endngered bat species within the project area.

Photo 230. Typical potential roost tree (PRT)

B-115



Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

Photo 232. Typlcal PRT for endangered bat spemes within the prOJect area
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Smokestack Mitigation Bank Site
Photographed November 5, 6, 13, and 14, 2018

ok e

Photo 233. Typical PRT for endangered bat spcis within the project area.

Photo 235. Typical PRT for endangered bat species within the project area.
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WETLAND DETERMINATION DATA FORM - Atlantic and Guif Coastal Plain Region

i en M (b Yo <
ProjectiSite: Spgllettet M Jlgel City/County: L@{s’il%}’ / Skalbt  sampling Date:

P
Applicant/Owner: @.E’% /TD(’R"}T" ’[State:&?%} Sampling Point: gP i

Investigator(s): (5 Sleley |, Favite st . Facg, Section, Township, Range:

Landform (hillslope. terrace, efc.): '{‘ﬁ“ el Local relief (concave, convex, none), __(\gA¢ Slope (%):

Subregion (LRR or MLRA): LR?\ ?iz \'\ Lat: 3 S ' 2%”({{“7 f}} Long: ,_<667 - 7 ;3 Q?% Datum: ‘-")G’{”j ?é‘?g
Soil Map Unit Name: L\) :\\)i}”N‘ oty Ew‘\ﬁ, 0% 23 f an ;;;?c‘i atle Stune Vo ﬂ&:}c;, \M‘j t}mfg\"f«z@mm classification: ‘l\}/

Are climatic / hydrologic conditions on the site typical for this ti?ne of year? Yes i;_ No___ (if no, explain in Remarks.)

Are Vegetation ,Soil ________, or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes _}i_ No__
Are Vegetation __ , Soil _____, or Hydrology naturally problematic? (If needed, explain any answers in Remarks.}

SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes % No Is the Sampled Area
Hydric Soil Present? Yes No A within a Wetland? Yes No ><”
Wetland Hydrology Present? Yes No >‘<
Remarks: ’
coresT
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicalors (minimum of one is required; check all that apply) ___ Surface Soil Cracks (B6)
___ Surface Water (A1) ___ Aquatic Fauna (B13) ____ Sparsely Vegetated Concave Surface (B8)
___ High Water Table (A2) __ Marl Deposits (B15) {(LRR U) ___ Drainage Patterns (B10)
___ Saturation (A3} __ Hydrogen Sulfide Odor (C1) ___ Moss Trim Lines (B16)
__ Water Marks (B1) __ Oxidized Rhizospheres along Living Roots (C3) ___ Dry-Season Water Table (C2)
___ Sediment Deposits (B2) __ Presence of Reduced Iron (C4) ___ Crayfish Burrows (C8)
__ Drift Deposits (B3) __ Recent Iron Reduction in Tilled Soils (C8) ____ Saturation Visible on Aerial Imagery (C9)
__ Algal Mator Crust (B4) ___ Thin Muck Surface (C7) ___ Geomorphic Position (D2)
___ lron Deposits (BS) ___ Other (Explain in Remarks) ___ Shallow Aquitard (D3)
__ Inundation Visible on Aerial Imagery (B7) ___ FAC-Neutral Test (D5}
___ Waler-Stained Leaves (B9) ___ Sphagnum moss (D8) (LRR T, U}
Field Observations:
Surface Water Present? Yes _____ No ___E_‘{_ Depth (inches):
Water Table Present? Yes ____ No < Depth (inches}: X
Saturation Present? Yes ______ No__7* Depth (inches): Wetland Hydrology Present? Yes No \
(includes capillary fringe)
Describe Recorded Data (stream gauge. monitoring weil, aerial photos, previous inspections), if available:
Remarks:

US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region - Version 2.0



VEGETATION (Four Strata) — Use scientific names of plants:

Sampling Point: SP - l

Absolute Dominant Indicator

Tree Stratum ( % Cover _Species? _Status

Dominance Test worksheet:

/L}Lf = Total Cover(
50% of total cover: SQ., 20% of total cover: 3{?*
Woody Vine Stratum (Plot size: 00" )
1.

ok

= Total Cover

50% of total cover: 20% of total cover:;

Number of Dominant Species
1. Acer S kd FAT | That Are OBL, FACW, or FAC: 5 (A)
: i nedpnad o 1S ¥ oAt :
2 ’ATQJ é . g‘g i{ o - %} Total Number of Dominant %ﬁ
3. _Plafenns sutideatulic o FACE- Species Across All Strata: (B
4 b pwbrbpm I ¥ A Bercent of Dominant Soedi ra
9 [P 3 s ercent of Dominant Species i gy
5. Dlpans synericons 1O N FAC | i are OBL, FACW, ot FAC: _ 2+ 7 (AB)
6. Querens s weludiag 5 A ppL '
7 Prevalence Index warksheet:
8 Total % Cover of: Multiply by;
’ 3 ig = Total Cover OBL species X1=
50% of totag COVer: 5?» g 20% of total cover: FACW spt.ar:!es x2=
Sapling/Shrub Stratum  (Plot size: f{f; ) ) FAC speme.s X3 =
1. _Dlrans arusitens %) V' Fac | FACU species x4 =
2. L-:i%‘%‘%% fud G, gi . NL UPL species xS =
1= e .
3._Asiymena. trildba %’:1 ¥ FAS, | Column Totals: A ®)
R E A sdytAsh ‘ 2.
. {g_a 4 > PYIR IXETS , N__ #ACL Prevalence Index = B/A =
Wirtht niftbe FAC - - -
5. wirthg n Zj i A Hydrophytic Vegetation indicators:
8. . 1-Rapid Test for Hydrophytic Vegetation
7 _/~ 2-Dominance Testis >50%
8. ___ 3-Prevalence Index is £3.0’'
= = Total Cover } %f* ___ Problematic Hydrophytic Vegetation' (Explain)
50% of total cover: é f ++3  20% of total cover: :
I
Herb Stratum (Plot size: S ) "Indicators of hydri ;
nerp straium — ydric soil and wetland hydrology must
1. EIAG aEiia 5 %%‘*‘%ézﬁ 4 KB'O ‘{ D ?i. be present, unless disturbed or problematic.
2. Laonttira i %m?i& A, 0 A FAL Ul Definitions of Four Vegstation Strata:
3. Sﬁv frj = @5?"’1 3 i;( riothim M FA{I Tree — Woody plants, excluding vines, 3in. (7.6 cm) or
4. C i &f’iafxé (ATAN N L R Y more in diameter at breast height (DBH), regardless of
5. SeuleX renedifelic a4 k) FAC | height.
P . Lt Y i .
6. Sﬂigé%%@ al{sima /ﬁ&g@c}i%; 2 ! N FAE U Sapling/Shrub — Woody plants, excluding vines, less
7. Mile o b Ceparies | N 2L | than 3in. DBH and greater than 3.28 ft (1 m) tall.
8. U“‘ K AN § i ) L Herb — All herbaceous (non-woody) plants, regardless
S. of size, and woody plants less than 3.28 ft tall.
10. Woody vine — All woody vines greater than 3.28 ft in
11. height.
12.

Hydrophytic
Vegetation
Present?

Yes )( No

Remarks: (If observed, list morphological adaptations below).

US Army Corps of Engineers

Atlantic and Gulf Coastal Plain Region — Version 2.0



SOIL

Sampling Point: S? B 1

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Type' Loc Texture Remarks
O-l  _ovg d]3 oo Sty loarsy

|-l _ow Y4 10 5%y Joarm

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

“Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.}

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

Organic Bodies (A8) (LRR P, T, U)
5 cm Mucky Mineral (A7) (LRR P, T, U)
Muck Presence (A8) (LRR U)

1 cm Muck (A9) {LRRP, T)
Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Sandy Mucky Mineral (81) (LRR O, 8)
Sandy Gleyed Matrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

Dark Surface (S7) (LRR P, S, T, U)

Coast Prairie Redox (A16) (MLRA 150A) ___

Polyvaiue Below Surface (S8) (LRR S, T, U)
Thin Dark Surface (S8) (LRR 8, T, U)
Loamy Mucky Mineral (F1) (LRR O)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Marl (F10) (LRR U}

Depleted Ochric (F11) (MLRA 151)
Iron-Manganese Masses (F12) (LRR O, P, T)
Umbric Surface (F13) (LRR P, T, U)

__ Delta Ochric (F17) (MLRA 151)

Reduced Vertic (F18) (MLRA 150A, 150B)

__ Anomalous Bright Loamy Soils (F20) (MLRA

Indicators for Problematic Hydric Soils®:

. 1emMuck (A9) (LRR O)
__ 2cm Muck (A10) (LRR S)
__ Reduced Vertic (F18) (outside MLRA 150A,B)
___ Piedmont Floodplain Scils (F19) {(LRR P, S, T)
__ Anomalous Bright Loamy Soils (F20)
{(MLRA 153B)
__ Red Parent Material (TF2)
. Very Shallow Dark Surface (TF12)
__ Other (Explain in Remarks)

®Indicators of hydrophytic vegetation and
wetland hydrology must be present,
unless disturbed or problematic.

Piedmont Floodplain Soils (F19) (MLRA 149A)

149A, 153C, 153D)

Restrictive Layer (if observed):

Type: %{/
Depth (inches): Hydric Soil Present? Yes No -
Remarks:

US Army Corps of Engineers

Atlantic and Gulf Coastal Plain Region — Version 2.0




WETLAND DETERMINATION DATA FORM — Atlantic and Gulf Coastal Plain Region

Project/Site: S&v\(

K Mg, B Sl

City/County: L&‘k? {&AA\S / 5(\? I& ‘f Sampling Date: tairiif;}g‘é/

E\ £4 /[ Thor

Applicant/Owner:

State

'

Sampling Pomt

investigator(s): (2 \” &

by, Favirg Sa{“wec e,

Section, Township, Range:

Landform (hilislope, terrace, etc.): Doples w

Subregion (LRR or MLRA): L £ £15y

Lat: 35 5(?5’%?3;5 i

Local relief (concave, convex, none)

Long: wg 7/(’{ Sd

Cong oy Slope (%):

Datum: {/3@5 f“”";

Soil Map Unit Name:

NWI classification:

1{:% 28 \{&h S? %-} %(fir |

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

( Fr)
>( No

/U/ A

(If no, explain in Remarks.)

Are “Normal Circumstances” present? Yes & No

Are Vegetation , Soil . or Hydrology significantly disturbed?
Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.}
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes No Is the Sampled Area
. . ” /
Hydric Soil Present’ ves No within a Wetland? Yes (5( No
Wetland Hydrology Present? Yes A No
Remarks:
HYDROLOGY

Wetland Hydrology indicators:

urface Water (A1)
___ High Water Table (A2)
___ Saturation (A3)
¥ Water Marks (B1)
Sediment Deposits (B2)
Drift Deposits (B3)
Algal Mat or Crust (B4)
Iron Deposits (B5)
Inundation Visible on Aerial Imagery (B7)
Waler-Stained Leaves (B9)

Primary Indicators (minimum of one is required; check all that apply)

ng ___ Aquatic Fauna (B13)

__ Marl Deposits (B15) (LRR U)

__ Hydrogen Sulfide Odor (C1)

___ Oxidized Rhizospheres along Living Roots (C3)

Presence of Reduced Iron (C4)

Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)

Other (Explain in Remarks)

Secondary Indicators (minimum of two reguired)
___ Surface Soil Cracks (B6)
25 Sparsely Vegetated Concave Surface (B8)
___ Drainage Patterns (B10)
.. Moss Trim Lines (B16)
___ Dry-Season Water Table (C2)
Crayfish Burrows (C8)
>( Saturation Visible on Aerial Imagery (C9)
X Geomorphic Position (D2)
____ Shallow Aquitard (D3)
___ FAC-Neutral Test (D5}
___ Sphagnum moss (D8) (LRR T, U)

Field Observations:

Surface Water Present? Yes 7< No
Water Table Present? Yes No
Saturation Present? Yes No

(includes capillary fringe)

_¢ _ Depth {inches):

=g

Depth (inches)y. 0

Depth (inches}:

Wetland Hydrology Present? Yes >\// No

Describe Recorded Data (stream gauge. monitoring well, aerial photos. previous inspections), if available:

Remarks:

US Army Corps of Engineers

Atlantic and Gulf Coastal Plain Region - Version 2.0




VEGETATION (Four Strata) — Use scientific names of plants.

Sampling Point: 6 P” 9\

Absolute Dominant indicator
% Cover _Species? _Status
TG h FAC

Tree Stratum (Plot size: 2@ ( )
Acer Seccholnm

Number of Dominant Species

Dominance Test worksheet:
That Are OBL, FACW, or FAC: 02 (A

A @

Percent of Dominant Species / §{}
That Are OBL, FACW, or FAC: P

Total Number of Dominant
Species Across All Strata:

(A/B)

® N o ;e N

%;? = Total Cover

Sapling/Shrub Stratum (Plet size: !E ! )
Aser  Sattherinugbm 5 Y

FAL

50% of total cover: Li(QS* 20% of total cover: {

Prevalence Index worksheet:
Total % Cover of:

OBL species
FACW species
FAC species
FACU species X4=

UPL species Xx5=

Column Totals: (A) (B)

Multiply by:
x1=

X2=

X3 =

Prevalence Index = B/A=

1
2
3
4.
5.
6
7
8

5 -~ total cover

Herb Stratum (Plot size: § )

Cinaa. arvadiancoe | N

FARCH

§50% of total cover: é Y 20% of total cover: {

Hydrophytic Vegetation Indicators:

__ 1-Rapid Test for Hydrophytic Vegetation

2{\_ 2 - Dominance Test is >50%

__ 3-Prevalence Index is £3.0'

__ Problematic Hydrophytic Vegetation' (Explain)

"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

© o N ;R w2

e
i

-
-

-
N

i = Total Cover

Woody Vine Stratum (Plot size: . @ )
1.

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3in. (7.6 cm) or
more in diameter at breast height (DBH), regardiess of
height.

Sapling/Shrub — Woody plants, excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardless
of size, and woody plants less than 3.28 1 tall.

Woody vine ~ All woody vines greater than 3.28 fi in
height.

50% oftot:lgl cover: Q&! § 20% of total cover: Oei

o oA eN

= Total Cover

50% of total cover: 20% of total cover:

Hydrophytic
Vegetation
Present?

Yes ?< No

Remarks: (If observed, list morphological adaptations below).

US Army Corps of Engineers

Atlantic and Gulf Coastal Plain Region — Version 2.0



SOIL

Sampling Point: M

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features .
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
f 2 ; < P
O°L{ S 5/% Q@ ID¥K 2![{;; % ¢ ?L!”‘f% §§uf§ img«f? %«S’%’%éﬁ%“' redeX carls
JOYR )l ¢ eL distined redeg canc

4- 1, IOYR 5/ 75

Sve 4 24 ¢ pe

‘§k§% Loy Szt réef' Cenl,

2.5 asli v ¢ em

Slovaiiind Pede X Coal,

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

?Location: PL=Pore Lining, M=Matrix.

Histosol (A1)

Histic Epipedon (A2)

Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5)

Organic Bodies (A6) (LRR P, T, U)

5 cm Mucky Mineral (A7) (LRR P, T, U}
Muck Presence (A8) (LRR U)

1 ecm Muck (A9) {LRR P, T}

Depleted Below Dark Surface (A11)
Thick Dark Surface (A12)

Coast Prairie Redox (A16) (MLRA 150A)
Sandy Mucky Mineral (S1) (LRR O, S)
Sandy Gleyed Malrix (S4)

Sandy Redox (S5)

Stripped Matrix (S6)

. Dark Surface (S7) (LRR P, S, T, U)

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)

Polyvalue Below Surface (S8) (LRR S, T, U)
Thin Dark Surface (S9) (LRR S, T, U)
Loamy Mucky Mineral (F1) (LRR Q)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

___ Redox Dark Surface (F6)

Depleted Dark Surface (F7)

Redox Depressions (F8)

Marl (F10) (LRR U)

Depleted Ochric (F11) (MLRA 151}

Indicators for Problematic Hydric Soils®;

__ 1 cm Muck (A9) (LRR O)
_ 2¢cmMuck (A10){LRR S)
___ Reduced Vertic (F18) (outside MLRA 150A,B)
___ Piedmont Floodplain Soils (F19) (LRRP, S, T)
__ Anomalous Bright Loamy Soils (F20)
{MLRA 153B)
__ Red Parent Material (TF2)
__ Very Shallow Dark Surface (TF12)
___ Other (Explain in Remarks)

Iron-Manganese Masses (F12) (LRR O, P, T) ®Indicators of hydrophytic vegetation and

Umbric Surface (F13) {LRR P, T, U)

___ Delta Ochric (F17) (MLRA 151)

Reduced Vertic (F18) (MLRA 150A, 150B)

wetland hydrology must be present,
unless disturbed or problematic.

Piedmont Floodplain Soils (F19) (MLRA 149A)
.. Anomalous Bright Loamy Soils (F20) (MLRA 148A, 153C, 153D}

Restrictive Layer (if observed):
Type:

Depth (inches):

s

Hydric Soil Present? Yes 2 S No

Remarks:

US Army Corps of Engineers

Atlantic and Gulf Coastal Plain Region — Version 2.0




WETLAND DETERMINATION DATA FORM - Atlantic and Gulf Coastal Plain Region

; ; Y . N T I f bt
Project/Site: SpmeKetta a{ M itiaadion B Ko 6**}”‘{ City/County: La}é@%wxé / S'é“\f%f‘f Sampling Date: __{/ 55:";‘;{;

Applicant/Owner: EE“ f) / TEJGMT State: Tf\} Sampling Point: S -
Investigator(s): _ (5. Slake ! ; Eaviredel YT Section, Township, Range:

Landform (hillslope. terrace, efc.): Desl %i?fef‘ Y Local relief (concave, convex, none). __{¢n{ai€ Slope (%):

Subregion (LRR or MLRAY: L ?\i ? | %('g Lat: gg . 1%”7 7S(9 Long: - c{,:»a?’ 7?5—3}2? I?atum: L) {ﬁg ?I“f
Soil Map Unit Name: L ayrri :\‘f 5‘\‘\( &G‘\V"\J 0-21 ‘2?;;?@2 g eLeSieed éi Qg;é‘ Lon iwé’*&"‘x@%\l\jl classification: M] \

Are climatic / hydrologic conditions on the site typical for this time of year? Yes __Z/‘;_ No (i no, explain in Remarks.)

Are Vegetation , Soil _______, or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes __f_{___ No

Are Vegetation . Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes ?5 No Is the Sampled Area
'vadr ic Soil Present? ves %, No within a Wetland? ves X No
etland Hydrology Present? Yes : No
Remarks: ?;{; g’g‘(\ W§§: A %W %E é
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply} ___ Surface Soil Cracks (B6)
Z<__ Surface Water (A1) ___ Aquatic Fauna (B13) . Sparsely Vegetated Concave Surface (B8)
S High Water Table (A2) __ Marl Deposits (B15) (LRR U) __ Drainage Patterns (B10)
i( Saturation (A3} ___ Hydrogen Sulfide Odor (C1) __ Moss Trim Lines (B16)
___ Water Marks (B1) ___ Oxidized Rhizospheres along Living Roots (C3) ___ Dry-Season Water Table (C2)
___ Sediment Deposits (B2) __ Presence of Reduced Iron (C4) ___ Crayfish Burrows (C8)
___ Drift Deposits (B3) __ Recent Iron Reduction in Tilled Soils (C6} E Saturation Visible on Aerial Imagery (C9)
___ Algal Mat or Crust (B4) __ Thin Muck Surface (C7) Zi Geomorphic Position (D2)
___ lron Deposits (B5) ___ Other (Explain in Remarks) Shallow Aquitard (D3)

FAC-Neutral Test (D8)
Sphagnum moss (D8) (LRR T, U)

___ Inundation Visible on Aerial Imagery (B7)
X Water-Stained Leaves (B9)

Field Observations: Y
Surface Water Present? Yes % No Depth (inches}: f

Water Table Present? Yes 7 No Depth (inches):

%

o
Saturation Present? Yes No Depth (inches): fi} Wetland Hydrology Present? Yes
(includes capillary fringe)
Describe Recorded Data (stream gauge. monitoring well, aerial photos. previous inspections), if available:

| I

>'\/No

Remarks:

US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region - Version 2.0



VEGETATION (Four Strata) — Use scientific names of plants.

-
s
Sampling Point: DP ./

§
Tree Stratum (Plot size: 7)0 )

Absolute Dominant Indicator
% Cover  Species? _Status

Dominance Test worksheet:

Number of Dominant Species l
That Are OBL, FACW, or FAC: {A)
Total Number of Dominant (

Species Across All Strata: (B)
Percent of Dominant Species { O
That Are OBL, FACW, or FAC: 0 (A/B)

® N®O oW

= Total Cover

50% of total cover: 20% of total cover:

) : g
Saplina/Shrub Stratum (Plot size: { )

Prevalence Index worksheet:
Total % Cover of: Multiply by:

OBL species x1=

FACW species X2=

FAC species Xx3=

FACU species X4=

UPL species x5=

Column Totals: (A) (B)

Prevalence index = B/A=

O N O ;AN

= Total Cover

50% of total cover: 20% of total cover:

7
Herb Stratum (Plot size: S )

Eckdao fen  pebiritofa % 5 ¥

FACH

Rormmncmdtnt .5 gces oL N

Hydrophytic Vegetation Indicators:

f_ 1 - Rapid Test for Hydrophytic Vegetation

_};{_ 2 - Dominance Test is >50%

___ 3 - Prevalence Index is $3.0'

___ Problematic Hydrophytic Vegetation' (Explain}

'Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic.

FACE

Glycian  prw)X 2. i)

gFL

i

W e N O N

-
e

-
-

i
N

fZOI = Total Cover

H
Woody Vine Stratum (Plot size: ___ 99 )
1.

Definitions of Four Vegetation Strata:

Tree — Woody plants, excluding vines, 3in. (7.6 cm) or
more in diameter at breast height (DBH), regardless of
height.

Sapling/Shrub ~ Woody plants, excluding vines, less
than 3 in. DBH and greater than 3.28 ft (1 m) tall.

Herb — All herbaceous (non-woody) plants, regardiess
of size, and woody plants less than 3.28 fi tall.

Woody vine — All woody vines greater than 3.28 ft in
height.

50% of total cover: 43S~ 20% of total cover: | 1: 8

S S A

= Total Cover

50% of total cover: 20% of total cover:

Hydrophytic
Vegetation
Present?

Yes >< No

Remarks: (If observed, list morphological adaptations below).

Bonmacnius Rt spels folded

H

i
Fooaerte wd fas e hlbors

Q —\(Qi«d 2t ar! »Qw«;, dby %i'%éfj

bod obborwa e lag

« bulbosis,

US Army Corps of Engineers
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< ? S
SOIL Sampling Point: ___~~ </

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc Texture Remarks
S 3 « i .
0-1% OYE SIL 70 SyY@ Hje (0 C oifmr Sy lere  prcbacd iy cont.
: ;

(-6 YR 5[7 95 SWAdll S pYm cley Lo

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. ?Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: {Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:
___ Histosol (A1) ___ Polyvalue Below Surface (S8) (LRR S, T, U) ___ 1 cm Muck (A9) (LRR O)
___ Histic Epipedon (A2) __ Thin Dark Surface (S9) (LRR S, T, U} __ 2cm Muck (A10) {LRR 8)
_ Black Histic (A3) _ Loamy Mucky Mineral {F1) (LRR O) __ Reduced Vertic (F18) (outside MLRA 1504,B)
___ Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) ___ Piedmont Floodplain Scils (F18) (LRR P, S, T}
__ Stratified Layers (A5) Z Depleted Matrix {F3) ___ Anomalous Bright Loamy Soils (F20)
___ Organic Bodies (A8) (LRR P, T, U) ___ Redox Dark Surface (F6) (MLRA 153B)
__ S5cm Mucky Mineral (A7) (LRR P, T, U) ___ Depleted Dark Surface (F7) ___ Red Parent Material (TF2)
. Muck Presence (A8) (LRR U) .. Redox Depressions (F8) . Very Shallow Dark Surface (TF12)
__ 1cmMuck (A9) {LRRP, T) __ Marl (F10) {LRR U} ___ Other (Explain in Remarks)
___ Depleted Below Dark Surface (A11) ___ Depleted Ochric (F11) (MLRA 151)
___ Thick Dark Surface (A12) ___ lron-Manganese Masses (F12)(LRR O, P, T) ®Indicators of hydrophytic vegetation and
___ Coast Prairie Redox (A16) (MLRA 150A) ___ Umbric Surface (F13){LRR P, T, U} wetland hydrology must be present,
Sandy Mucky Mineral (81) {LRR O, 8) ___ Delta Ochric (F17) {(MLRA 151) unless disturbed or problematic.

Sandy Gleyed Matrix (S4) Reduced Vertic (F18) (MLRA 150A, 150B)
Sandy Redox (S5) ___ Piedment Floodplain Scils (F19) (MLRA 148A)
Stripped Matrix (S6) __ Anomalous Bright Loamy Soils (F20) (MLRA 148A, 153C, 153D)

Dark Surface (S7) (LRR P, §, T, U)

Restrictive Layer (if observed):

Type: %
Depth (inches): Hydric Soil Present? Yes No

Remarks:

US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region - Version 2.0



WETLAND DETERMINATION DATA FORM - Atlantic and Gulf Coastal Plain Region

Ak
ProjectSite: Sian ot ¢ M ‘i‘&‘“g“*"‘»

Centl i

City/County: (, &?{\é Iéj\ |

Skelby

Sampling Date:

ApplicantOwner: 2{:’3 / T D@T

State: T :1\,3

Sampling Point:

o

Investigator(s): Rf gg&%z Lt

[N =
sfanil .

Landform (hillslope, terrace, etc.): rollid [oeper v%%w?}i ha

154

LRE - ¢

Subregion (LRR or MLRAY:

3§ 2857565

Section, Township, Range:

Local relief (concave convex, nonej:

g Slope (%):

Datum: L

?ééws

OCC <lered

Long "3(7 7§/77/

NWI classification:

Soil Map Unit Name: Woayiri { 5

Vo learn pat 4l

Are climatic / hydrologic conditions on the site typical for this time of year? Yes

Are Vegetation , Soil ,

Are Vegetation . Sail

or Hydrology

, or Hydrology

significantly disturbed?

naturally problematic?

Are "Normal Circumstances” present? Yes >\/

w/A

(if no, explain in Remarks.)

No

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS -~ Attach site map showing sampling point locations, transects, important features, etc.

No’v\

No?‘g

within a Wetland?
No s

Hydrophytic Vegetation Present? Yes
Hydric Soil Present? Yes
Wetland Hydrology Present? Yes

Is the Sampled Area

no X

Yes

Remarks: A

Ag Fdd - Saybeans

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required: check all that apply)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B8)

Surface Water (A1)

High Water Table (A2)

Saturation (A3}

Water Marks (B1)

Sediment Deposits (B2)

Drift Deposits (B3)

Algal Mat or Crust (B4)

Iron Deposits (B5)

Inundation Visible on Aerial Imagery (B7)
___ Walter-Stained Leaves (B9)

___ Aguatic Fauna (B13)

___ Mari Deposits (B15) (LRR U)
___ Hydrogen Sulfide Odor (C1)
. Oxidized Rhizospheres along Living Roots (C3)
___ Presence of Reduced lron (C4)

___ Recent Iron Reduction in Tilled Soils (C6}
___ Thin Muck Surface (C7)

___ Ofther {(Explain in Remarks)

Sparsely Vegetated Concave Surface (B8)
Drainage Patterns (B10)

Moss Trim Lines (B16)

__ Dry-Season Water Table (C2)

Crayfish Burrows (C8)

__ Saturation Visible on Aerial Imagery (C9)
Geomorphic Position (D2)

Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Sphagnum moss (D8) (LRR T, U)

Field Observations:

(includes capillary fringe)

Surface Water Present? Yes No
Water Table Present? Yes No
Saturation Present? Yes No

75

Depth (inches):
_. Depth (inchesy:
I Depth (inches):

|

Wetland Hydrology Present? Yes

vo K.

Describe Recorded Data (stream gauge. monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Atlantic and Gulf Coastal Plain Region — Version 2.0




VEGETATION (Four Strata) — Use scientific names of plants.

Sampling Point: S ? - {

7 o [ Absolute Dominant Indicator | Dominance Test worksheet:
Tree Sfratum (Plot size: J ) % Cover _Species? _Status Number of Dominant Species ‘
1. That Are OBL., FACW, or FAC: (A)
2 Total Number of Dominant o}
3. Species Across All Strata: (B)
4,
Percent of Dominant Species S{};j
5. That Are OBL, FACW, or FAC: ¢ {(AB)
6.
7 Prevalence Index worksheet:
8' Total % Cover of: Multiply by;
= Total Cover OBL speC|e§ x1=
50% of total cover: 20% of total cover: FACW species x2=
Sapling/Shrub Stratum (Plot size: g’ ) FAC species x3=
4 FACU species X4 =
2' UPL species X5=
3' Column Totals: (A )
4. Prevalence index = B/A=
S. Hydrophytic Vegetation Indicators:
6. ___1-Rapid Test for Hydrophytic Vegetation
7. __ 2-Dominance Test is >50%
8. ___ 3 - Prevalence Index is <3.0'
= Total Cover ___ Problematic Hydrophytic Vegetation' (Explain)
5{0% of total cover: 20% of total cover:
Herb Stratum (Piot size:} ———-————6 ) o 'indicators of hydric soil and wetland hydrology must
1. Glyiae v ZG \f‘ UFL. | be present, uniess disturbed or problematic.
2. g?ﬂ,f/wf wlns e fL atrtg 30 Y FALW  “Definitions of Four Vegetation Strata:
! 5‘: GENG ‘7;;.,{ S £
3. ,Z\% ig O Al W,j«gé ,sg (o iﬁ k‘ﬁ — Q iﬁ& U Tree — Woody plants, excluding vines, 3in. (7.6 cm) or
4. Pootsgg 88, {,yém by depiley s A e more in diameter at breast height (DBH), regardless of
5. height.
6. Sapling/Shrub ~ Woody plants, excluding vines, less
7. than 3 in. DBH and greater than 3.28 ft (1 m) tall.
8. Herb - All herbaceous {(non-woody) plants, regardiess
9. of size, and woody plants less than 3.28 f tall.
10. Woody vine — All woody vines greater than 3.28 ftin
1. height.
12.
J43 = Total Cover
50% ofto;al cover: &53 S 20% of total cover: ;‘Z 5
Woody Vine Stratum (Plot size: 35} )
1.
2.
3.
4,
5. Hydrophytic
= Total Cover Vegetation ><’
2
50% of total cover: 20% of total cover: Present? Yes o No D

Remarks: (If observed, list morphological adaptations below).
2;* vAark g St oy ‘j;’ <

US Army Corps of Engineers
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<p .t
%

SOIL Sampling Point: __J T
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc” Texture Remarks
0l _WO¥RHM oo W Lo actwdly fyrimed
&
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %L ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: {Applicable to all LRRs, unless otherwise noted.} Indicators for Problematic Hydric Soils®:
___ Histosol (A1) ___ Polyvalue Below Surface (S8){(LRR S, T,U) ___ 1 cm Muck (AS) (LRR O}
___ Histic Epipedon (A2) __ Thin Dark Surface (S9)(LRR S, T, U) _ 2cm Muck (A10) {LRR 8)
___ Black Histic (A3) __ Loamy Mucky Mineral (F1) (LRR O) __ Reduced Vertic (F18) (outside MLRA 150A,B)
__ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) __ Piedmont Floodplain Scils (F18) (LRRP, S, T)
___ Stratified Layers (A5) ___ Depleted Matrix (F3) __ Anomalous Bright Loamy Soils (F20)
__ Organic Bodies (A6) (LRR P, T, U) ___ Redox Dark Surface (F8) (MLRA 153B)
5 cm Mucky Mineral (A7) (LRR P, T, U) ___ Depleted Dark Surface (F7) __ Red Parent Material (TF2)
_ Muck Presence (A8) (LRR U) ___ Redox Depressions (F8) __ Very Shallow Dark Surface (TF12)
1 cmMuck (A9) (LRRP, T) __ Marl (F10) (LRR U} ___ Other (Explain in Remarks)
_  Depleted Below Dark Surface (A11) __ Depleted Ochric (Fi11) (MLRA 151)
___ Thick Dark Surface (A12) __ lron-Manganese Masses (F12) (LRR O, P, T) SIndicators of hydrophytic vegetation and
__ Coast Prairie Redox (A16) (MLRA 150A) ___ Umbric Surface (F13) {LRR P, T, U) wetland hydrology must be present,
Sandy Mucky Mineral (S1) (LRR O, §) ___ Delta Ochric (F17) (MLRA 151) unless disturbed or problematic.

Sandy Gleyed Matrix (S4) Reduced Vertic (F18) (MLRA 150A, 150B)
Sandy Redox (S5) ___ Piedmont Floodplain Soils (F19) (MLRA 143A)
Stripped Matrix (S6) ___ Anomalous Bright Loamy Soils (F20) (MLRA 148A, 153C, 153D)

Dark Surface (S7) (LRR P, §, T, U)

Restrictive Layer (if observed):

Type
Depth (inches): Hydric Soil Present? Yes No K

Remarks:

US Army Corps of Engineers Atlantic and Gulf Coastal Plain Region — Version 2.0



WETLAND DETERMINATION DATA FORM - Atlantic and Gulf Coastal Plain Region

i 4 H ¥ TN
Project/Site: SV\’\CAY\%(%G (} M\\%{\ﬁ A badl S\%!i City/County: L/fk?\i wx: / gf\‘? é%‘i‘é Sampling Date: | E g;f&g;}g?’
(ﬁ Ly

Applicant/Owner: KQC /’PDF’T@ State “1”:«; Sampling Point: T
¢ Favire Selen

Investigator(s): B gia Se