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1.0 PURPOSE

The purpose of this document is to certify that the Wetlands Location Restriction Demonstration for the TVA
Paradise Fossil Plant Slag Ponds 2A and 2B, and Slag Stilling Pond 2C are in compliance with the
Wetlands location requirements specified in the Final CCR Rule at 40 CFR §257.61.

2.0 BACKGROUND

As required by 40 CFR 8§257.61 of the EPA Final CCR Rule, the owner or operator of an existing surface
impoundment must demonstrate that the unit must not be located in wetlands, as defined in 40 CFR 8§
232.2, unless the owner or operator demonstrates that the CCR unit meets the requirements of paragraphs
40 CFR 8257.61(a)(1) through (a)(5). Pursuant to § 257.61(c)(1), the owner or operator of an existing CCR
surface impoundment must complete the demonstration no later than October 17, 2018.

3.0 SUMMARY OF FINDINGS

In accordance with §257.61(a), Slag Ponds 2A and 2B, and Slag Stilling Pond 2C comply with all required
state and federal programs, including the Clean Water Act (CWA) and Kentucky Pollutant Discharge
Elimination System (KPDES). In addition, based on field delineations and desktop reviews performed by
AECOM, no known threatened and endangered (T&E) species have been noted within the site. Slag Ponds
2A and 2B, and Slag Stilling Pond 2C meet the requirements of 40 CFR §257.61(a).

According to Paradise CCR Management Operations Environmental Assessment (TVA), there are no
known aquatic and/or marine mammals present within Muhlenberg County that are listed in the Marine
Mammal Protection Act. The wetland study determined the wetland soils do not pose erosion stability or
migration concern, and closure construction are not expected to result in any substantial impacts to
populations of wildlife species. The proposed landfill is not anticipated to have significant effects on the
surrounding environment from a catastrophic release, based on the factors of safety demonstrated in the
geotechnical evaluation of the proposed unit.
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4.0 Qualified Professional Engineer Certification

I, Nicholas Golden, being a Professional Engineer in good standing in the State of Kentucky, do hereby
certify, to the best of my knowledge, information, and belief that the information contained in this
certification has been prepared in accordance with generally accepted engineering practices; that the
information contained herein is accurate as of the date of my signature below; and that Slag Ponds 2A and
2B, and Slag Stilling Pond 2C meet the requirements of 40 CFR §257.61(a).

SIGNATURE /£ W oate  10//5/76

ADDRESS: AECOM
564 White Pond Drive,
Akron, OH 44320

TELEPHONE: (330)-836-9111

ATTACHMENTS: Engineer’s Certification of Wetlands Location Demonstration (40 CFR 8257.61) for
Coal Combustion Residuals (CCR) Existing Surface Impoundments - Slag Ponds 2A and 2B, and Slag
Stilling Pond 2C
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1.0 INTRODUCTION
1.1 OBJECTIVE

The purpose of this demonstration is to document compliance with 40 CFR § 257.61 of the
Environmental Protection Agency Final Coal Combustion Residual Rule (EPA Final CCR Rule).
This Wetland Location Restriction Demonstration is based on existing documentation such as
construction drawings, record drawings, and any other pertinent data and/or investigations to
support historic conditions and operations at Slag Ponds 2A and 2B, and Slag Stilling Pond 2C
at the Tennessee Valley Authority (TVA) Paradise Fossil Plant (PAF).

1.2  RULE REQUIREMENTS

40 CFR § 257.61(a) New CCR Landfills, existing and new CCR surface impoundments, and all
lateral expansions of CCR units must not be located in wetland, as defined in 232.2 of this
chapter, unless the owner or operator demonstrates by the dates specified in paragraph (c) of
this section that the CCR unit meets the requirements of paragraphs (a)(1) through (a)(5) of this
section

40 CFR § 257.61(a)(1) Where applicable under section 404 of the Clean Water Act or
applicable state wetland laws, a clear and objective rebuttal of the presumption that an
alternative to the CCR unit is reasonably available that does not involve the wetlands.

40 CFR § 257.61(a)(2) The construction and operation of the CCR unit will not cause or
contribute to any of the following:
() A violation of any applicable state or federal water quality standard;
(i) A violation of any applicable toxic effluent standard or prohibition under
section 307 of the Clean Water Act;
(i) Jeopardize the continued existence of endangered or threatened species or
result in the destruction or adverse modification of a critical habitat
(iv) A violation of any requirement under the Marine Protection, Research, and
Sanctuaries Act of 1972 of the protection of a marine sanctuary.

40 CFR & 257.61(a)(3) The CCR unit will not cause or contribute to significant
degradation of wetlands by addressing all of the following factors:
(v) Erosion, stability, and migration potential of native wetland soils, muds, and
deposits used to support the CCR unit;
(vi) Erosion, stability, and migration potential of dredged and fill materials used to
support the CCR unit;
(vii)The volume and chemical nature of the CCR;
(viii)  Impacts on fish, wildlife, and other aquatic resources and their habitat
from release of CCR;
(ix) The potential effects of catastrophic release of CCR to the wetland and the
resulting impacts on the environment; and
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(x) Any additional factors, as necessary, to demonstrate that ecological
resources in the wetland are sufficiently protected.

40 CFR 8§ 257.61(a)(4) To the extent required under section 404 of the Clean Water Act
or applicable wetlands laws, steps have been taken to attempt to achieve no net loss of
wetlands laws, steps have been taken to attempt to achieve no net loss of wetlands (as
defined by acreage and function) by first avoiding impacts to wetlands to the maximum
extent reasonable as required by paragraphs (a)(1) through (3) of this section, then
minimizing unavoidable impacts to the maximum extent reasonable and finally offsetting
remaining unavoidable impacts to the maximum extent reasonable, and finally offsetting
remaining unavoidable wetland impacts through all appropriate and reasonable
compensatory mitigation actions (e.g., restoration of existing degraded wetlands or
creation of man-made wetlands).

40 CFR § 257.61(a)(5) Sufficient information is available to make a reasoned
determination with respect to the demonstration in paragraphs (a)(1) through (4) of this
section. For an existing surface impoundment, the owner or operator must complete the
demonstration no later than October 17, 2018.

40 CFR § 257.61(b) The owner or operator of the CCR unit must obtain a certification from a
gualified professional engineer stating that the demonstration meets the requirements of
paragraph (a) of this section.

40 CFR 8§ 257.61(c) The owner or operator of the CCR unit must complete the demonstrations
required by paragraph (a) of this section by the date specified in (c)(1) or (c)(2) of this section,

40 CFR § 257.61(c)(1) For an existing CCR surface impoundment, the owner or
operator must complete the demonstration no later than October 17, 2018.

40 CFR § 257.61(c)(2) For a new CCR landfill, new CCR surface impoundment, or any
lateral expansion of a CCR unit, the owner or operator must complete the demonstration
no later than the date of initial receipt of CCR in the CCR unit.

40 CFR § 257.61(c)(3) The owner or operator has completed the demonstration
required by paragraph (a) of this section when the demonstration is placed in the
facility’s operating record as required by §257.105(e).

40 CFR § 257.61(c)(4) An owner or operator of an existing CCR surface impoundment
who fails to demonstrate compliance with the requirements of paragraph(a) of this
section by the date specified in paragraph (c)(1) of this section is subject to the
requirements of §257.101(b)(1).

40 CFR § 257.61(d) The owner or operator must comply with the recordkeeping requirements
specified in 40 CFR § 257.105(e), the notification requirements specified in 40 CFR §
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257.106(e), and the internet requirements specified in 40 CFR 8 257.107(e).

1.3 SITE DESCRIPTION

PAF is located in Drakesboro, Kentucky along the west bank of the Green River and State
Route 176. The plant sits inside the eastern border of Muhlenberg County as depicted below in
Figure 1. The plant features three units, completed between 1963 and 1970, and three large
natural-draft cooling towers. Slag Ponds 2A and 2B and Slag Stilling Pond 2C are located in the
northeast corner of PAF. The slag ponds are located directly east of the coal storage yard, west
of the Green River, south of Red Water Pond 2, and north of the plant.

, b e
Central City +

Figure 1: TVA PAF Site Location

Slag Ponds 2A and 2B and Slag Stilling Pond 2C serve as an ash pond management facility for
the storage and settling of boiler slag. Influent to this impoundment consists of sluiced boiler
slag, which flows into the southeastern portion of Slag Pond 2A via a series of ash inlets. Slag

Ponds 2A and 2B also receive process water from many areas surrounding the ponds such as

the Red Water Ponds and Coal Yard Runoff Ponds. Water flows from Slag Pond 2A to Slag
Pond 2B to Slag Stilling Pond 2C. Slag Stilling Pond 2C discharges to the Green River.
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Boiler slag is sluiced into the south end of Slag Pond 2A, which serves as the primary solids
collection pond. Slag Pond 2A is located east of the existing coal pile and immediately west of
Slag Pond 2B. Slag Pond 2A has a wetted surface area of approximately 16.5 acres.
Accumulated slag is continually excavated and stockpiled for dewatering at the south end of the
pond, where it is later removed for beneficial reuse. Slag Pond 2A discharges through three (3)
culverts that convey water through a divider dike into the north end of Slag Pond 2B. Slag Pond
2B is located immediately east of Slag Pond 2A and has a wetted surface perimeter of
approximately 11.5 acres. After water passes through Slag Pond 2B, it is discharged through a
spillway into Stilling Pond 2C. Stilling Pond 2C, having a wetted surface area of approximately
1.2 acres, sits along the southeast border of Pond 2B and to the west of the Green River.
Water flowing south through Stilling Pond 2C is decanted into three 36-inch RCP riser pipes
which discharge through a permitted KPDES outfall into the Green River.

Paradise Fossil Plant is moving towards dry CCR handling by approximately 2019; as a result,
plans are being made to begin the closure process of Slag Ponds 2A/2B/2C. Figure 2 shows a
current aerial of the impoundment.

' Slag Ponds jy =
'2A and 2B

= Slag Stilling |
> Pond 2C

Figure 2: Site Overview
2.0 ASSESSMENT OF SITE WETLANDS

2.1 LOCATION AND CONDITION OF WETLANDS
According to 40 CFR § 257.61(a) of the EPA Final CCR Rule, any existing CCR surface

impoundments must not be located in wetlands, as defined in 40 CFR § 232.2. By definition of
40 CFR 8232.2, the term wetlands means those areas that are inundated or saturated by
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surface or groundwater 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 soll
conditions. Wetlands generally include swamps, marshes, bogs, and similar areas. AECOM
performed a conservative wetlands delineation examining areas within the parameters of the
word wetlands as defined in 40 CFR § 232.2 and those adjacent.

Areas on and adjacent to PAF were first assessed for the presence of wetlands by desktop
review, using aerial photography, USFWS National Wetland Inventory (USFWS 2015a), publicly
available geospatial data (USDA-NRCS 2017), and FEMA floodplain data (2011). Confirmation
of remote findings was conducted during onsite reconnaissance. AECOM performed a wetlands
determination in accordance with the procedures outlined in the Corps of Engineers Wetland
Delineation Manual (1987) as well as the regional supplement for the eastern mountains and
Piedmont Region (2008), report inAppendix A. Site modifications have resulted in the water
features (ponds) including wetlands and streams. Open water wetlands and a stream were
preliminary identified by the NWI map which appears to be ponds created during the surface
mining of the area. The entire site was then walked to determine if wetlands were present,
particularly within the breach zone and downgradient of the ponds. The breach zone occupies
approximately 6 to 7 acres of the 25 acres wetland study area. The surface water features noted
within the breach zone, which were previously identified in the 2016 AECOM Wetland Survey,
Paradise Fossil Plant PAF, Muhlenberg County, Kentucky,” are connected by streams, linear
wetlands and wet weather conveyances.”

3.0 IMPACTS

The 2017 Wetland Determination performed by AECOM assessed the potential impacts of a
breach within the 25 acre wetland study area. The site includes seven potential wetlands, four
ponds, one stream and four ephemerals potentially present in the breach zone (see Figure 3).
The modeled breach analysis indicates the following impacts may be anticipated:

e Pond Surface — 0.0 ac

e Wetland Area — 0.06 ac

e Stream -0 feet

Process flows and effluent from Slag Ponds 2A and 2B and Slag Stilling Pond 2C discharge
through NPDES Outfall 002 to the Green River. The wetland determination further states all
linear features (linear wetlands and streams) are jurisdictional.

3.1 40CFR §8257.61(A)(1) — LOCATION ALTERNATIVES
40 CFR § 257.61(a)(1), Where applicable under section 404 of the Clean Water Act or
applicable state wetland laws, a clear and objective rebuttal of the presumption that an

alternative to the CCR unit is reasonably available that does not involve the wetlands must be
made.
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The Final CCR Rule states that the party must make “clear and objective rebuttal of the
presumption that an alternative to the CCR unit is reasonably available that does not involve
wetlands”.

The criterion is not applicable under Section 404 because the CCR Unit was built before Section
404 of the Clean Water Act was promulgated, and before the regulations for jurisdictional
wetlands were promulgated in 1972. Additionally, the surface impoundment itself is not a
wetland because surface impoundments are wastewater treatment systems, and are exempted
as such from the definition of a jurisdictional wetland.

3.2 40CFR §257.61(A)(2)(1&11) APPLICABLE WATER QUALITY STANDARDS

(2) The construction and operation of the CCR unit will not cause or contribute to any of the
following: (i) A violation of any applicable state or federal water quality standard; (ii) A violation
of any applicable toxic effluent standard or prohibition under section 307 of the Clean Water Act
40 CFR § 257.61(a)(2)(i) A violation of an applicable state or federal water quality standards;

In accordance with the EPA CCR Rule all applicable impoundment that have the potential to
impact wetlands, must comply with the regulatory standards set forth in all applicable governing
documents. In examination of the CCR Rule, Slag Ponds 2A and 2B comply with the following
state and federal programs, the Clean Water Act (CWA), National Pollutant Discharge
Elimination System (NPDES), Marine Protection, Research, and Sanctuaries Act of 1972, and
Kentucky Pollutant Discharge Elimination System (KPDES).

3.2.1 KENTUCKY ADMINISTRATIVE REGULATIONS (KAR)

Surface water quality in the State of Kentucky is regulated, in part, by 401 KAR 10:031. These
standards set the surface water quality criterion and list the maximum allowable concentrations
for specific pollutants. These regulations will supersede the federal standards where more
stringent. Kentucky also has an antidegradation policy (401 KAR 10.030) for surface waters of
notable quality (i.e., categorized as an outstanding national resource water (ONRW),
exceptional water). State regulations are incorporated as conditions on the issued
NPDES/KPDES permit for the facility.

Historically, the issued Kentucky Division of Waste Management permit for special waste sites
or facilities, requires groundwater monitoring in accordance with 401 KAR 45:160 with site
specific monitoring limits set for pollutants of concern as part of the issued permit. In addition,
the CCR Rule requires stringent monitoring of groundwater to determine if wells around the
CCR Unit have significantly elevated concentrations of constituents, as compared with
background concentrations.
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3.2.1 40CFR §257.61(A)(2)(11) APPLICABLE EFFLUENT LIMITATIONS

40 CFR § 257.61(a)(2)(ii) A violation of any applicable toxic effluent standard or prohibition
under section 307 of the Clean Water Act;

TVA is required under KPDES Permit No. KY0004201 to meet pH, total suspended solids, oil
and grease, and chronic whole effluent toxicity limits on the Slag Ponds 2A and 2B discharge.
The KPDES permit also requires monitoring for a series of total recoverable metals including
antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium,
silver, thallium, and zinc (KPDES 2004). Table 1 below displays the effluent limitations set forth
in KPDES Permit No. KY0004201 for Slag Ponds 2A and 2B that discharge to Outfall 002.

Slag Ponds 2A and 2B serve as an ash pond management facility for the storage and settling of
boiler slag. Influent to this impoundment consists of sluiced boiler slag, which flows into the
southeastern portion of Slag Pond A through a series of ash inlets. Slag Ponds 2A and 2B also
receive process water from many of the areas surrounding the ponds, such as the Red Water
Ponds and the Coal Yard Runoff Ponds. Water Flows from the Slag Ponds to the Slag Stilling
Pond 2C and eventually discharges into the Green River at Outfall 002.

PAF performs monthly monitoring of ammonia in the intake, and Slag Ponds discharges under a
monitoring plan required by KPDES Permit KY0004201. The ammonia levels ranged from below
detection (<0.25 milligrams per liter [mg/L]) to 3.05 mg/L for Qutfall 001 and ranged from <0.25
mg/L to 1.21 mg/L for the Outfall 002. Intake data, which would be assumed to be
representative of the Green River, was generally below detection at <0.25 mg/L with one
concentration above detection of 0.7 mg/L.

Table 1. KPDES Permit No. KY0004201 Effluent Limitations — Outfall 002

Effluent Reported Discharge Proposed Proposed Applicable Water Quality
. Monthly Daily Monthly Daily Criteria and/or Effluent
Characteristic : . L
Average Maximum Average Maximum Guidelines

Flow (MGD) 27 58 Report Report 401 KAR 5:065, Section 2(8)

Total Suspended 401 KAR 5:065, Sections 4
Solids (mg/l) 17.24 74 30 8l and 5

0il & Grease (mg/l) 5.0 6.00 13 15 401 KAR 5;2]%5'589"“0”5 4

Hardness (as mg/l

CACO3) 178 532 Report Report 401 KAR 5:065, Section 2(8)
Total Recoverable . .
Metals (mg/l) 0.06 0.25 Report Report 401 KAR 5:065, Section 2(8)
Acute Toxicity (TUa) N/A <15 N/A 1.00 401 KAR 5:029, Section 4
pH (standard units) 6.5 8.5 6.0 9.0 401 KAR 5:031, Section 2

Effluent limitations established in KPDES Permit KY0004201 are managed through existing
facilities, Best Management Practices (BMPs), and inspections. TVA has established an
Inspection Program that includes weekly, informal, intermediate, and formal inspections. TVA
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has consistently met the effluent discharge limits set in KPDES Permit KY0004201, no permit
limits exceedances have been documented.

3.3 40CFR §257.61(A)(2)(11) ENDANGERED AND THREATENED SPECIES

(2) The construction and operation of the CCR unit will not cause or contribute to any of the
following: (iii) Jeopardize the continued existence of endangered or threatened species or result
in the destruction or adverse modification of a critical habitat, protected under the Endangered
Species Act of 1973

In Accordance with 40 CFR 8257.61(a)(2)(iii) the owner or operator must ensure that the
impoundment does not jeopardize the continued existence of endangered or threatened
species or result in the destruction or adverse modification of a critical habitat, protected under
the Endangered Species Act of 1973. Much of the area of PAF has been impacted and altered
as a result of previous site mining activities and construction and operation of the existing
impoundment. Plant communities within the project area have been heavily disturbed.

The primary aquatic environments related to the PAF CCR actions include Jacobs Creek and
the Green River. The Green River adjacent to PAF is characterized as having steep banks with
limited suitable spawning habitat for fishes. TVA collected fish from the PAF intake structure as
part of the CWA Section 316(b). TVA sampled fish upstream and downstream of PAF. The most
abundant species downstream of PAF were emerald shiner (20 percent), bullhead minnow (18
percent), spotfin shiner (15 percent), and bluegill (15 percent). Upstream of PAF, 887 fish (37
species) were collected. The most abundant species upstream of PAF were Mississippi silvery
minnow (32 percent), emerald shiner (17 percent), and gizzard shad (11 percent) (TVA 2012a).

Each of the seven state and/or federally listed freshwater mussel species is known to occur
within Muhlenberg County and has been recorded within a 5-mile radius of PAF. The mussel
species require perennial freshwater riverine and/or reservoir systems. As none of the CCR
management project areas contain a riverine system, none of the listed mussel species are
expected to occur within the project areas. The pocketbook, although a generalist species, is
unlikely to inhabit any of the ash impoundments at PAF due to the poor water quality and
frequent disturbance.

As ash impoundments are considered treatment systems and not aquatic habitat, direct impacts
to aquatic habitat would primarily be avoided with closure activities. There are no aquatic
habitats within the proposed borrow areas, thus direct impacts to aquatic biota from the removal
of material from these areas are not anticipated. Should minor alterations of surface waters be
required to support construction activities (e.g., culverted crossing of drainage that leads to
Jacobs Creek for construction access), any activities within areas containing aquatic resources
would be appropriately permitted and would utilize approved BMPs.

Indirect impacts to aquatic resources of adjacent water bodies (i.e., Jacobs Creek and the
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Green River) may be associated with storm water runoff due to temporary construction activities
associated with site preparation and closure activities and dewatering of the ash impoundments.
Ash impoundment dewatering activities would temporarily increase flow to Jacobs Creek and
the Green River. Aquatic biota would be displaced temporarily due to increased flows, but would
quickly re-establish following dewatering activities. Any construction activities would adhere to
permit limit requirements and would utilize BMPs to minimize indirect effects on aquatic
resources during the construction phase. Following the construction phase, care and
maintenance of the approved closure system and site-wide management of storm water using
appropriate BMPs would minimize indirect impacts to the aquatic community in the receiving
waters.

Based on the use of an approved outfall structure in accordance with the KPDES permit for
wastewater discharge and the use of appropriate BMPs to control storm water runoff, impacts to
aguatic resources as a result of the ash impoundment closure are expected to be minor.
The ash impoundment offers a suitable habitat and foraging opportunities for water birds,
amphibians, and mammals. Despite the continual disturbance of the ponds, wildlife using them
include black ducks, mallards, great blue herons, Canada geese, and beavers (TVA 2003 and
2004a). Several migratory bird species of concern are listed in the region surrounding PAF.
These include bald eagle, Bell's vireo, blue-winged warbler, cerulean warbler, chuck-will’s-
widow, dickcissel, fox sparrow, Kentucky warbler, least bittern, loggerhead shrike, prairie
warbler, prothonotary warbler, red-headed woodpecker, rusty blackbird, short-eared owl, willow
flycatcher, wood thrush, and worm eating warbler (USFWS 2016b). The heavy industrialized
and disturbed land uses in the immediate project vicinity likely limit the use of these areas by
these species. The following species are identified by USFWS as threatened or endangered
and have potential to occur in Muhlenberg County, Kentucky.

e Eastern Hellbender (Cryptobranchus Alleganienis) — Endangered

e Broad-winged Skipper (Poanes Viator) — Threatened

e Elusive Clubtail (Stylurus Notatus) — Endangered

o Great Egret (Ardea Alba) — Threatened

e Short-eared Owl (Asio Flammeus) — Endangered

e Long-eared Owl (Asio Otus) — Endangered

e Lark Sparrow (Grammacus) — Threatened

e Northern Harrier (Circus Cyaneus) — Threatened

e Common Gallinule (Gallinula Galeata) — Threatened
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e Bald Eagle (Haliaeetus leucocephalus) — while not currently listed as threatened or
endangered, the Bald Eagle is protected under the Bald and Golden Eagle Protection
Act. No designated critical habitat is located in the vicinity of the CCR unit.

e Least Bittern (Lxobrychus Exilis) — Threatened

o Hodded Merganser (Lophodytes Cucullatus) — Threatened

e Indiana Bat (Myotis Sodalis) — Endangered

¢ Northern Long-eared Bat (Myotis Septentrionalis) — Endangered

e Southeastern Bat (Myotis Austroriparius) — Endangered

e Gray Bat (Myotis Grisescens) — Threatened

TVA Environmental has determined that the current operations of the PAF CCR unit is not likely
to impact the existence of the listed species.

3.4 40 CFR 8257.61(A)(2)(1v) MARINE PROTECTION ACT

40 CFR 8257.61(a)(2)(iv) A violation of any requirement under the Marine Protection, Research,
and Sanctuaries Act of 1972 for the protection of a marine sanctuary;

The Marine Protection, Research, and Sanctuaries Act of 1972 (U.S. Congress 1988) does not
apply to any TVA sites, does not apply to federal facilities and also does not apply to TVA
existing surface impoundments because the CCR Unit is not classified as “marine” as per 15
C.F.R. §922.3.

3.5 8257.61(A)(3)(I&Il) EROSION, STABILITY, AND MIGRATION POTENTIAL

3) The CCR unit will not cause or contribute to significant degradation of wetlands by
addressing all of the following factors: (i) Erosion, stability, and migration potential of native
wetland soils, muds and deposits used to support the CCR unit; (i) Erosion, stability, and
migration potential of dredged and fill materials used to support the CCR unit;

TVA monitors for potential erosion and stability issues, pursuant to 40 CFR 257.83, and
addresses them when/if identified. Inspection requirements of 40 CFR 257.83 are as follows:

o Weekly visual inspections must be performed to identify any potential structural issues
that could negatively affect the function or safety of the CCR Unit.
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o Weekly inspections of all hydraulic discharges are also required weekly, observing for
any indication of abnormal coloration of discharge, as well as any debris or sediment in
discharge.

¢ Monthly inspections are required of all CCR Unit instrumentation.

The wetland study determined the wetland soils within the 25 acres analyzed do not pose an
erosion stability or migration concern. The perimeter dikes of Slag Ponds 2A and 2B and Slag
Stilling Pond 2C, as well as the dike between Slag Ponds 2A and 2B, were constructed using
mine spoil built over alluvial deposits consisting of sand and clay. The mine spoils used to
construct the embankment consisted of very stiff lean clay (CL), clayey sand (SC), or clayey
gravel (CG) with varying quantities of gravel sized rock fragments.

Based on the Structural Stability Assessment and the Initial Safety Factor Assessment
performed by AECOM in 2016 no erosion or migration potential is expected. The Safety Factor
Assessment results are greater than or equal to the required safety factors specified in 40 CFR
8257.73 indicating the impoundment is structurally safe. The Structural Stability Assessment
reiterates the results of the Safety Factor Assessment noting the structures within the
impoundment meet the requirements of 40 CFR §257.73.

3.6 40CFR 8257.61(A)(3)(i1) CCR VoLUME AND CHEMICAL NATURE

(3) The CCR unit will not cause or contribute to significant degradation of wetlands by
addressing all of the following factors: (iii) The volume and chemical nature of the CCR

The Slag Ponds were designed to accommodate approximately 0.46 million cubic yards (cy) of
CCR (bottom ash). Previous chemical testing of this material has been conducted. The
impoundment does not include a liner.

3.7 8257.61(A)(3)(V) FisH AND WILDLIFE IMPACTS

(3) The CCR unit will not cause or contribute to significant degradation of wetlands by
addressing all of the following factors: (iv) Impacts on fish, wildlife, and other aquatic resources
and their habitat from release of CCR

According to the KSNPC, 45 species of conservation concern occur in Muhlenberg County
(Table 3-14) (KSNPC 2015). A review of the TVA Regional Natural Heritage database in
November 2016 indicated that of those species listed by USFWS and KYNPC, 21 species are
currently known or have been known to occur within a 5-mile radius of PAF (as indicated by
asterisks in Table 3-14). The wildlife communities associated with these habitats are common
and do not support unique or rare wildlife species. Wildlife species present in the more
developed portions of the site include those often associated with human presence such as the
European starling, house sparrow, killdeer, and rock dove. The more heavily vegetated areas
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support a more diverse community of wildlife adapted to early successional habitats. Wildlife
species present in the successional habitats likely include American crow, eastern mole, red
fox, raccoon, Virginia opossum, eastern box turtle and northern ringneck snake. Of the 45
species listed in Table 2 Species of Conservation Concern within Muhlenberg County and
Within 5 Miles of PAF, the 30 listed as threatened and endangered species were discussed in
section 2.2.3.

Based on the use of an approved outfall structure in accordance with the KPDES permit for
wastewater discharge and the use of appropriate BMPs to control storm water runoff, impacts to
aquatic resources and wildlife as a result of the ash impoundment closure are expected to be
minor.

3.8 8257.61(A)(3)(V) POTENTIAL EFFECTS FROM A CATASTROPHIC RELEASE
(ENVIRONMENTAL IMPACTS)

(3) The CCR unit will not cause or contribute to significant degradation of wetlands by
addressing all of the following factors: (v) The potential effects of catastrophic release of CCR to
the wetland and the resulting impacts on the environment

The EPA Final CCR Rule requires that the CCR Unit will not cause or contribute to significant
degradation of wetlands and the environment due to the potential effects from a catastrophic
release of CCR. A breach analysis (Appendix A) to determine the extent of a catastrophic
release was conducted. In the unlikely but hypothetical event of a failure, the potential
inundation area identified in the breach analysis and wetlands therein could be flooded in water
and CCR material. Additionally, CCR material could be carried downstream in Jacobs
Creek. Trees and other vegetation as well as any existing wildlife in the area inundated by the
breach would be impacted. However, while there are potential wetlands within the footprint of
the breach extents that would likely be affected by a catastrophic release, the likelihood of a
release is minimal for the following reasons.

The Slag Ponds 2A and 2B and Slag Stilling Pond 2C are subject to TVA's CCP Storage
Facilities Inspection Program. The inspection program includes scheduled formal, intermediate,
and informal inspections as well as unscheduled special (emergency) inspections. Additionally,
TVA plant personnel make daily observations and perform weekly reviews of the disposal areas.
Maintenance is performed on an as-needed basis, and TVA documents all repair and
maintenance activities.

TVA has an Emergency Action Plan (EAP) in the unlikely event of a catastrophic failure of the
CCR Unit As per the EAP, the Plant Shift Operations Supervisor (SOS) will coordinate with the
Civil Construction Field Supervisor/Construction Manager in the event of a safety emergency to
(among other duties) “Assess the possible hazards to human health and the environment due to
the release.”
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As Slag Ponds 2A and 2B and Slag Stilling Pond 2C meet structural design thresholds, there is
little to no risk of a catastrophic failure. Thus, the threat to wetlands from such a release is
minimal.

3.9 40CFR §257.61(A)(4) - WETLAND MITIGATION

40 CFR § 257.61(a)(4) To the extent required under section 404 of the Clean Water Act or
applicable wetlands laws, steps have been taken to attempt to achieve no net loss of wetlands
laws, steps have been taken to attempt to achieve no net loss of wetlands (as defined by
acreage and function) by first avoiding impacts to wetlands to the maximum extent reasonable
as required by paragraphs (a)(1) through (3) of this section, then minimizing unavoidable
impacts to the maximum extent reasonable and finally offsetting remaining unavoidable impacts
to the maximum extent reasonable, and finally offsetting remaining unavoidable wetland impacts
through all appropriate and reasonable compensatory mitigation actions (e.g., restoration of
existing degraded wetlands or creation of man-made wetlands).

No mitigation is expected during the closure/post closure of Slag Ponds 2A and 2B.
4.0 CONCLUSIONS
Based on this assessment, Slag Ponds 2A and 2B and Slag Stilling Pond 2C located at PAF

meet the requirements for the wetlands location restriction as required by §257.61 of the EPA
Final CCR Rule.

5.0 REFERENCES

e 257-73(c) History of Construction at Paradise Fossil Plant Slag Ponds 2A and 2B.
AECOM. 2016.

e 257-73(d) Structural Stability Assessment at Paradise Fossil Plant Slag Ponds 2A and
2B. AECOM. 2016

o 257-73(e) Safety Factor Assessment at Paradise Fossil Plant Slag Ponds 2A and 2B.
AECOM. 2016.

e EPA Final Coal Combustion Residuals (CCR) Rules: Federal Register/ Vol. 80/ No. 74
/Part 1l. Hazardous and Solid Waste Management System; Disposal of Coal, April 17,
2015

o Paradise CCR Management Operations Environmental Assessment, TVA, June 2017.
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Table 2. Species of Conservation Concern within Muhlenberg County and

Common Name

Aquatic Snails
Rugged Hornsnail*
Mollusks
Fanshell*
Catspaw*
Pocketbook*
Rough Pigtoe*
Pyramid Pigtoe*

Purple Lilliput*

Little Spectaclecase*
Crustaceans

Mud River Crayfish
Fish

Lake Chubsucker

Chestnut Lamprey*

Redspotted Sunfish
Longhead Darter

Amphibians
Eastern Hellbender

Bird-voiced Treefrog*
Reptiles
Eastern Ribbon Snake
Insects
Broad-winged Skipper
Elusive Clubtail
Birds
Henslow's Sparrow
Great Egret*
Short-eared Owl*
Long-eared OwlI*
American Bittern
Lark Sparrow
Northern Harrier*
Sedge Wren*
Common Gallinule*
Bald Eagle*

Least Bittern*

Hodded Merganser*
Osprey*

Within 5 Miles of PAF

Scientific Name

Pleurocera alveare

Cyprogenia stegaria
Epioblasma obliquata
Lampsilis ovata
Pleurobema plenum
Pleurobema rubrum
Toxolasma lividus

Villosa lienosa

Orconectes ronaldi

Erimyzon sucetta

Ichthyomyzon
castaneus

Lepomis miniatus

Percina macrocephala

Cryptobranchus
alleganiensis

Hyla avivoca

Thamnophis sauritus

Poanes viator

Stylurus notatus

Ammaodramus henslowii

Ardea alba

Asio flammeus

Asio otus
grammacus

Circus cyaneus
Cistothorus platensis
Gallinula galeata
leucocephalus

Ixobrychus exilis

Lophodytes cucullatus

Pandion haliaetus

Federal®

SOMC

LE
LE

LE
SOMC
SOMC

Status

State
(Rank®)

S(S354)

E(S1)
S(SES4)

T(5253)

T(S2)
5(52)

T(52)
E(S1)

E(S1)

S(S3)

S(S3)

T(S1)
E(S1)

S(S3B)
T(S2B)
E(S1B,52N)
E(S1B,S1S2N)
H(SHB)
T(S253B)
T(S152B,54N)
S(S3B)
T(S152B)
T(S2B,S2S3N)

T(S152B)

T(S1528,53S
4
N)
S(S253B)

Suitable Habitat
Present’

z2 Z2 =2 Z2 Z2 Z2 Z2

Z2 Z2 2 Z2 U U Z2 Z2 Z U T

P (foraging
only)
Y



Table 2. Species of Conservation Concern within Muhlenberg County and
Within 5 Miles of PAF

Status

. Suitable Habitat
Common Name Scientific Name State 2 4
Federal® R Present
(Rank?)
Bank Swallow* Riparia - S(S3B) N
Y, P (past record
Bell's Vireo* Vireo bellii SOMC  S(S2S3B)  within the South
Spoil Area)
Barn Owl Tyto alba - S(S3) N
Mammals
. . P (foragi
Indiana Bat* Myotis sodalis LE E(S1S2) (foraging
only)
. o P (foraging
Northern long-eared Bat ~ Myotis septentrionalis LT E(S3) only)
Evening Bat* Nycticeius humeralis - S(S3) P (foraging
only)
. L P (foragin
Southeastern Bat Myotis austroriparius SOMC E(S1S2) (only?) g
Gray Bat Myotis grisescens LE T(S2) P (foraging
only)
Plants
Water Hickory Carya aquatica - T(S2S3) N
Rose Turtlehead speciosa - S(83) N
Water-purslane Didiplis diandra - E(S1S2) N
Frech's Shooting Star Dodecatheon frenchii - S(S3) N
Hair Grass glabrifloris - S(S2S3) N
Trepocarpus Trepocarpus aethusae - S(S3) N
Buffalo Clover Trifolium reflexum - E(S1S2) N
Southern Wild Rice Zizaniopsis miliacea - T(8182) N

Sources: KSNPC 2015 and USFWS IPaC 2016b

1 Federal Status Codes:

DM = Delisted, Recovered, and Being Monitored LE = Listed Endangered

LT = Listed Threatened; -- = Not Listed by USFWS

SOMC = Species of Management Concern

2 State Status Codes:

E = listed endangered S = species of special concern

T = listed threatened

3 State Rank:

S1 = critically imperiled S2 = imperiled

S3 = vulnerable S4 = apparently secure

S#S# = Denotes a range of ranks because the exact rarity of the element is uncertain (e.g., S152)
Migratory Species may have separate ranks for different population segments (e.g., S1B, S2N, S4M);
S#B = rank of breeding population S#N = rank of non-breeding population

4 Habitat Codes:

Y = Yes, species has been documented in existing habitats in study area and suitable habitat is present
N = No, no records of species within study area and no suitable habitat is present

P = Potentially suitable habitat is present, but no records of species in study area

* Species documented within 5 miles of PAF by the TVA Natural Heritage Database.
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1. Introduction

AECOM was contracted by TVA to conduct a wetlands survey associated with coal combustion
residuals (CCR) units at the Paradise Fossil Plant (PAF), Figure 1. The surveys were
conducted in compliance with the CCR Ruling to assess the potential impact of a potential
breach in CCR impoundments to wetlands and waterbodies. The surveys included land located
in the potential breach zone of three CCR units:

1. The Gypsum Stack (Gyp Stack) and stilling ponds — is the location where gypsum has
been stored for a number of years;

2. The Peabody Ash Pond is where bottom ash is sluiced from the facility, and

3. The Slag Pond contains boiler slag generated from the coal plant,

These three CCR Units are located on the southwest, south and northeast side of the PAF
facility respectively, Figures 2, 3 and 4. The PAF Gyp stack and Peabody ash pond are
currently active. These units are considered an Existing (Active) CCR Surface Impoundment
under the Final CCR Rule. The purpose of the survey was to identify the wetlands and water
bodies that might be impacted by a breach in a berm as required by the CCR Rule. The
concerns at the Gyp stack include:

1. Aslope failure of the Gypsum Stack;
2. Afailure of the Stilling Pond 1 (aka Upper Stilling Pond);
3. Afailure of Stilling Pond 2 (aka Lower Stilling Pond)

In addition to the potential failure of the features at the Gyp stack, potential failure of the
Peabody ash pond berm or the slag pond berm were investigated.

The survey was conducted on previously disturbed land (mined) that includes land owned by
TVA and bottom land associated with Jacobs Creek and the Green River. The Gyp Stack and
associated ponds occupy approximately 280 acres, which includes approximately 250 acre of
landfill and 31 acres of impoundments. The breach zone occupies approximately 175 to 200
acres. The eastern portion of the breach zone is designated for potential borrow area, while the
western portion is designated a wildlife management area (WMA). The wetland study area was
expanded to approximately 350 acres due to the connected waterbodies in the breach zone and
flow of water generally to the south in this area. The property is bordered in the south, east and
west by prior mined land. The Gyp stack is located north of the breach zone. Surface runoff
from the Gyp stack flows primarily to the south and east. This is the modeling flow direction of a
potential breach. Several ponds are located south of the Gyp stack which were originally
formed during the previous mining activity and are not CCR units. These ponds are bordered
by wetland fringe, primarily vegetated with Phragmites (giant reed). Over flow from these ponds
travels to the Peabody Ash Pond which discharges to Jacobs Creek a perennial second order
stream then the Green River. The 100-year flood elevation is 402 feet above mean sea level (ft
msl). None of the breach zone is within this elevation, with the surface elevation of the Gys
stack stilling ponds at 440 msl.

The Peabody ash pond occupies approximately 138 acres. The modeling potential breach zone
includes approximately 225 to 250 acres and includes several thousand feet (3.6 miles) of
Jacobs Creek, tributaries and associated wetlands. The surface elevation of the Peabody ash
pond is 415 ft msl. Much of the breach zone is within the 100-year flood elevation at 402 ft msl.
The potential breach would flow initially to the west to wetlands along Jacobs Creek, then follow
Jacobs Creek to the Green River impacting low areas, primarily with wetlands, along the way.
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The Slag pond (two cells) is located north of the plant and occupies approximately 25 acres. It is
bordered on the east by the Green River, on the west by the coal pile, on the south by the coal
plant and on the north by the coal conveyors. Originally, the slag ponds were used as fly ash
sluice ponds. Currently, the slag ponds serve as an ash management facility for the storage and
settlement of boiler slag. Influent to the impoundments consists of sluiced boiler slag and
process water from many areas surrounding the ponds such as red water ponds and coal yard
runoff ponds. The slag pond is discharged through outfall 005 to the Green River. The modeled
flow of a potential breach is toward the Green River and covers approximately 6 to 7 acres.
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2. Literature Review

Topographic mapping, aerial survey, soils, geology, and other information were reviewed to
determine the potential for the area to be associated with jurisdictional waters of the United
States (i.e., “jurisdictional wetlands or streams”). Following review of the available literature, a
wetlands delineation and stream characterization was performed in accordance with the
procedures outlined in the US Army Corps of Engineers (USACE) Wetlands Delineation Manual,
1987 and the 2008 Eastern Mountains and Piedmont Regional Supplement. The delineation
included visual observation of the site and characterization of the vegetation, soils and
hydrology to determine if various wetland criteria (hydric characteristics) were met. The Gyp
stack breach area was surveyed in September 2017, while the breach area associated with the
slag pond and Peabody ash pond were surveyed in October 2017.

The potential for wetlands on the property was reviewed by viewing the United States Fish and
Wildlife Service (USFWS) Wetland Inventory Map (NWI) for the three CCR units. The National
Resource Conservation Service (NRCS) website was utilized to determine the soil types present
on the site as a potential indicator of hydric soils and wetlands. All soils were designated as
Udothents (previously disturbed land) in the Gyp stack and slag pond breach zones, while
numerous native soil types are listed in the Peabody ash pond breach zone. Udothents are not
considered a hydric soil. Bonnie silt loam soils occupy approximately 7% of the Peabody ash
pond breach zone and are considered hydric soils. No other soil types are designated as
hydric.

Following review of these data, a delineation was conducted of the Gyp stack breach zone on
September 14-15, 2017, and for the slag pond and Peabody ash pond breach zones on October
24-27, 2017. The field delineation team was led by Mr. James R. Orr biologists and certified
wetland delineator with AECOM. Mr. James Orr severed as senior biologist for the delineation
and has over 25 years of experience with wetlands delineation. Mr. Hayden Orr (environmental
engineer) and Ms. Winnie Davis (biologist) assisted with the surveys.

The historic use of the property was reviewed to determine the potential for past activities that
may have influenced site conditions. The property has been in industrial use and mining for
decades (prior to 1950). These data plus the site inspection were utilized to make the
determination of the potential for wetlands on the site and potential jurisdictional status.

2.1 Solls

The soils survey for the site was reviewed from the National Resources Conservation Service
(NRCS) Web Soil survey. The only soil in the breach zone of the Gyp stack and slag pond is
Udorthents (disturbed soils) (Figure 5 and 7) The breach zone is also depicted on the soils map
as well as the wetland inventory map. In addition to this soil types, the ponds of the study area
was designated as water. Much of the area designated as water; however, has been filled
(former ash ponds or mining ponds) and the filled land would be designated as Udorthents.
These soils have very slow infiltration rates, are clayey, have a highwater table, or are shallow
to an impervious layer. They are rated at a low percentage of hydric characteristics (1-32%).
Soils in the breach zone of the Peabody ash pond, Figure 6 included; dumps, Frondorf-Lenberg
complex, 12 to 20 percent slopes, Lindside silt loam, 0 to 2 percent slopes, occasionally
flooded, Nolin-Melvin complex, pits, Sadler silt loam, 2 to 6 percent slopes, Belknap silt loam, 0
to 2 percent slopes, occasionally flooded, Bonnie silt loam, O to 2 percent slopes, occasionally
flooded, Udorthents, Wellston silt loam, and Zanesville silt loam. Most of these soils are prime
farmland but only the Bonnie silt loam is designated as a hydric soil.
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In the field, soils were determined to be either hydric or non-hydric by the methods provided in
the 1987 Manual and 2010 regional supplement. During the survey, soil cores were collected
and compared to the Munsell color chart. In addition, hydric characteristics were documented
as listed in the Eastern Mountains and Piedmont Region data sheets.

2.2 Wetlands

A National Wetlands Inventory map (NWI) was downloaded from the US Fish and Wildlife
Service NWI website, see Figures 8, 9 and 10. A number of areas identified as open water
wetland areas (palustrine unconsolidated, PUBHXx or freshwater pond), lakes, ponds emergent
(PEM), shrub/scrub (PSS) and riverine, perennial, unconsolidated bottom (R5UB or stream)
were indicated in the breach zones by the NWI.

The ponds and streams in the Gyp stack breach zone drain to the south to the Peabody Ash
Pond which flows to the breach zone of the Peabody ash pond then to Jacobs Creek, which
flows to the Green River. Storm water flows either to these ponds or to the leachate ditch which
also flow to the Peabody Ash Pond. Discharge from the Peabody ash pond and slag pond is
permitted through the facilities NPDES permit.

2.3 Hydrology

Wetland hydrology at the site was determined by the hydrologic characteristics of the site and
site mapping (USGS topographic map). Consideration was given to the human impacts such as
mining and industrial practices, construction and grading. The major hydrologic features include
Jacobs Creek to the south and drainages to it and the Green River. Within this study area a
number of drainages were diked or constricted resulting in ponds that had developed wetland
characteristics around the fringe and in their drainage areas. None of the Gys stack breach
zone is within the 100-year floodplain as the lowest elevation in the study area is 440 msl and
the flood elevation is 402 msl, while much of the Peabody ash pond breach zone is within the
100-year floodplain Figure 11. Much of the slag pond breach zone is in the 100-year floodplain,
with a portion of the breach zone in the floodway of the Green River, Figure 12.
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GYP Stack, Slag Pong and Peabody Ash Pond
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3. Methods

Data were collected to characterize wetland area in terms of hydrology, soils, dominant plant
species, and wetland type on Data Form 1 as provided in the Regional Supplement (Attachment
1). Wetland boundaries were determined and recorded in the field with GIS files generated for
each wetland area, Figures 13, 14 and 15.

Open water wetlands and a stream were preliminarily identified by the NWI map, which appear
to be ponds created during the surface mining of the area, backwater areas of Green River or
areas in the 100-year floodplain. The entire breach zone of each unit was then walked to
determine if wetlands were present. Areas outside of the breach zones but downgradient of
water features were also reviewed. Wetlands and streams were number based on the
numbering system initiated in 2016 for the delineation of wetlands at the landfill area, to keep a
running total of wetlands investigated and provide unique identifiers for each wetland.
Therefore, there were three wetlands in the Gyp stack breach zone and were numbered 26, 27
and 28 which includes ponds 5, 6 and 7 respectively. Wetland 27 drains to wetland 26 via a
linear wetland and then a WWC, while stream 2 flows to wetland 28 from a pond west of the
Gyp Stack. Both wetland 26 and 28 drain to the south to a tributary of Jacobs Creek that flows
into the Peabody ash pond. Wetlands 27 and 28 were located on a public use, wildlife
management area and were identified with fishing signs. One wetland was located in the slag
pond breach zone (W-44) while wetlands 29 — 43 were delineated in or near the Peabody ash
pond breach zone.

Some wetlands within the Gyp stack breach zone were also previously identified in 2016 by
AECOM as part of the investigation of a supplemental investigation area, “Wetland Survey,
Paradise Fossil Plant PAF, Mulhenburg County, Kentucky”, March, 2017. During 2016, nine
wetlands, one stream and two ponds were identified in the “supplemental investigation area”
which is partially impacted by the Gyp stack breach zone. Four of the wetlands and one pond
identified in the 2016 survey would potentially be impacted by a breach at the supplemental
investigation area.

Wetland determination methods utilizing a shovel were conducted to test soils conditions by
comparison of site soils to the Munsell color chart. The soil color and other characteristics such
as depleted matrix and gleyed soils, were observed to determine the potential for hydric
conditions. Soil cores were taken to a depth of up to 12 inches where needed or refusal. In
addition, vegetation type and status was investigated to determine if wetland or upland plant
species dominated. The dominant vegetation was documented and percent cover was
estimated. The wetland status of the vegetation was then determined from regional literature.
The final characteristic that was evaluated was the hydrology. The hydrologic characteristics
were evaluated by estimating the frequency and level of saturation of the area and by
documenting the primary and secondary hydrological characteristics as indicated on Form 1
data sheets. Wetland boundary locations were documented on a site map and with GPS and
no flagging was left on the site. Photographs were taken of wetland and adjoining non-wetland
areas. A USACE Data Form 1 was completed for the wetland areas (Attachment 1). A photolog
of the wetland locations is provided in Attachment 2.
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4, Field Survey

Based on the results of the literature review, the disturbed areas included ponds and drainages
that were a result of the mining activity. Within the breach zone of the Peabody ash pond and
100-year floodplain of Jacobs Creek and the Green River, a number of natural wetlands are
present. It is unknown if natural wetlands were historically associated with the disturbed portion
of the site. Site modifications have resulted in water features (ponds) including wetlands and
streams. Within the seven days prior to the September survey, approximately 0.15 inches of
rainfall had occurred, while 1.29 inches fell a week prior to the October survey. During the field
surveys, no rainfall was recorded. Wetlands were identified in the field by the designation “W-
26", as well as streams (Str) and wet weather conveyances (WWC). Three ponds with wetland
fringes were identified. Nineteen wetlands, 16 streams and 25 WW(Cs are located within the
breach zones of the three CCR units. The area and description of these water features are
summarized in Table 1. The assumed jurisdictional status of these water features is also
indicated in Table 1; however, confirmation with the Louisville District Corps of Engineers is
recommended.
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GYP Stack, Slag Pong and Peabody Ash Pond
Potential Breach Area — Wetland Survey

5. Conclusions

Based on the review of literature and maps of the site and field survey, 13 wetlands, one pond,
14 streams and numerous WWCs are present in the potential breach zone of the three CCR
Units. The breach zones were overlaid on the GIS shape files to predict the area impacted by a
potential breach. Based on the modeled breach zone for each unit, the following potential
impact may be anticipated:

Water Feature Gyp Stack Peabody Ash Pond Slag Pond
Pond Surface 0.2 ac 0 0
Wetland Area 8.41 ac 188.04 ac 0.06 ac
Stream 1,000 ft 22,259 ft 0

All of the linear features (linear wetlands and stream) are jurisdictional WOUS as they are
connected to other WOUS. Most of the wetlands are also likely jurisdictional based on the
hydrologic connection to other waters particularly those in the Jacobs Creek watershed and
100-year floodplain. A number of the small wetlands are isolated and not jurisdictional. The
greatest potential for impact to wetlands and water bodies is the Peabody ash pond. The
potential breach of this pond could affect wetlands in the 100-year floodplain and several miles
of Jacobs Creek. In addition over 4,400 feet of tributaries to Jacobs Creek could be affected.
Confirmation of the jurisdictional status should be requested by the Louisville District Corps of
Engineers.

Table 1 Water Bodies Potentially Impacted by PAF CCR Units Breach

Potentially Potential
Wetland ID Wetland Type Area/Length WOuSs Jurisdictional

Impacted Status

PUBHXx 2.83 acres Not WOUS
PUBHXx 2.55 acres None Not WOUS
PUBHXx 4.67 acres 0.2 ac WOUS
PUBHXx 1.01 acres None WOuUS
PUBHXx 8.94 acres None WOuUS

WOUS connected
None 550 feet 0 0 W-26

PEM 1.21 acres 1.21 ac WOU,S 88_r12r16ected
PEM 0.14 acres None Isolated not WOUS
PEM 0.06 acres None Isolated not WOUS
PEM 0.025 acres None Isolated not WOUS
PEM/PSS 14.8 acres 7.0 ac WOUS
PEM/PSS 1.92 acres 0 WOUS
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GYP Stack, Slag Pong and Peabody Ash Pond
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Wetland ID

AECOM

Wetland Type

PEM/PSS
PFO
PFO
PFO
PFO
PFO
PFO
PFO
PFO
PFO
PEM
PEM
PFO
PFO
PFO
PFO
PEM
R5UB
R4SBC
R4SBC
R4SBC
R4SBC
R4SBC
R4SBC
R4SBC
R4SBC
R4SBC
R5UBH

Area/Length

19.76 acres
4.64 acres
0.35 acres
0.44 acres
0.9 acres
1.0 acres
1.74 acres
1.43 acres
1.0 acres
42.7 acres
166.2 acres
9.58 acres
4.04 acres
0.94 acres
13.87 acres
3.58 acres
0.06 acres
1,404 feet
1,126.01 feet
319 feet
240.69 feet
510.65 feet
56.21 feet
244.07 feet
2,457.2 feet
665.32 feet
124.42 feet
1,096.12 feet

Potentially
WOUS
Impacted

0.2 ac
0.2ac
None
None
None
0.5ac
0.25 ac
0.2 ac
None
1.0ac
158 ac
9.58 ac
4.04 ac
0.4 ac
13.87 ac
None
0.06 ac
1,000 ft
1,126 ft
319 ft
40 ft
50 ft
None
120 ft
25 ft
665.32 ft
124.42 ft
1,096.12 ft

Potential
Jurisdictional
Status

WOUS
WOuUS
WOuUS
WOuUS
WOUS
WOUS
WOUS
WOUS
WOUS
WOUS
WOUS
WOUS
WOUS
WOuUS
WOuUS
WOuUS
WOUS
WOUS
WOUS
WOUS
WOUS
WOUS
WOUS

WOUS
WOuUS
WOuUS
WOuUS



GYP Stack, Slag Pong and Peabody Ash Pond
Potential Breach Area — Wetland Survey

Wetland ID

Str-13
Str-14
Str-15
Str-16
Jacob’s Creek

WWC-1

WWwWC-2

WWC-3

WwwcC-4

Wetland Type

R4SBC
R4SBC
R4SBC

R5UBH
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None
None

None

Area/Length

160.76 feet
350.17 feet
340.62 feet

18,113 feet
103 feet
454 feet
1,221 feet
201 feet
125 feet
209 feet
395 feet
196 feet
425 feet
109 feet
244 feet
192 feet
79 feet
263 feet
151 feet
65 feet
287 feet
153 feet
177 feet
101 feet

168 feet

Potentially
WOUS
Impacted

160.76 ft
350.17 ft
340.62 ft

18,113 ft
None
None
None
None
None
None
25 ft
25 ft
25 ft
None
None
None
25 ft
160 ft
151 ft
65 ft
None
153 ft
177 ft
101 ft

150 ft

Potential
Jurisdictional
Status

WOUS
WOuUS
WOuUS

WOUS

Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505
Does not meet
Rgl 0505



GYP Stack, Slag Pong and Peabody Ash Pond
Potential Breach Area — Wetland Survey

Potentially Potential
Wetland ID Wetland Type Area/Length WOUS Jurisdictional
Impacted Status

Does not meet
None 144 feet 1201 Rgl 0505

Does not meet
None 61 feet astt Rol 0505

Does not meet
C-24 None 264 feet 264 ft Rgl 0505

Does not meet
None 156 feet st Rgl 0505

Does not meet
None 320 feet 3201t Rgl 0505

Does not meet
None 156 feet 1561t Rgl 0505

Does not meet
C-28 None 29 feet 29 ft Rgl 0505

Does not meet
None 47 feet 4Tt Rgl 0505

Does not meet
None 45 feet astt Rgl 0505

PSS — Palustrine shrub scrub

PEM — Palustrine emergent wetland

PUBHXx — palustrine unconsolidated bottom permanently flooded

RGL 0505—- Regulatory Guidance Letter 0505— COE definition of a stream
WOUS — Waters of the United States

Ac — acre

Ft - feet
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Attachment 1 — Field Data Forms
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: PAF City/County: Muhlenberg Sampling Date: 9/14/2017
Applicant/Owner: TVA state: KY Sampling Point: LW-1
Investigator(s): JRO,HJO Section, Township, Range:

Landform (hillslope, terrace, etc.): roadside ditch Local relief (concave, convex, none): Concave Slope (%): 1-3
Subregion (LRR or MLRA): Lat: 37.240 Long: ~86.998 Datum: NAD 83
Sail Map Unit Name: Udorthents NWI classification: tone

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | v | Nol | (If no, explain in Remarks.)
Are Vegetation Soil | v ] or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes No D

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 L Nol____| Is the Sampled Area

Hydric Soil Present? Yes | v | No_| [ within a Wetland? Yes I:l No
Wetland Hydrology Present? Yes | v I No

Remarks:

Roadside ditch connected to W-27, flows to WWC-2 which flows to W-26

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
[ High water Table (A2) E] Hydrogen Sulfide Odor (C1) | Drainage Patterns (B10)
Saturation (A3) D Oxidized Rhizospheres on Living Roots (C3) ]:I Moss Trim Lines (B16)
Water Marks (B1) El Presence of Reduced Iron (C4) D Dry-Season Water Table (C2)
D Sediment Deposits (B2) |:| Recent Iron Reduction in Tilled Soils (C6) |:| Crayfish Burrows (C8)
D Drift Deposits (B3) |:| Thin Muck Surface (C7) D Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) D Other (Explain in Remarks) Stunted or Stressed Plants (D1)
I:l Iron Deposits (B5) Geomorphic Position (D2)
D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
Water-Stained Leaves (B9) I:] Microtopographic Relief (D4)
[TAaquatic Fauna (813) [C] FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No E Depth (inches): <1-4
Water Table Present? Yes D No Depth (inches):
Saturation Present? Yes No D Depth (inches): 0 Wetland Hydrology Present? Yes l7| No I_I

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

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



VEGETATION (Five Strata) - Use scientific names of plants.

Sampling Point: LW-1

Absolute Dominant Indicator | Dominance Test worksheet:
Tree §.tratu.m (Plot size: ) % Cover Species? _Status Number of Dominant Species
1. Salix nigra 40 X OBL _ | That Are OBL, FACW, or FAC: 4 (A)
2. Total Number of Dominant
3 Species Across All Strata: 6 (B)
4.
Percent of Dominant Species
5. That Are OBL, FACW, or FAC: _100 (A/B)
6
40 - Total Cover Prevalence Index worksheet:
. Total % Cover of: Multiply by:
i . 50% of total cover: 20% of total cover: OBL species 55 x1=55
Sapling Stratum (Plotsize: ) FACW species D9 x2=110
1.Salix nigra 10 X OBL me 3
FAC species x3=15
2. FACU species 35 x4=140
3. UPL species Xx5=
4. Column Totals: 150 ) 320 (B)
5.
6. Prevalence Index = B/A = 2.1
10 = Total Cover Hydrophytic Vegetation Indicators:
50% of total cover: 20% of total cover: [11- Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: ) 2 - Dominance Test is >50%
1 3 - Prevalence Index is 3.0’
2. I:l 4 - Morphological Adaptations' (Provide supporting
3 data in Remarks or on a separate sheet)
4' I_;I Problematic Hydrophytic Vegetation® (Explain)
5. 1 N . I
Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
= Total Cover Definitions of Five Vegetation Strata:
0, . .
. 50% of total cover: 20% of total cover: Tree — Woody plants, excluding woody vines,
Herb Stratum (Plotsize: ) approximately 20 ft (6 m) or more in height and 3 in.
1, Phragmites australis 40 X FACW | (7.6 cm) or larger in diameter at breast height (DBH).
2. Ambrosia trifida - 20 X FACU Sapling - Woody plants, excluding woody vines,
3. Polygomum pensylvanicum 10 FACW | approximately 20 ft (6 m) or more in height and less
4, Polygonum cuspidatum 10 FACU | than3in. (7.6 cm) DBH.
5. Carex vulpinoidea 5 OBL Shrub - Woody plants, excluding woody vines,
6. Carex pensylvanica 5 FACW | approximately 3 to 20 ft (1 to 6 m) in height.
7. Herb — All herbaceous (non-woody) plants, including
8. herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
9, ft (1 m) in height.
10.
1 Woody vine — All woody vines, regardless of height.
90 = Total Cover
50% of total cover: 45 20% of total cover: 18
Woody Vine Stratum (Plot size: )
1. Toxicodendron radicans 5 X FAC
2. Lonicera japonica 5 X FACU
3.
4,
5. .
10 Total Cover \'-IIYd"t)apthwc
- = egetation
? (V] wo[ ]
50% of total cover: 9 20% of total cover: Present? Yes No
Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: LW-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
0-12 10YR5/1 95 10YRG6/8 5 clay loam
'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
L_J Histosol (A1) D Dark Surface (S7) Q 2 cm Muck (A10) (MLRA 147)
[ Histic Epipedon (A2) O Polyvalue Below Surface (S8) (MLRA 147, 148) [] Coast Prairie Redox (A16)
[ Black Histic (A3) ] Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
[ Hydrogen Sulfide (A4) [] Loamy Gleyed Matrix (F2) Q Piedmont Floodplain Soils (F19)
] Stratified Layers (A5) Depleted Matrix (F3) (ML.RA 136, 147)
[ 2 cm Muck (A1 0) (LRRN) _EI Redox Dark Surface (F6) D Very Shallow Dark Surface (TF12)
[ Depleted Below Dark Surface (A11) [ Depleted Dark Surface (F7) [ other (Explain in Remarks)
[ Thick Dark Surface (A12) ] rRedox Depressions (F8)
| Sandy Mucky Mineral (S1) (LRR N, [J ron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

O Sandy Gleyed Matrix (S4) ] umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
| Sandy Redox (S5) D Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
[ stripped Matrix (S6) _I___I Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No D
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: PAF City/County: Muhlenberg Sampling Date: 9/14/2017
Applicant/Owner: TVA State: KY Sampling Point: W-26
Investigator(s): JRO,HJO Section, Township, Range:

Landform (hillslope, terrace, etc.): Pond and wetland edge  (ocal relief (concave, convex, none): concave Slope (%): 0
Subregion (LRR or MLRA): Lat: 37.240 Long: -86.995 pawm: NAD 83
Soil Map Unit Name: Urdothents NWI classification: PUBHX

Are climatic / hydrologic conditions on the site typical for this time of year? Yes l v | No |__l (If no, explain in Remarks.)

Are Vegetation Soit __l, or Hydrology v significantly disturbed? Are "Normal Circumstances” present? Yes No E
Are Vegetation Soil , or Hydrology :I 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? ves LY 1 nol | Is the Sampled Area

Hydric Soil Present? Yes | Y | No within a Wetland? Yes I: No I:I
Wetland Hydrology Present? Yes] v I No | |

Remarks:

Pond south of road

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
Surface Water (A1) True Aquatic Plants (B14) D Sparsely Vegetated Concave Surface (B8)
| High Water Table (A2) [ Hydrogen Sulfide Odor (C1) El Drainage Patterns (B10)
|:| Saturation (A3) |:] Oxidized Rhizospheres on Living Roots (C3) D Moss Trim Lines (816)
|:| Water Marks (B1) |:] Presence of Reduced Iron (C4) D Dry-Season Water Table (C2)
|:| Sediment Deposits (B2) I:I Recent Iron Reduction in Tilled Soils (C6) D Crayfish Burrows (C8)
D Drift Deposits (B3) D Thin Muck Surface (C7) D Saturation Visible on Aerial Imagery (C9)
I:] Algat Mat or Crust (B4) D Other (Explain in Remarks) D Stunted or Stressed Plants (D1)
|:| Iron Deposits (BS) D Geomorphic Position (D2)
D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
D Water-Stained Leaves (B9) D Microtopographic Relief (D4)
Aquatic Fauna (B13) E] FAC-Neutral Test (D5}

Field Observations:

Surface Water Present? Yes No [: Depth (inches): 0-48
Water Table Present? Yes No E Depth (inches):
Saturation Present? Yes NOD Depth (inches): Wetland Hydrology Present? Yes m No '_|

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

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



VEGETATION (Five Strata) - Use scientific names of plants.

Sampling Point: W-26

Tree Stratum (Plot size: )

Absolute Dominant Indicator
% Cover _Species? _Status

Dominance Test worksheet:
Number of Dominant Species

Shrub Stratum (Plot size: )

50% of total cover: /-9

20% of total cover: 3

Herb Stratum (Plot size: )

50% of total cover: 12_5

1. Cornus amomum 5 X FACW
2. Elaeagnus umbellata 20 X FAC
3.
4.
5.
6

25 = Total Cover

20% of total cover: 9

50% of total cover:

1. Phragmites australis 95 X FACW
2. Cyperus esculentus 5 FACW
3.
4,
5.
6.
7.
8.
9,
10.
11.
100 = Total Cover
50% of total cover; 90 20% of total cover:
Woody Vine Stratum (Plot size: )
1.
2.
3.
4.
5.
= Total Cover

20% of total cover:

1. Salix nigra 5 X OBL | That Are OBL, FACW, or FAC: (A)
2. Populus deltoides 5 X FAC Total Hutiber of Daminant
- - otal Number of Dominan
3, Platanus occidentalis 10 X FACW | species Across All Strata: 8 )
4.
Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 100 (A/B)
6.
20 = Total Cover Prevalence Index worksheet:
10 . 4 Total % Cover of: Multiply by:
N o 50% of total cover: 20% of total cover: OBL species 10 x1=10
apling Stratum (Plot size: ) e 120 240

. FACW 2=

1. Salix nigra 10 X OBL Sp?c'es X
: T FAC species 25 x3=15
2. Platanus occidentalis 5 X FACW )
FACU species X4 =
3. UPL species X5=
; Column Totals: 155 (a) 325 ®)
5.
6 Prevalence Index = B/A = 2.1
15 = Total Cover Hydrophytic Vegetation Indicators:

EI 1 - Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is >50%
3 - Prevalence Index is <3.0'

D 4 - Morphological Adaptations® (Provide supporting
data in Remarks or on a separate sheet)

Q Problematic Hydrophytic Vegetation’ (Explain)

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

Definitions of Five Vegetation Strata:

Tree — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast height (DBH).

Sapling ~ Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub - Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m) in height.

Herb — All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft (1 m) in height.

Woody vine — All woody vines, regardless of height.

Hydrophytic
Vegetation
Present?

Yes |7| No I——I

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0




SOIL

Sampling Point: W-26

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 (maist) % Type' _Loct Texture Remarks
0-2 2.5Y 3/1 100 loamy clay

2-5 2.5Y4/1 98 2.5Y6/6 2 clay loam

5-12 2.5Y6/1 95 2.5Y6/6 5 clay

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

2,

Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
Histosol (A1)

[] Histic Epipedon (A2)

[ Black Histic (A3)

Hydrogen Sulfide (A4)

[ stratified Layers (A5)

[ 2 cm Muck (A10) (LRR N)

[ Depleted Below Dark Surface (A11)

[ Thick Dark Surface (A12)

D Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

Q Sandy Gleyed Matrix (S4)

[J sandy Redox (S5)

[ Stripped Matrix (S6)

D Dark Surface (S7)

[ Polyvalue Below Surface (S8) (MLRA 147, 148)

[C] Thin Dark Surface (S9) (MLRA 147, 148)

Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

D Redox Dark Surface (F6)

[ Depleted Dark Surface (F7)

[ Redox Depressions (F8)

[ Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

D Umbric Surface (F13) (MLRA 136, 122)

D Piedmont Floodplain Soils (F19) (MLRA 148)

] Red Parent Material (F21) (MLRA 127, 147)

Indicators for Problematic Hydric Soils’:

3 2 cm Muck (A10) (MLRA 147)
[ coast Prairie Redox (A16)
(MLRA 147, 148)
_I:I_ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)
D Very Shallow Dark Surface (TF12)
[] Other (Explain in Remarks)

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

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes No I:I

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: PAF City/County: Muhlenberg Sampling Date: 9/14/2017
Applicant/Owner: TVA State: KY Sampling Point: UPL-1
Investigator(s): JRO,HJO Section, Township, Range:

Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): Concave Slope (%): 3-5
Subregion (LRR or MLRA}): Lat: Long: patum: NAD83

Soil Map Unit Name: Urdothents NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes I A | No| | (If no, explain in Remarks.)

Are Vegetation Soit L v |or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes No D
Are Vegetation Sail 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 L___1 No v Is the Sampled Area

Hydric Soil Present? Yes] | Nol ¥ within a Wetland? Yes _I; No
Wetland Hydrology Present? Yes No | v |

Remarks:

South of Pond 6

HYDROLOGY
Wetland Hydrology Indicators: ndary Indicators (minimum of two required
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
I:l Surface Water (A1) |:| True Aquatic Plants (B14) D Sparsely Vegetated Concave Surface (B8)
O High Water Table (A2) | Hydrogen Sulfide Odor (C1) D Drainage Patterns (B10)
D Saturation (A3) [] oxidized Rhizospheres on Living Roots (C3) l:] Moss Trim Lines (B16)
|:] Water Marks (B1) |:| Presence of Reduced Iron (C4) D Dry-Season Water Table (C2)
|:| Sediment Deposits (B2) I:I Recent Iron Reduction in Tilled Soils (C6) D Crayfish Burrows (C8)
D Drift Deposits (B3) D Thin Muck Surface (C7) D Saturation Visible on Aerial Imagery (C9)
|:] Algal Mat or Crust (B4) I:I Other (Explain in Remarks) |:| Stunted or Stressed Plants (D1}
Diron Deposits (BS) | Geomorphic Position (D2)
D Inundation Visible on Aerial imagery (B7) D Shallow Aquitard (D3)
D Water-Stained Leaves (B9) 1 Microtopographic Relief (D4)
DAquatic Fauna (B13) D FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes D No Depth (inches):

Water Table Present? Yes E No Depth (inches):
Saturation Present? YesE No Depth (inches): Wetland Hydrology Present? Yes I——I No Ijl

{(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



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

Sampling Point: UPL-1

Absolute Dominant [ndicator

Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover Species? _Status Number of Dominant Species
1. Celtis occidentalis 15 x FACU | That Are OBL. FACW, or FAG: O @
2. Juniperus virginiana 7 X FACU )
) m 2 FAC Total Number of Dominant

3.Fyrus calleryana Species Across All Strata: 4 (B)
4,

Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 0 (A/B)
6.

24 - Total Cover Prevalence Index worksheet:
Total % Cover of: Muiltiply by:
50% of total cover: 12 20% of total cover: 4.8 .
OBL species Xx1=
i ize: .
Sapling Stratum (Plot size ) FACW species 3 x2=6
1. FAC species 12 x3=36
2. FACU species 114 x4 =452
3. UPL species X5=
4. Column Totals: 129 (A) 494 (B)
5.
6. Prevalence Index = B/A =_3.8
= Total Cover Hydrophytic Vegetation Indicators:
50% of total cover: 20% of total cover: 11 - Rapid Test for Hydrophytic Vegetation

Shrub Stratum (Plot size: ) [] 2- Dominance Testis >50%
1. D 3 - Prevalence Index is 3.0’
2. |:| 4 - Morphological Adaptations' (Provide supporting
3 data in Remarks or on a separate sheet)
4' Q Problematic Hydrophytic Vegetation® (Explain)
5. - I

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

50% of total cover:
Herb Stratum (Plot size: )

= Total Cover

20% of total cover:

1. Lespedeza cuneata 65 X FACU

2. Ambrosia artemisiifolia 25 X FACU

3. Ambrosia trifida 10 FAC

4. Solidage gigantea FACW
2 FACU

5. Circium vulgare

6.

7.

8.

9.

10.

11.

50% of total cover: ﬂ

Woody Vine Stratum (Plot size: )
1.

105 = Total Cover
20% of total cover; 21

2
3.
4
5

50% of total cover:

= Total Cover

20% of total cover:

Definitions of Five Vegetation Strata:

Tree - Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast height (DBH).

Sapling —~ Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub - Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m) in height.

Herb - All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft (1 m) in height.

Woody vine — All woody vines, regardless of height.

Hydrophytic
Vegetation
Present?

Yes |_—| No I_l

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL

Sampling Point: UPL-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
0-12 2.5Y5/2 100 gravelly fill dirt

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

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

Hydric Soil Indicators:

Q Histosol (A1)

[ Histic Epipedon (A2)

[ Black Histic (A3)

[1 Hydrogen Sulfide (A4)

[ stratified Layers (A5)

[J 2 cm Muck (A10) (LRR N)

O Depleted Below Dark Surface (A11)

[ Thick Dark Surface (A12)

D Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

Q Sandy Gleyed Matrix (S4)

[J sandy Redox (S5)

[ Stripped Matrix (S6)

D Dark Surface (S7)

D Polyvalue Below Surface (S8) (MLRA 147, 148)

3 Thin Dark Surface (S9) (MLRA 147, 148)

[J Loamy Gleyed Matrix (F2)

[] Depleted Matrix (F3)

D Redox Dark Surface (F6)

[ Depleted Dark Surface (F7)

[ Redox Depressions (F8)

EI Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

[ umbric Surface (F13) (MLRA 136, 122)

L] piedmont Floodplain Soils (F19) (MLRA 148)

] Red Parent Material (F21) (MLRA 127, 147)

Indicators for Problematic Hydric Soils®:

[ 2 cm Muck (A10) (MLRA 147)

[ coast Prairie Redox (A16)
(MLRA 147, 148)

] piedmont Fioodplain Soils (F19)
(MLRA 136, 147)

L very shallow Dark Surface (TF12)

[ Other (Explain in Remarks)

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

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes No I:I

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: PAF City/County: Muhlenberg Sampling Date: 9/14/2017
Applicant/Owner: TVA state: KY Sampling Point: w-27
Investigator(s): JRO,HJO Section, Township, Range:

Landform (hillslope, terrace, etc.): pond and drainage Local relief (concave, convex, none): COncave Slope (%): 1-3
Subregion (LRR or MLRA): Lat: 37.239 Long: -86.998 patum: NAD 83
Soil Map Unit Name: Urdothents NWi classification: PUBHX

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | v I No| | (f no, explain in Remarks.)

Are Vegetation Soil __| or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes No D
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 v No_| |
Hydric Sz:l Presgent? Yes | L | No T | 5&:&?532:&2;63 Yes I: No
Wetland Hydrology Present? Yes | v I No
Remarks:
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
High Water Table (A2) | Hydrogen Sulfide Odor (C1) I:l Drainage Patterns (B10)
Saturation (A3) |:] Oxidized Rhizospheres on Living Roots (C3) D Moss Trim Lines (B16)
Water Marks (B1) |:| Presence of Reduced fron (C4) D Dry-Season Water Table (C2)
|:| Sediment Deposits (B2) |:| Recent Iron Reduction in Tilled Soils (C6) |:| Crayfish Burrows (C8)
D Drift Deposits (B3) Thin Muck Surface (C7) D Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (84) D Other (Explain in Remarks) Stunted or Stressed Plants (D1)
El Iron Deposits (BS) Geomorphic Pasition (D2)
D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
Water-Stained Leaves (B9) || Microtopographic Relief (D4)
[/1Aquatic Fauna (813) [CJ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No E Depth (inches): 1-2
Water Table Present? Yes NOD Depth (inches): -2
Saturation Present? Yes No E Depth (inches): 0 Wetland Hydrology Present? Yes ,7' No l_l

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

Remarks:
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VEGETATION (Five Strata) — Use scientific names of plants.

Sampling Point; W-27

Absolute Dominant indicator

Dominance Test worksheet:

50% of total cover: 36 20% of total cover: 14.4

Sapling Stratum (Plot size: )

1. Salix nigra 10 X OBL
2. Celtis occidentalis 2 FACU
3. Fraxinus pennsylvanica 5 X FACW
4.
5.
6.
17 = Total Cover

50% of total cover: 8.9 20% of total cover: 3.4
Shrub Stratum (Plot size: )
1.
2.
3.
4,
5.
6.

= Total Cover
50% of total cover: 20% of total cover:

Herb Stratum (Plotsize: _ )

1. Solidago gigantea 80 X FACW
2. Carex pensylvanica 5 FACW
3. Eupatorium altissimum 2 FAC
4,
5.
8.
1.
8.
g,
10.
11.

87 = Total Cover

50% of total cover: 43.5 20% of total cover:_17.4

Woody Vine Stratum (Plot size: )
1. Parthenocissus gquinquefolia 5 X FACU
2
3.
4
5

5 = Total Cover

50% of total cover: 2.5 20% of total cover:

Tree S}ratt{m (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1. Salix nigra 10 OBL | That Are OBL, FACW, or FAC: (A)
2. Populus deltoides 40 X FACW .
d 2 FAC Total Number of Dominant

3.Acer negundo Species Across All Strata: 6 (B)
4. Fraxinus pennsylvanica 20 X FACW

Percent of Dominant Species
5. That Are OBL, FACW, or FAC: (A/B)
6.

72 = Total Cover Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species 20 x1=20
FACW species _150 x2 =300
FAC species 4 x3=12
FACU species 7 x4 =28
UPL species X5 =
Column Totals: 181 () 360 ®)

Prevalence Index = B/A = 1.98

Hydrophytic Vegetation Indicators:

El 1 - Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is >50%

3 - Prevalence Index is 3.0

|:| 4 - Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

L:_l Problematic Hydrophytic Vegetation' (Explain)

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

Definitions of Five Vegetation Strata:

Tree — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast height (DBH).

Sapling — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub - Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m) in height.

Herb - All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft (1 m) in height.

Woody vine - All woody vines, regardless of height.

Hydrophytic
Vegetation
Present?

Yes |7| No ,_I

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: W-27

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
0-12 10YR2/1 60 2.5Y3/1 20 clay loam
0-12 2.5Y41 15 2.5Y6/6 5 clay loam
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. *Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
Q Histosol (A1) D Dark Surface (S7) Q 2 cm Muck (A10) (MLRA 147)
[ Histic Epipedon (A2) [ Polyvalue Below Surface (S8) (MLRA 147, 148)  [] Coast Prairie Redox (A16)
[ Black Histic (A3) D Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) [ Loamy Gleyed Matrix (F2) Q Piedmont Floodplain Soils (F19)
Stratified Layers (A5) Depleted Matrix (F3) (MLRA 136, 147)
[ 2 em Muck (A10) (LRR N) D Redox Dark Surface (F6) Q Very Shallow Dark Surface (TF12)
|| Depleted Below Dark Surface (A11) D Depleted Dark Surface (F7) ]:] Other (Explain in Remarks)
[J Thick Dark Surface (A1 2) D Redox Depressions (F8)
| Sandy Mucky Mineral (S1) (LRR N, [ iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

Q Sandy Gleyed Matrix (S4) ] umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
[] sandy Redox (S5) D Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
[J stripped Matrix (S6) [ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No I:I
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: PAF City/County: Muhlenberg Sampling Date: 9/15/2017
Applicant/Owner: TVA state: KY Sampling Point: W-28
Investigator(s): JRO,HJO Section, Township, Range:

Landform (hillslope, terrace, etc.): Pond and wetland edge  Local relief (concave, convex, none): Soncave Slope (%): 0
Subregion (LRR or MLRA): Lat: 37.237 Long: -87.003 patum: NAD 83
Soil Map Unit Name: Urdothents NWI classification: PUBHX

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | v | No | l (f no, explain in Remarks.)

Are Vegetation Soit |_1 or Hydrology Y significantly disturbed? Are "Normal Circumstances” present? Yes No D
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? ves LY Nol____! Is the Sampled Area

Hydric Soil Present? Yes | v | No_ [ within a Wetland? Yes : No D
Wetland Hydrology Present? Yes | v l No | I_

Remarks:

Pond and wetland fringe south of road on wildlife management property

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators {minimum of two required}
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
Surface Water (A1) True Aquatic Plants (B14) D Sparsely Vegetated Concave Surface (B8)
|:| High Water Table (A2) |:| Hydrogen Sulfide Odor (C1) ]:I Drainage Patterns (B10)
D Saturation (A3) EI Oxidized Rhizospheres on Living Roots (C3) ]:I Moss Trim Lines (B16)
Water Marks (B1) |:| Presence of Reduced Iron (C4) |:| Dry-Season Water Table (C2)
D Sediment Deposits (B2) EI Recent Iron Reduction in Tilled Soils (C6) |:| Crayfish Burrows (C8)
D Drift Deposits (B3) |:| Thin Muck Surface (C7) I:I Saturation Visible on Aerial imagery (C9)
[:I Algal Mat or Crust (B4) [:I Other (Explain in Remarks) l:] Stunted or Stressed Plants (D1)
EI Iron Deposits (BS) D Geomorphic Position (D2)
Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
D Water-Stained Leaves (BS) [ Microtopographic Relief (D4)
[/]Aquatic Fauna (B13) [JFAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No D Depth (inches): 0-48
Water Table Present? Yes No D Depth (inches):
Saturation Present? Yes NOE Depth (inches): Wetland Hydrology Present? Yes |7| No l_l

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

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



VEGETATION (Five Strata) - Use scientific names of plants.

Sampling Point; W-28

Absolute Dominant Indicator

Dominance Test worksheet:

Shrub Stratum (Plot size:

50% of total cover: /-9

)

20% of total cover: 3

3.

4.
5.
6

Herb Stratum (Plot size:

50% of total cover: 12.5

)

1. Cornus amomum 5 X FACW
2, Elaeagnus umbellata 20 X FAC
25 = Total Cover

20% of total cover: 5—

1.

Woody Vine Stratum (Plot size:

50% of total cover: 50

)

1. Phragmites australis 95 X FACW
2. Cyperus esculentus 5 FACW
3.

4,

5.

6.

7.

8.

9.

10.

11,

100 = Total Cover

20% of total cover:

oA woN

50% of total cover:

= Total Cover

20% of total cover:

Tree §}ratl{m (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1.Salix nigra 25 X OBL | That Are OBL, FACW, or FAC: (A)
2. Populus deltoides 5 FAC T PR,
~ " otal Number of Dominan
3, Platanus occidentalis 10 X FACW | species Acrass All Strata: 7 ®)
4.
Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 100 (A/B)
6.
50 - Total Cover Prevalence Index worksheet:
. 25 | 10 Total % Cover of: Multiply by:
S o 50% of total cover: 20% of total cover: OBL species 30 x1=30
apling Stratum (Plot size: ) . 120 240

g FACW 2=

1.Salix nigra 10 X OBL Species X
. - FAC species 25 x3=19
2. Platanus occidentalis 5 X FACW ;
FACU species X4=
i' UPL species x5=
5 Column Totals: 175 (A) 345 (B)
6 Prevalence Index = B/A =_1.97
15 = Total Cover Hydrophytic Vegetation Indicators:

D 1 - Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is >50%
3 - Prevalence Index is 3.0

l:] 4 - Morphological Adaptations® (Provide supporting
data in Remarks or on a separate sheet)

l;l Problematic Hydrophytic Vegetation' (Explain)

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

Definitions of Five Vegetation Strata:

Tree — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast height (DBH).

Sapling - Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub - Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m) in height.

Herb - All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft (1 m) in height.

Woody vine - All woody vines, regardless of height.

Hydrophytic
Vegetation
Present?

Yes |7| Nol_l

Remarks: (include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point; W-28

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
0-2 2.5Y 311 100 loamy clay
2-5 2.5Y4/1 98 2.5Y6/6 2 clay loam
5-12 2.5Y6/1 95 2.5Y6/6 5 clay
'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %L ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
Histosol (A1) D Dark Surface (S7) Q 2 cm Muck (A10) (MLRA 147)
[ Histic Epipedon (A2) [ Polyvalue Below Surface (S8) (MLRA 147, 148) [ Coast Prairie Redox (A16)
[ Black Histic (A3) ]:I Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Q Piedmont Floodplain Sails (F19)
[ Stratified Layers (A5) Depleted Matrix (F3) (MLRA 136, 147)
[ 2 cm Muck (A10) (LRR N) D Redox Dark Surface (F6) Q Very Shallow Dark Surface (TF12)
[ Depleted Below Dark Surface (A11) [ Depleted Dark Surface (F7) [ other (Explain in Remarks)
[ Thick Dark Surface (A12) ] Redox Depressions (F8)
D Sandy Mucky Mineral (S1) (LRR N, [:l Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

Q Sandy Gleyed Matrix (S4) (] umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
[] sSandy Redox (S5) ] piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
E] Stripped Matrix (S6) [ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No D
Remarks:
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

ProjectSite: Paradise Fossil Plant City/County: Muhlenberg County Sampling Date: _10/24/2017
Applicant/Owner: TVA state: KY Sampling Point: w29
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): Valley Local relief (concave, convex, none);_Convex Slope (%): 2-4
Subregion (LRR or MLRA): Lat: 37.249 Long: ~86.996 Datum: NAD83
Soil Map Unit Name: Belknap silt loam NWI classification: Freshwater Pond

Are climatic / hydrologic conditions on the site typical for this time of year? Yes I v I No I | (If no, explain in Remarks.)

Are Vegetation Sail , or Hydrology Y significantly disturbed? Are "Normal Circumstances” present? Yes 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 L Nol __J Is the Sampled Area

Hydric Soil Present? Yes | v | No| | within a Wetland? Yes No :I
Wetland Hydrology Present? Yes | v I No

Remarks:

This wetland is formed from alluvial deposits that, over time, have become vegetated.

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)
[:] Surface Water (A1) |:| True Aquatic Plants (B14) I:l Sparsely Vegetated Concave Surface (B8)
I:] High Water Table (A2) |:| Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)
|:| Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) |:| Presence of Reduced Iron (C4) |:| Dry-Season Water Table (C2)
Sediment Deposits (B2) EI Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) D Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) |:| Other (Explain in Remarks) Stunted or Stressed Plants (D1)
iron Deposits (BS) | Geomorphic Position (D2)
Inundation Visible on Aerial imagery (B7) D Shallow Aquitard (D3)
Water-Stained Leaves (B9) I:] Microtopographic Relief (D4)
DAqualic Fauna (B13) ]:] FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes D No Depth (inches):

Water Table Present? Yes D No Depth (inches):
Saturation Present? Yes No E Depth (inches): 12 Wetland Hydrology Present? Yes |7| No |_—I

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

Remarks:
potential pond area resulting from mining
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VEGETATION (Five Strata) — Use scientific names of plants.

Sampling Point: W29

Absolute Dominant Indicator

Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1. Platanus occidentalis 45 X FACW | That Are OBL, FACW, gr Fac: 7 (A)
2. Acer negundo 30 X FAC el N =
. otal Number of Dominant
3. Betula nigra 15 FACW Species Across All Strata: 8 (8)
4.
Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 87.5% (AB)
6.
90 = Total Cover Prevalence Index worksheet:
45 18 Total % Cover of: Multiply by:
s o 50% of total cover: 20% of total cover: OBL species 20 x1=20
apling Stratum (Plot size: ) - 160 _320
1. Acer negundo 20 X FACW | FACW species =7 x2= 231
- - FAC species x3=
2. Platanus occidentalis 10 X FACW 35 140
Celti - - FACU species Xx4=
3, Celtis occidentalis 10 X FACU
UPL species x5=
: Column Totals: 292 (A) 711 (B)
6. Prevalence Index = B/A = 243
40 = Total Cover Hydrophytic Vegetation Indicators:
ydrophyt g
50% of total cover: 20 20% of total cover: 8 1 - Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: ) 2 - Dominance Test is >50%
1. Cephalanthus occidentalis 20 X OBL 3 - Prevalence Index is $3.0'
2. l:] 4 - Morphological Adaptations' (Provide supporting
3 data in Remarks or on a separate sheet)
4' [ problematic Hydrophytic Vegetation' (Exptain)
5. - " .
indicators of hydric soil and wetland hydrology must
5. be present, unless disturbed or problematic.
20 - Total Cover Definitions of Five Vegetation Strata:
.10 9 4
. 50% of total cover: 20% of total cover: Tree - Woody plants, excluding woody vines,
Herb Stratum (Plotsize: ) approximately 20 ft (6 m) or more in height and 3 in.
1. Cyperus esculentus 75 X FACW | (7.6 cm) or larger in diameter at breast height (DBH).
2. Chasmanthium Iatlf_()“um 20 FACU Sapling - Woody plants, excluding woody vines,
3. Laportea canadensis 20 FAC | approximately 20 ft (6 m) or more in height and less
4 than 3 in. (7.6 cm) DBH.
5. Shrub - Woody plants, excluding woody vines,
6. approximately 3 to 20 ft (1 to 6 m) in height.
7. Herb - All herbaceous (non-woody) plants, includin
y g
8. herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
9. ft (1 m) in height.
10.
1 Woody vine - All woody vines, regardless of height.
115 = Total Cover
50% of total cover: 97-5 20% of total cover: 23
Woody Vine Stratum (Plot size: )
1. Parthenocissus quinquefolia 5 FACU
2. Toxicodendron radicans 20 X FAC
3. Smilax rotundafolia 2 FAC
4.
5. .
27 Total Cover ‘I-Ilydroptljytlc
Bl egetation l_l |—|
Present? Yes / No

50% of total cover: &

20% of total cover; 9.4

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: W29

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

Depth Matrix Redox Features
(inches) Color (moist)y _ % Color(moist)  _ % Type' Loc? __ Texture Remarks
0-6 10YR 2/2 100 silty clay
6-12 10YR 5/2 70 10YR 5/8 30 Clay
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
L_J Histosol (A1) D Dark Surface (S7) ;l 2 ¢cm Muck (A10) (MLRA 147)
|:| Histic Epipedon (A2) D Polyvalue Below Surface (S8) (MLRA 147, 148) D Coast Prairie Redox (A16)
[ Black Histic (A3) D Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
(| Hydrogen Sulfide (A4) O Loamy Gleyed Matrix (F2) l_:l_ Piedmont Floodplain Soils (F19)
Stratified Layers (A5) Depleted Matrix (F3) (MLRA 136, 147)
D 2 cm Muck (A10) (LRR N) D Redox Dark Surface (F6) D Very Shallow Dark Surface (TF12)
Depleted Below Dark Surface (A11) [ pepleted Dark Surface (F7) ] other (Explain in Remarks)
[ Thick Dark Surface (A12) [ Redox Depressions (F8)
D Sandy Mucky Mineral (S1) (LRR N, E] Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

Q Sandy Gleyed Matrix (S4) D Umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
[J sandy Redox (S5) [ piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
D Stripped Matrix (S6) D Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No D
Remarks:
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Paradise Fossil Plant City/County: Muhlenberg County Sampling Date: 10/24/2017
Applicant/Owner: TVA State: KY Sampling Point: w30
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): valley Local relief (concave, convex, none):_ Convex Slope (%): 2-3
Subregion (LRR or MLRA): Lat: 37.249 Long: ~86.967 Datum: NAD83
Soil Map Unit Name: Belknap silt loam NWI classification: Freshwater Pond

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | v I No | I (If no, explain in Remarks.)

Are Vegetation Soil L___} or Hydrology Y significantly disturbed? Are "Normal Circumstances” present? Yes No D
Are Vegetation Soil or Hydrology naturally problematic? [N  (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 .L No L____] Is the Sampled Area

Hydric Soil Present? Yes | v | No| [ within a Wetland? Yes No l:l
Wetland Hydrology Present? Yes| v No | L

Remarks:

This wetland is formed from alluvial deposits that, over time have become vegetated.

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)
D Surface Water (A1) |:| True Aquatic Plants (B14) D Sparsely Vegetated Concave Surface (B8)
D High Water Table (A2) D Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)
EI Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) D Presence of Reduced !lron (C4) |:| Dry-Season Water Table (C2)
Sediment Deposits (B2) |:| Recent Iron Reduction in Tilled Soils {C6) Crayfish Burrows (C8)
Drift Deposits (B3) [ Thin Muck Surface (C7) Saturation Visible on Aerial imagery (C9)
Algal Mat or Crust (B4) D Other (Explain in Remarks) Stunted or Stressed Plants (D1)
I:I Iron Deposits (B5) D Geomorphic Position {(D2)
Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
Water-Stained Leaves (B9) [ Microtopographic Relief (D4)
J:IAquatic Fauna (B13) D FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes E No Depth (inches):

Water Table Present? Yes E No Depth (inches):
Saturation Present? Yes No D Depth (inches): 12 Wetland Hydrology Present? Yes |7| No l_l

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

Remarks:
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VEGETATION (Five Strata) — Use scientific names of plants.

Sampling Point: W30

Absolute Dominant Indicator

Dominance Test worksheet:

Sapling Stratum (Plot size: }

50% of total cover: ﬂ_

20% of total cover: 19

1. Acer negundo 20 X FACW
2. Platanus occidentalis 15 X FACW
3. Celtis occidentalis 10 X FACU
4.
5"
6.
45 = Total Cover
50% of total cover: 225 20% of total cover: 9
Shrub Stratum (Plot size: )
1. Cephalanthus occidentalis 20 X OBL
2.
3.
4.
5.
6.
20 = Total Cover
50% of total cover: 10 20% of total cover: 4
Herb Stratum (Plot size: )

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1. Platanus occidentalis 45 X FACW | That Are OBL, FACW, g, Eac: 7 (A)
2. Acer negundo 35 X FAC Total Number of Domi
p otal Number of Dominant

3.Betula nigra 15 FACW Species Across All Strata: 8 (B)
4,

Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 87.5% (A/B)
6.

95 - Total Cover Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species 20 x1=20
FACW species 160 x2 =320
FAC species 7 x3=231
FACU species 35 x 4 =140
UPL species x5=
Column Totals: 292 (A) 711 (B)

Prevalence Index = B/A = 2.43

Hydrophytic Vegetation Indicators:

I:l 1 - Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is >50%

3 - Prevalence Index is 3.0’

|:| 4 - Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

_E_] Problematic Hydrophytic Vegetation' (Explain)

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

Definitions of Five Vegetation Strata:

Tree - Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 in.

50% of total cover: 25_

20% of total cover: 54

1. Cyperus esculentus 75 X FACW | (7.6 cm) or larger in diameter at breast height (DBH).
2. Chasmanthium latifolium 20 FACU . ) .
: - Sapling - Woody plants, excluding woody vines,
3. Laportea canadensis 20 FAC | approximately 20 ft (6 m) or more in height and less
4 than 3 in. (7.6 cm) DBH.
5" Shrub - Woody plants, excluding woody vines,
6. approximately 3 to 20 ft (1 to 6 m) in height.
7. Herb - All herbaceous (non-woody) plants, including
8. herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
9. ft (1 m) in height.
10.
11 Woody vine - All woody vines, regardless of height.
115 = Total Cover
50% of total cover: 97-5 20% of total cover; 23
Woody Vine Stratum (Plot size: )
1. Parthenocissus quinquefolia 5 FACU
2. Toxicodendron radicans 20 X FAC
3. Smilax rotundafolia 2 FAC
4.
5. .
27 Total Cover :-,Iydroppytlc
£ = egetation l_l |——|
Present? Yes / No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point; W30

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

Depth Matrix Redox Features
(inches) Color(moish _ % Color (moist)  _ % Type' Loc? Texture Remarks
0-6 10YR 2/2 100 silty clay
6-12 10YR 5/2 70 10YR 5/8 30 Clay
'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %) gcation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soits®:
Q Histosol (A1) D Dark Surface (S7) Q 2 cm Muck (A10) (MLRA 147)
[ Histic Epipedon (A2) [ Polyvalue Below Surface (S8) (MLRA 147, 148)  [_] Coast Prairie Redox (A16)
[ Black Histic (A3) I:I Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
[ Hydrogen Sulfide (A4) || Loamy Gleyed Matrix (F2) D_ Piedmont Floodplain Soils (F19)
Stratified Layers (A5) Depleted Matrix (F3) (MLRA 136, 147)
J 2 cm Muck (A10) (LRR N) D Redox Dark Surface (F6) D Very Shallow Dark Surface (TF12)
Depleted Below Dark Surface (A11) D Depleted Dark Surface (F7) D Other (Explain in Remarks)
[ Thick Dark Surface (A12) D Redox Depressions (F8)
| Sandy Mucky Mineral (S1) (LRR N, ] Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

Q Sandy Gleyed Matrix (S4) D Umbric Surface (F13) (MLRA 136, 122) }Indicators of hydrophytic vegetation and
[ Sandy Redox (S5) D Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
E] Stripped Matrix (S6) D Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No |:I
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Paradise Fossil Plant
Applicant/Owner: TVA

City/County: Muhlenberg County

Sampling Date: _10/24/2017

state: KY Sampling Point: w31

Investigator(s): HO, WD
Landform (hillslope, terrace, etc.): Depression
Subregion (LRR or MLRA): Lat: 37.252

Section, Township, Range:
Local relief (concave, convex, none); None

Slope (%): 0-1
Long; -86.965 Datum: NAD83

Soil Map Unit Name: Belknap silt loam/Lindside silt loam

NWI classification: Lake

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | Y I Nol I (If no, explain in Remarks.)
Are Vegetation Soil | | or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes No D

or Hydrology :I naturally problematic? N  (If needed, explain any answers in Remarks.)

Are Vegetation Soil

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 | v | No within a Wetland? Yes No :I
Wetland Hydrology Present? Yes | v I No |

Remarks:
This wetland is formed from alluvial deposits that, over time have become vegetated.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)
l:] Surface Water (A1) D True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
|:| High Water Table (A2) D Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)

D Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) ]:] Moss Trim Lines (B16)

D Water Marks (B1) |:| Presence of Reduced Iron (C4) D Dry-Season Water Table (C2)

I:] Sediment Deposits (B2) |:| Recent Iron Reduction in Tilled Soils (C6) D Crayfish Burrows (C8)

D Drift Deposits (B3) I:I Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) |:| Other (Explain in Remarks) Stunted or Stressed Plants (D1)

EI Iron Deposits (B5) El Geomorphic Position (D2)

D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)

D Water-Stained Leaves (B9) I:I Microtopographic Relief (D4)

[TAquatic Fauna (B13) ] FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes D No Depth (inches):

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

Saturation Present? YesD No Depth (inches): Wetland Hydrology Present? Yes I / I No | I
(includes capillary fringe)

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

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



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

Sampling Point; W31

Absolute Dominant Indicator

Dominance Test worksheet:

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

Tree Stratum (Plot size: ) % Cover Species? _Status Number of Dominant Species
1, That Are OBL, FACW, or FAC: 4 (A)
2 Total Number of Dominant
3. Species Across All Strata: 7 (B)
4,
Percent of Dominant Species
5. That Are OBL, FACW, or FAC:  97.1% (A/B)
6.
Prevalence Index worksheet:
= Total Cover
. . Total % Cover of: Multiply by:
. . 50% of total cover: 20% of total cover: OBL species 35 x1-35
Sapling Stratum (Plot size: ) . 54 _108
1 Salix nigra 2 X FACW :EW species X ; )
- : species X3=
2. Platanus occidentalis 2 X FACW P ; 133 532
Celti - - FACU species X4=
3. Celtis occidentalis 3 X FACU
UPL species X5=
;' Column Totals: 222 (A) 675 (B)
6. Prevalence Index = B/A = 3.04
7 = Total Cover Hydrophytic Vegetation Indicators:
50% of total cover: 3.5 20% of total cover: 1.4 [[]1 - Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: ) 2 - Dominance Test is >50%
1. Cephalanthus occidentalis 35 X 0BL 3 - Prevalence Index is £3.0'
2. D 4 - Morphological Adaptations (Provide supporting
3 data in Remarks or on a separate sheet)
4' l;] Problematic Hydrophytic Vegetation' (Explain)
5. [ " .
Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
35 - Total Cover Definitions of Five Vegetation Strata:
9 . 17.5 .7
. 50% of total cover: 20% of total cover: Tree - Woody plants, excluding woody vines,
Herb Stratum (Plotsize: ) approximately 20 ft (6 m) or more in height and 3 in.
1. Cyperus esculentus 50 X FACW | (7.6 cm) or larger in diameter at breast height (DBH).
2. Polygonum pensylv?nlcum 30 FACW Sapling — Woody plants, excluding woody vines,
3. Schedonorus arundinaceus 50 X FACU | approximately 20 ft (6 m) or more in height and less
4. Ambrosia artimisiifolia 80 X FACU |[ than 3in. (7.6 cm) DBH.
5. Shrub - Woody plants, excluding woody vines,
6. approximately 3 to 20 ft (1 to 6 m) in height.
1. Herb - All herbaceous (non-woody) plants, including
8. herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
9. ft (1 m) in height.
10.
11 Woody vine - All woody vines, regardless of height.
210 = Total Cover
50% of total cover: _105 20% of total cover: 42
Woody Vine Stratum (Plot size: }
1.
2
3.
4,
5 .
Total Cover cydrophytlc
=10 egetation I—l l_l
Present? Yes / No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: W31

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'  _Lloc’ Texture Remarks
0-10 7.5YR 3/1 100 silty clay
10-12 7.5YR 5/6 80 7.5YR 4/1 20 Clay
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
L_1 Histosol (A1) ]:] Dark Surface (S7) Q 2 cm Muck (A10) (MLRA 147)
[] Histic Epipedon (A2) [ Polyvalue Below Surface (S8) (MLRA 147, 148) ] Coast Prairie Redox (A16)
D Black Histic (A3) D Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
[ Hydrogen Sulfide (A4) I:I Loamy Gleyed Matrix (F2) Q Piedmont Floodplain Soils (F19)
Stratified Layers (A5) Depleted Matrix (F3) (MLRA 136, 147)
] 2 cm Muck (A10) (LRR N}) D Redox Dark Surface (F6) D Very Shallow Dark Surface (TF12)
Depleted Below Dark Surface (A11) EI Depleted Dark Surface (F7) D Other (Explain in Remarks)
[ Thick Dark Surface (A12) [1 Redox Depressions (F8)
D Sandy Mucky Mineral (S1) (LRR N, Od Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

| Sandy Gleyed Matrix (S4) [ umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
[J sandy Redox (S5) L[] piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
[:] Stripped Matrix (S6) D Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No I:l
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site:_ Paradise Fossil Plant City/County: Muhlenberg County Sampling Date: 10/24/2017
Applicant/Owner: TVA State: KY Sampling Point: w32
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): Depression Local relief (concave, convex, none): None Slope (%): 0-1
Subregion (LRR or MLRA): Lat: 37.258 Long: ~86.962 Datum: NAD83
Soil Map Unit Name: Nolin-Melvin complex/Lindside silt loam NWI classification: Lake

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | v | No| | (If no, explain in Remarks.)

Are Vegetation Soil L_1, or Hydrology significantly disturbed? N  Are "Normal Circumstances” present? Yes No :l
Are Vegetation Soil or Hydrology naturally problematic? [N  (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? ves LY | nol 1

Hydric Soil Presgent? Yes | L [ No m:ﬁu?wgtlﬁig?rea Yes No g

Wetland Hydrology Present? Yes | v I No |

Remarks:

PFO - swamp
HYDROLOGY

Wetland Hydrology Indicators: ndary Indicators (minjmum of two required

Primary Indicators (minimum of one is required; check all that apply) Surface Soil Cracks (B6)

Surface Water (A1) |:_| True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
|:] High Water Table (A2) [:] Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)

Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) D Moss Trim Lines (B16)

|:] Water Marks (B1) |:| Presence of Reduced Iron (C4) D Dry-Season Water Table (C2)

|:| Sediment Deposits (B2) |:| Recent Iron Reduction in Tilled Soils (C6) D Crayfish Burrows (C8)

D Drift Deposits (B3) [ Thin Muck Surface (C7) D Saturation Visible on Aerial Imagery (C9)
D Algal Mat or Crust (B4) |:] Other (Explain in Remarks) Stunted or Stressed Plants (D1)

|:] Iron Deposits (B5) |:| Geomorphic Position (D2)

D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)

Water-Stained Leaves (B9) ] Microtopographic Relief (D4)

DAquatic Fauna (B13) [:] FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No D Depth (inches): 12-16
Water Table Present? Yes No D Depth (inches): 0
Saturation Present? Yes No D Depth (inches): 0 Wetland Hydrology Present? Yes |7| No Ij

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available;

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



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

Sampling Point; W32

Absolute Dominant Indicator

Dominance Test worksheet:

50% of total cover: 2 20% of total cover: 1

Tree S}ratt{m (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1. Salix nigra 5 OBL | That Are OBL, FACW, or FAC: 2 )
2. Acer negundo 2 FAC Total Number of Domi
- otal Number of Dominant
3, Acer saccharinum 80 X FACW Species Across All Strata: 5 (B)
4,
Percent of Dominant Species o
5. That Are OBL, FACW, or FAC: _100% (A/B)
6.
87 - Total Cover Prevalence Index worksheet:
o 435 . 17.4 Total % Cover of: Multiply by:
50% of total cover: 499  20% of total cover: _1 /. OBL species 95 x1-95
Sapling Stratum 7 | .
Sapling Stratum (Plot size FACW species 85 x2-170
N FAC species 6 x3-18
N FACU species X4 =
2 UPL species x5=
" Column Totals: 186 » 283 (B)
5.
6. Prevalence Index =B/A = 1.52
= Total Cover Hydrophytic Vegetation Indicators:
50% of total cover: 20% of total cover: [_] 1 - Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: ) 2 - Dominance Testis >50%
1. Cephalanthus occidentalis 20 X OBL D 3 - Prevalence Index is $3.0'
2. I:] 4 - Morphological Adaptations’ (Provide supporting
3 data in Remarks or on a separate sheet)
. I;I Problematic Hydrophytic Vegetation' (Explain)
5. [T, . q
Indicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
20 - Total Cover Definitions of Five Vegetation Strata:
9 .10 .4
. 50% of total cover: 20% of total cover: Tree — Woody plants, excluding woody vines,
Herb Stratum (Plotsize: ) approximately 20 ft (6 m) or more in height and 3 in.
1. Cyperus esculentus 5 FACW | (7.6 cm) or larger in diameter at breast height (DBH).
2. Saunrus cermuus D X ObE Sapling - Woody plants, excluding woody vines,
3. approximately 20 ft (6 m) or more in height and less
4 than 3 in. (7.6 cm) DBH.
5. Shrub - Woody plants, excluding woody vines,
6 approximately 3 to 20 ft (1 to 6 m) in height.
7. Herb - All herbaceous (non-woody) plants, including
8. herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
9, ft (1 m) in height.
10.
1 Woody vine — All woody vines, regardiess of height.
75 = Total Cover
50% of total cover: 379 20% of total cover: 13
Woody Vine Stratum (Plot size: )
1. Smilax rotundifolia 2 X FAC
2. Campsis radicans 2 X FAC
3.
4.
5. .
4 Total Cover Cydrct);t@ytlc
I egetation I_l |-—|
Present? Yes / No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: W32

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

Depth Matrix Redox Features
(inches) Color (moisty  __ % Color (moist) % Type' Loc? Texture Remarks
0-12 10YR 6/6 100 clay loam
Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. % ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
Histosol (A1) [ park Surface (S7) [ 2 cm Muck (A10) (MLRA 147)
Histic Epipedon (A2) [ Polyvalue Below Surface (S8) (MLRA 147, 148)  [] Coast Prairie Redox (A16)
1 Black Histic (A3) D Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
|| Hydrogen Sulfide (A4) l:l Loamy Gleyed Matrix (F2) Q Piedmont Floodplain Soils (F19)
[ Stratified Layers (A5) ] Depleted Matrix (F3) (MLRA 136, 147)
D 2 cm Muck (A10) (LRR N) D Redox Dark Surface (F6) Q Very Shallow Dark Surface (TF12)
O Depleted Below Dark Surface (A11) D Depleted Dark Surface (F7) [ other (Explain in Remarks)
Thick Dark Surface (A12) _El Redox Depressions (F8)
D Sandy Mucky Mineral (S1) (LRR N, D Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

Q Sandy Gleyed Matrix (S4) [ umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
[] sandy Redox (S5) D Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
[ stripped Matrix (S6) [ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Sail Present? Yes No EI
Remarks:
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Paradise Fossil Plant City/County: Muhlenberg County Sampling Date: _10/24/2017
Applicant/Owner: TVA state: KY Sampling Point: w33
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): Valley Local relief (concave, convex, none): None Slope (%): 0
Subregion (LRR or MLRA): Lat: 37.252 Long: -86.963 Datum: NAD83
Soil Map Unit Name: Belknap silt loam NWI classification: 1ake

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | v | No |_l (If no, explain in Remarks.)

Are Vegetation Soil L_, or Hydrolagy significantly disturbed? N  Are "Normal Circumstances” present? Yes No E
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 v Nol ____]
Hidric Soil Present? Yes | L | No__[ m:n;saawg:;crl‘é\;ea Yes No :
Wetland Hydrology Present? Yes | v | No _I_
Remarks:
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
|:] High Water Table (A2) O Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)
Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) D Presence of Reduced Iron (C4) E] Dry-Season Water Table (C2)
D Sediment Deposits (B2) |:| Recent iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
D Drift Deposits (B3) |:| Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) [:I Other (Exptain in Remarks) Stunted or Stressed Plants (D1)
E] Iron Deposits (BS) Geomorphic Position {D2)
D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
Water-Stained Leaves (B9) l:l Microtopographic Relief (D4)
_|:|Aquatic Fauna (B13) ]:] FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No D Depth (inches): 1-2
Water Table Present? Yes No D Depth (inches): 0-12
Saturation Present? Yes NOE Depth (inches): 0-12 Wetland Hydrology Present? Yes Ijl No I_l

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

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



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

Sampling Point: W33

Absolute Dominant Indicator

Dominance Test worksheet:

50% of total cover: 10

20% of total cover: 4

Tree Stratum (Plot size: ) % Cover Species? _StaWs | number of Dominant Speci
, e e T pecies
1. Betula nigra 35 X FACW | That Are OBL, FACW, or FAC: ®)
2. Platanus occidentalis 55 X FACW
Total Number of Dominant
3. Species Across All Strata: 7 (B)
4.
Percent of Dominant Species
5. That Are OBL, FACW, or FAC:  85.7% (AB)
6.
90 = Total Cover Prevalence Index worksheet:
S 45 T — 18 Total % Cover of: Multiply by:
i s o 50% of total cover: 20% of total cover: OBL species 12 x1=12
apling Stratum (Plot size: ) -« 190 _380
1 Platanus occidentalis 10 X FACW | FACW species x 2 g
» Celtis occidentalis 15 X FACU | FACspecies o 0
2 FACU species x4=
4' UPL species x5=
) Column Totals: 232 w 512 (8)
6 Prevalence Index = B/A = 2-21
25 = Total Cover Hydrophytic Vegetation Indicators:
50% of total cover: 125 20% of total cover: 9 []1 - Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: ) 2 - Dominance Testis >50%
1. Cephalanthus occidentalis 5 x OBL 3 - Prevalence Index is 3.0
2. I:l 4 - Morphological Adaptations' (Provide supporting
3 data in Remarks or on a separate sheet)
4 I;_I Problematic Hydrophytic Vegetation' (Explain)
5. Ty g S
Indicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
S -Total Cover Definitions of Five Vegetation Strata:
50% of total cover: 25 20% of total cover:_1 Tree — Woody plants, excluding woody vines
Herb Stratum (Plotsize: ) approximately 20 ft (6 m) or more in height and 3 in.
1. Cyperus esculentus 75 X FACW | (7.6 cm) or larger in diameter at breast height (DBH).
2. Saururus cemuus - 7 OBL Sapling — Woody plants, excluding woody vines,
3, Laportea canadensis 10 FACW | approximately 20 ft (6 m) or more in height and less
4 Ambrosia artimisiifolia 15 FACU | than 3in. (7.6 cm) DBH.
5. Polyganum pensylvanicum 5 FACW | shrub - Woody plants, excluding woody vines,
6. approximately 3 to 20 ft (1 to 6 m) in height.
7. Herb - All herbaceous (non-woody) plants, including
8. herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
9. ft (1 m) in height.
10.
11 Woody vine — All woody vines, regardless of height.
112 = Total Cover
50% of total cover: 95-5 _ 20% of total cover: 22.04
Woody Vine Stratum (Plot size: )
1. Smilax rotundifolia 20 X FAC
22
3%
4.
5 .
20 Total Cover :-,iydrophytlc
- = egetation I—I |—|
Present? Yes / No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL

Sampling Point: V33

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 {maist) % Type' Loc” Texture Remarks
0-5 7.5YR 4/3 100% clay loam

5-12 7.5YR 5/8 45% 7.5YR 5/2 55% clay

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

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

Hydric Soil Indicators:

L_1 Histosol (A1)

[ Histic Epipedon (A2)

1 Black Histic (A3)

[] Hydrogen Sulfide (A4)

Stratified Layers (A5)

[ 2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

[] Thick Dark Surface (A12)

D Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

[ sandy Gleyed Matrix (S4)

[ sandy Redox (S5)

[ Stripped Matrix (S6)

[ park Surface (S7)

Indicators for Problematic Hydric Soils*:
[ 2 cm Muck (A10) (MLRA 147)

[ polyvalue Below Surface (S8) (MLRA 147, 148) [[] Coast Prairie Redox (A16)

|:| Thin Dark Surface (S9) (MVLRA 147, 148)

[ Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

D Redox Dark Surface (F6)

[ pepleted Dark Surface (F7)

] Redox Depressions (F8)

[ ron-Manganese Masses (F12) (LRR N,
MLRA 136)

[ umbric Surface (F13) (MLRA 136, 122)

L[] Piedmont Floodplain Soils (F19) (MLRA 148)

D Red Parent Material (F21) (MLRA 127, 147)

(MLRA 147, 148)
[ piedmont Fioodplain Soils (F19)
(MLRA 136, 147)
| Very Shallow Dark Surface (TF12)
[ Other (Explain in Remarks)

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

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present? Yes No I:I

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Paradise Fossil Plant City/County: Muhlenberg County Sampling Date: 10/24/2017
Applicant/Owner: TVA state: KY Sampling Point: w34
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): Valley Local relief (concave, convex, none); None Slope (%): 0-1
Subregion (LRR or MLRA): Lat: 37.251 Long: -86.965 Datum: NAD83

Soil Map Unit Name: Belknap silt loam NWI classification: Lake

Are climatic / hydrologic conditions on the site typical for this time of year? Yes I v | No | | (If no, explain in Remarks.)

Are Vegetation Soil , or Hydrology E significantly disturbed? N  Are "Normal Circumstances” present? Yes No :
Are Vegetation Soil or Hydrology naturally problematic? N  (if needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? ves LY | Nol____|
Hidric Soil Presgent? Yes | L | Noj_[ 552515:532:'&1:?&3 Yes No l:]
Wetland Hydrology Present? Yes] v No _l_
Remarks:
PFO wetland
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
[ surface water (A1) ] True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (88)
|:| High Water Table (A2) |:| Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)
El Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) |:| Presence of Reduced Iron (C4) |:| Dry-Season Water Table (C2)
Sediment Deposits (B2) D Recent Iron Reduction in Tilled Soils (C6} Crayfish Burrows (C8)
Drift Deposits (B3) El Thin Muck Surface (C7) Saturation Visible on Aerial Imagery (C9)
I:I Algal Mat or Crust (B4) D Other (Explain in Remarks) Stunted or Stressed Plants (D1)
I:] Iron Deposits (B5) Geomorphic Position (D2)
D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
Water-Stained Leaves (B9) ] Microtopographic Relief (D4)
DAquatic Fauna (B13) [C1FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes E: No Depth (inches):
Water Table Present? Yes E No Depth (inches):
Saturation Present? Yes D No Depth (inches): Wetland Hydrology Present? Yes |7| No I_I

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

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



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

Sampling Point; W34

Absolute Dominant Indicator

3.

4
5.
6

Dominance Test worksheet:

2.

O =

Shrub Stratum (Plot size:

50% of total cover: &
)

1. Cephalanthus occidentalis

OBL

2,

20% of total cover: 9

e S

Herb Stratum (Plot size:

5 = Total Cover

50% of total cover: 2.5 20% of total cover: 1

)

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Speci
lree otratum =i pecies
1. Betula nigra 55 X FACW | That Are OBL, FACW, or FAC: 6 (A)
2. Platanus occidentalis 45 X FACW
Total Number of Dominant
Species Across All Strata: 6 (B)
Percent of Dominant Species o
That Are OBL, FACW, or FAC:  85.7% (A/B)
100  _ Jotal Cover Prevalence Index worksheet:
50 20 Total % Cover of: Multiply by:
50% of total cover: 20% of total cover: . 5 5
ling Stratum (Plot size ) OBL specles 185 x1= 370
Sapling : : _
; Celtis occidentalis 45 X FACU | FACW species — -
’ FAC species X3=
FACU species 45 x4 =180
UPL species X5=
Column Totals: 240 (A) 570 (B)
Prevalence Index = B/A = 2-38
45 = Total Cover Hydrophytic Vegetation Indicators:

D 1 - Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is >50%
3 - Prevalence Index is 3.0’

I:l 4 - Morphological Adaptations' {Provide supporting
data in Remarks or on a separate sheet)

|;_] Problematic Hydrophytic Vegetation' (Explain)

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

Woody Vine Stratum (Plot size:
1. Smilax rotundifolia

1. Cyperus esculentus 85 X FACW
2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

85 = Total Cover

50% of total cover: 42.5 20% of total cover: 17

)

5 X FAC

2.

N

S = Total Cover

50% of total cover: 2.5 20% of total cover: 1

Definitions of Five Vegetation Strata:

Tree — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast height (DBH).

Sapling - Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub - Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m) in height.

Herb — All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft (1 m) in height.

Woody vine — All woody vines, regardless of height.

Hydrophytic
Vegetation
Present?

Yes r/_| No I_l

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: W34

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) % Tme1 Loc® Texture Remarks
0-5 10YR 4/4 100% clay loam
5-12 10YR 5/1 90% 10YRS5/8 10% clay
'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. *Location: _PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
Q Histosol (A1) D Dark Surface (S7) Q 2 cm Muck (A10) (MLRA 147)
[ Histic Epipedon (A2) [ Polyvalue Below Surface (S8) (MLRA 147, 148) ] Coast Prairie Redox (A16)
[ Black Histic (A3) D Thin Dark Surface (S9) (MVLRA 147, 148) (MLRA 147, 148)
|| Hydrogen Sulfide (A4) || Loamy Gleyed Matrix (F2) Q Piedmont Floodplain Soils (F19)
[ stratified Layers (A5) Depleted Matrix (F3) (MLRA 136, 147)
|:| 2 cm Muck (A10) (LRR N) D Redox Dark Surface (F6) D Very Shallow Dark Surface (TF12)
Depleted Below Dark Surface (A11) D Depleted Dark Surface (F7) [] other (Explain in Remarks)
[ Thick Dark Surface (A12) ] Redox Depressions (F8)
| Sandy Mucky Mineral (S1) (LRR N, [C] Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

Q Sandy Gleyed Matrix (S4) D Umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
O Sandy Redox (S5) D Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
] Stripped Matrix (S6) [ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No D
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Paradise Fossil Plant City/County: Muhlenberg County Sampling Date: _10/24/2017
Applicant/Owner: TVA State: KY Sampling Point: W35
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): Valley Local relief (concave, convex, none): Convex Slope (%): 0-2
Subregion (LRR or MLRA): Lat: 37.249 Long: -86.966 Datum: NAD83

Soil Map Unit Name: Belknap silt loam NWI classification: Lake

Are climatic / hydrologic conditions on the site typical for this time of year? Yes l v | No | | (If no, explain in Remarks.)

Are Vegetation Sail L_| or Hydrology significantly disturbed? N  Are *Normal Circumstances” present? Yes No D
Are Vegetation Soil or Hydrology I___I naturally problematic? N  (If needed, explain any answers in Remarks.)

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

A ' v
Hydrophytic Vegetation Present? Yes LY _1 Nol ___|
Hydric Soil Present? Yes| v No \I:i::;saavrvgtllea:gea Yes No _I_:I_
Wetland Hydrology Present? Yes| v | No] L
Remarks:
PFO wetland
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required
Primary Indicators (minimum of one is required; check all that appiy) D Surface Soil Cracks (B6)
Surface Water (A1) [:I True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
[ High water Table (A2) [] Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)
Saturation (A3) D Oxidized Rhizospheres on Living Roots (C3) ]:] Moss Trim Lines (B16)
D Water Marks (B1) [:] Presence of Reduced Iron (C4) L__] Dry-Season Water Table (C2)
D Sediment Deposits (B2) D Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
D Drift Deposits (B3) I:I Thin Muck Surface (C7) D Saturation Visible on Aerial Imagery (C9)
[:I Algal Mat or Crust (B4) I:l Other (Explain in Remarks) Stunted or Stressed Plants (D1)
D Iron Deposits (B5) | Geomorphic Position (D2)
D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
Water-Stained Leaves (B9) I:I Microtopographic Relief (D4)
[Aquatic Fauna (B13) ] FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No D Depth (inches): 1-2
Water Table Present? Yes No D Depth (inches): 0
Saturation Present? Yes No E Depth (inches): 0 Wetland Hydrology Present? Yes Ijl No ,_I

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

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



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

Sampling Point: W35

Absolute Dominant Indicator

Dominance Test worksheet:

50% of total cover:
Herb Stratum (Plot size: )

= Total Cover

20% of total cover:

50% of total cover: 10

1. Cyperus esculentus 85 X FACW
> Saururus cernuus 35 X OBL
3. Arundinaria gigantea 15 FACW
4. Onoclea sensibilis 5 FACW
5.
6.
7.
8.
9.
10.
11,

140 = Total Cover

50% of total cover: 70 20% of total cover: 28

Woody Vine Stratum (Plot size: )
1. Smilax rotundifolia 5 X FAC
2> Toxicodendron radicans 10 X FAC
3, Vitis vulpina X FAC
4,
5.

20 = Total Cover

20% of total cover: 4

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Speci
Tree Stratum s Lo .OVer -2ty pecies
1. Betula nigra 35 X FACW | That Are OBL, FACW, or FAC: 8 A)
2. Platanus occidentalis 45 X FACW PN
otal Number of Dominant
3. A.cer negundo 5 FAC Species Across All Strata: 9 (B)
4. Liquidambar styraciflua 25 X FAC
Percent of Dominant Species
SECcot b D FACW | That Are OBL, FACW, or FAC:  88.9% (A/B)
6.
125 - Total Cover Prevalence Index worksheet:
. 62.5 . 25 Total % Cover of: Multiply by:
- . 50% of total cover: 2<- 20% of total cover: OBL species 35 x1=35
apling Stratum (Plot size: ) . 200 _400
1 Celtis occidentalis 45 X FACU | FACW species oo =
p— : FAC species x3=
2. Liquidambar styraciflua 10 FAC ACU a5 4180
3. Fraxinus pennsylvanica 5 FACW F Species 4=
UPL species x5=
:‘ Column Totals: 330 n 165 ®
6. Prevalence Index = B/A = 2:32
_60— = Total Cover Hydrophytic Vegetation Indicators:
50% of total cover: 30 20% of total cover: 12 11 - Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: ) 2 - Dominance Test is >50%
1. 3 - Prevalence Index is $3.0'
2. I:I 4 - Morphological Adaptations’ (Provide supporting
3 data in Remarks or on a separate sheet)
4' I;I Problematic Hydrophytic Vegetation' (Explain)
5. L . -
. Indicators of hydric soil and wetland hydrology must

be present, unless disturbed or problematic.

Definitions of Five Vegetation Strata:

Tree — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast height (DBH).

Sapling - Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub - Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m) in height.

Herb — All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft (1 m) in height.

Woody vine - All woody vines, regardless of height.

Hydrophytic
Vegetation
Present?

Yes I_Zl No l———l

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: W35

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
0-9 2.5YR 211 100% clay loam
9-12 10YR 5/3 80% 7.5YR4/6 20% clay
'"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. ?| ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
L_] Histosol (A1) D Dark Surface (S7) _L___I 2 cm Muck (A10) (MLRA 147)
[ Histic Epipedon (A2) [ Polyvalue Below Surface (S8) (MLRA 147, 148) ] Coast Prairie Redox (A16)
[ Black Histic {A3) ] Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
[J Hydrogen Sulfide (A4) I:I Loamy Gleyed Matrix (F2) Q Piedmont Floodplain Soils (F19)
Stratified Layers (A5) Depleted Matrix (F3) (MLRA 136, 147)
D 2 cm Muck (A10) (LRR N) D Redox Dark Surface (F6) D Very Shaliow Dark Surface (TF12)
Depleted Below Dark Surface (A11) | Depleted Dark Surface (F7) [ Other (Explain in Remarks)
[ Thick Dark Surface (A12) D Redox Depressions (F8)
0 Sandy Mucky Mineral (S1) (LRR N, [ Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

O Sandy Gleyed Matrix (S4) ] umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
[ sandy Redox (S5) L] piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
[ stripped Matrix (S6) [ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No I:'
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Paradise Fossil Plant City/County: Muhlenberg County Sampling Date: _10/24/2017
Applicant/Owner: TVA state: KY Sampling Point: W36
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): Valley/Depression Local relief {concave, convex, none): Convex Slope (%): 4-5
Subregion (LRR or MLRA): Lat: 37.247 Long: -86.967 Datum: NAD83
Soil Map Unit Name: Belknap silt loam/Wellston silt loam NWI classification: Lake

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | v I No | I (If no, explain in Remarks.)
Are Vegetation Soil | | or Hydrology % significantly disturbed? N Are "Normal Circumstances"” present? Yes No :

Are Vegetation Soil or Hydrology naturally problematic? [N  (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 ; Nol |

Hydric Soil Present? Yes | L | No__[ \I;i::i?-lsaa\?vftl;‘:lt‘l\;ea Yes No I:]

Wetland Hydrology Present? Yes | v I No _I_

Remarks:

PFO
HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)

Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)

Surface Water (A1) True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
|:| High Water Table (A2) |:] Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)

Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)

Water Marks (B1) |:| Presence of Reduced Iron (C4) D Dry-Season Water Table (C2)

Sediment Deposits (B2) D Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)

Drift Deposits (B3) Thin Muck Surface (C7) D Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) El Other (Explain in Remarks) Stunted or Stressed Plants (D1)

Iron Deposits (BS) Geomorphic Position (D2)

D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)

Water-Stained Leaves (B9) I:] Microtopographic Relief (D4)

]:lAquatic Fauna (B13) ]:l FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No D Depth (inches): 14
Water Table Present? Yes No D Depth (inches): 0
Saturation Present? Yes NOE Depth (inches): 0 Wetland Hydrology Present? Yes rﬂ No I—l

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

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



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

Sampling Point; W36

Absolute Dominant Indicator

Dominance Test worksheet:

= Total Cover
50% of total cover: 20% of total cover:

Herb Stratum (Plot size: )

Tree Stratum (Plot size: ) % Cover Species? _Status Number of Dominant Speci
NPT TERT —— =y pecies
1,Betula nigra 35 X FACW | That Are OBL, FACW, or FAC: )
». Platanus occidentalis 45 X FACW Total Number of Dominant
otal Number of Dominan

3. Acer rubrum 25 X FACW Species Across All Strata: 8 (B)
4,

Percent of Dominant Species 3
5. That Are OBL, FACW, or FAC:  87.5% (A/B)
6.

105  _ Total Cover Prevalence Index worksheet:
. 52.5 . 21 Total % Cover of: Multiply by:
- N 50% of total caver: Y<- 20% of total cover: OBL species 15 x1=15
Sapling Stratum (Plot size: ) . 195 ~390
, Celtis occidentalis 35 X FACU | FACWspecies e
“Acer negundo 15 X FAC | FAC species .
2 FACU species 35 x4 =140
3. UPL species X5=
% Column Totals: 290 () 680 ®)
5.
6 Prevalence Index = B/A = 2-34
50 = Total Cover Hydrophytic Vegetation indicators:
50% of total cover: 25 20% of total cover: 10 [11 - Rapid Test for Hydrophytic Vegetation

Shrub Stratum (Plot size: ) 2 - Dominance Test is >50%
1. 3 - Prevalence Index is £3.0'
2, E] 4 - Morphological Adaptations’ (Provide supporting
3 data in Remarks or on a separate sheet)
4' Q Problematic Hydrophytic Vegetation' (Explain)
5. N . .
6 Indicators of hydric soil and wetland hydrology must

be present, unless disturbed or problematic.

1. Cyperus esculentus 85 X FACW
2. Saururus cernuus 15 OBL
3. Polygonum pensylvanica 5 FACW
4.

5

6

7.

8.

9.

10.

1.

105 = Total Cover
50% of total cover: 52.5 20% of total cover: 21

Woody Vine Stratum (Plot size: )

1. Smilax rotundifolia 10 X FAC
2. Toxicodendron radicans 15 X FAC
3. Parthenociccus guinquefolia 5 FAC
4.
5.

30 = Total Cover

50% of total cover: 15 20% of total cover: 6

Definitions of Five Vegetation Strata:

Tree - Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast height (DBH).

Sapling — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub - Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m) in height.

Herb - All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft (1 m) in height.

Woody vine - All woody vines, regardless of height.

Hydrophytic
Vegetation
Present?

Yes r/—| No I_—l

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL

Sampling Point: W36

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

Texture Remarks

Depth Matrix Redox Features
{inches) Color (moist) % Color (moist) % Type' _Loc®
0-12 2.5YR 4/2 95% 10YR 5/6 5%

clay loam

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

?| gcation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:

[ Histosol (A1)

[ Histic Epipedon (A2)

[ Black Histic (A3)

[1 Hydrogen Sulfide (A4)

Stratified Layers (A5)

2 cm Muck (A10) (LRR N)

[ Depieted Below Dark Surface (A11)

Thick Dark Surface (A12)

1 sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

[ sandy Gleyed Matrix (S4)

[[] sandy Redox (S5)

[ stripped Matrix {S6)

D Dark Surface (S7)

[ Thin Dark Surface (S9) (MLRA 147, 148)

[ Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

] rRedox Dark Surface (F6)

[ pepleted Dark Surface (F7)

[ rRedox Depressions (F8)

1 ron-Manganese Masses (F12) (LRR N,
MLRA 136)

[ umbric Surface (F13) (MLRA 136, 122)

D Piedmont Floodplain Soils (F19) (MLRA 148)

] Red Parent Material (F21) (MLRA 127, 147)

[ poiyvalue Below Surface (S8) (MLRA 147, 148)

Indicators for Problematic Hydric Soils™:

3 2 cm Muck (A10) (MLRA 147)
[ coast Prairie Redox (A16)
(MLRA 147, 148)
[ piedmont Floodplain Soils (F19)
(MLRA 136, 147)
Q Very Shallow Dark Surface (TF12)
[ other (Explain in Remarks)

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

Restrictive Layer (if observed):

Type:
Depth (inches):

Hydric Soil Present? Yes No |:|

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Paradise Fossil Plant City/County: Muhlenberg County Sampling Date: _10/24/2017
Applicant/Owner: TVA State: KY Sampling Point: w37
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): Valley/Depression Local relief {concave, convex, none): Convex Slope (%): 2-3
Subregion (LRR or MLRA): Lat: 37.248 Long: ~86.972 pawm: NAD83
Soil Map Unit Name: Belknap silt loam/Wellston silt loam NWI classification: Lake

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | v | Nol I (I no, explain in Remarks.)
Are Vegetation Soail , or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes No :

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

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

; : v
Hydrophytic Vegetation Present? Yes LY No| B
Hydric Soil Present? Yes | é l No | ‘Insli::;iawgtlaggea Yes No I:I
Wetland Hydrology Present? Yes I v | No | |
Remarks:
PFO wetland
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
[] surface water (A1) D True Aquatic Plants (B14) D Sparsely Vegetated Concave Surface (B8)
[ High water Table (A2) D Hydrogen Sulfide Odor (C1) [ Drainage Patterns (B10)
Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) D Moss Trim Lines (B16)
Water Marks (B1) |:| Presence of Reduced Iron (C4) EI Dry-Season Water Table (C2)
Sediment Deposits (B2) I:] Recent Iron Reduction in Tilled Soils (C6) D Crayfish Burrows (C8)
D Drift Deposits (B3) Thin Muck Surface (C7) I:l Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) |:| Other (Explain in Remarks) D Stunted or Stressed Plants (D1)
D Iron Deposits (B5) | Geomorphic Position (D2)
D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
Water-Stained Leaves (B9) | Microtopographic Relief (D4)
[ Aquatic Fauna (813) [CJFAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes E No Depth (inches):

Water Table Present? Yes E No Depth (inches):
Saturation Present? Yes NOD Depth (inches): 8 Wetland Hydrology Present? Yes m No ,_—I

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

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



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

Sampling Point: W37

Absolute Dominant Indicator

Tree Stratum (Plot size: ) % Cover Species? _Status

1. Betula nigra 35 X FACW
». Platanus occidentalis 45 X FACW
3. Acer rubrum 25 X FACW

Dominance Test worksheet:
Number of Dominant Species
That Are OBL, FACW, or FAC: 8 ®)

Total Number of Dominant
Species Across All Strata: 9 (B)

4,
Percent of Dominant Species
5. That Are OBL, FACW, or FAC:  88.9% (AB)
6.
105 - Total Cover Prevalence Index worksheet:
e Total % Cover of: Multiply by:
50% of total cover: 92.5 20% of total cover; 21 . 5 5
SaniEmls @ OBL species x1=
apling Stratum (Plot size: ) . 295 _450
1 Celtis occidentalis 15 X FACU | FACW species 2= S
- - FAC species X3 =
2. Platanus occidentalis 20 X FACW 15 60
’ Fraxi - FACU species X4 =
3. Fraxinus pennsylvanica 10 FACW ;
UPL species X5=
4. Column Totals: 282 (A) 626 (B)
5.
6. Prevalence Index = B/A = 2.22
45 = Total Cover Hydrophytic Vegetation Indicators:
50% of total cover: 22.5  20% of total cover: 2 [11 - Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: ) 2 - Dominance Test is >50%
1. Cephalanthus occidentalis 5 X OBL 3 - Prevalence Index is s3.0'
2. I:l 4 - Morphological Adaptations' (Provide supporting
3 data in Remarks or on a separate sheet)
4' |;| Problematic Hydrophytic Vegetation' (Explain)
5. T~ N
Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
S - Total Cover Definitions of Five Vegetation Strata:
o .25 o 1
. 50% of total cover: 20% of total cover: Tree — Woody plants, excluding woody vines,
Herb Stratum (Plotsize: ___ ) approximately 20 ft (6 m) or more in height and 3 in.
1. Cyperus esculentus 85 X FACW | (7.6 cm) or larger in diameter at breast height (DBH).
2. Ambl'OSI'a ammls"f?"a 10 OBL Sapling — Woody plants, excluding woody vines,
3. Phragmites australis 5 FACW | approximately 20 ft (6 m) or more in height and less
4 Laportea canadensis 5 FAC | than3in. (7.6 cm) DBH.
5. Shrub — Woody plants, excluding woody vines,
6. approximately 3 to 20 ft (1 to 6 m) in height.
7. Herb - All herbaceous (non-woody) plants, including
8. herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
9. ft (1 m) in height.
10.
11 Woody vine — All woody vines, regardless of height.
105 = Total Cover
50% of total cover: 92:5 __ 20% of total cover: 21
Woody Vine Stratum (Plot size: )
1. Smilax rotundifolia 10 X FAC
2. Toxicodendron radicans 15 X FAC
3. Parthenociccus quinquefolia 2 FAC
4. Vitis vulpina 5 FAC
> 32 Total C Hydrophytic
<  =Total Cover Vegetation |—| I_‘
Present? Yes / No

50% of total cover: 16

20% of total cover:&

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: W37

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 (mgist) % Type' _Loc® Texture Remarks
0-10 2.5YR 5/1 20% 10YR 5/6 30% silt clay loam
0-12 10YR 3/1 50%
'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. ®Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
|;| Histosol (A1) ]:I Dark Surface (S7) ;I 2 cm Muck (A10) (MLRA 147)
[] Histic Epipedon (A2) ] Polyvalue Below Surface (S8) (MLRA 147, 148)  [_] Coast Prairie Redox (A16)
Black Histic (A3) D Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
[ Hydrogen Sulfide (A4) I:I Loamy Gleyed Matrix (F2) _D__ Piedmont Floodplain Soils (F19)
[ stratified Layers (A5) Depleted Matrix (F3) (MLRA 136, 147)
D 2 cm Muck (A10) (LRR N) D Redox Dark Surface (F6) D Very Shallow Dark Surface (TF12)
Depleted Below Dark Surface (A11) D Depleted Dark Surface (F7) [ other (Explain in Remarks)
]:] Thick Dark Surface (A12) D Redox Depressions (F8)
| Sandy Mucky Mineral (S1) (LRR N, [J tron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

E Sandy Gleyed Matrix (S4) D Umbric Surface (F13) (MLRA 136, 122) Indicators of hydrophytic vegetation and
EI Sandy Redox (S5) D Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
[C] Stripped Matrix (S6) [ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No l__—l
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Paradise Fossil Plant City/County: Muhlenberg County Sampling Date: .10/25/2017
Applicant/Owner: TVA State: KY Sampling Point: w38
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope (%):
Subregion (LRR or MLRA): Lat: 37.234 Long: -86.983 Datum: NAD83
Soil Map Unit Name: Bonnie silt loam/Udorthents/Belknap silt loam NWI classification: Lake

Are climatic / hydrologic conditions on the site typicat for this time of year? Yes | v l No |_l (If no, explain in Remarks.)
Are Vegetation Soil | | or Hydrology v significantly disturbed? Are "Normal Circumstances” present? Yes No D
Are Vegetation Soil or Hydrology - naturally problematic? [N  (If needed, explain any answers in Remarks.)

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

. ) 7
Hydrophytic Vegetation Present? Yes LY 1 Nol__l
Hydric Soil Present? ves| v | No] | 5i::ﬁ|§awgtﬁ?12;ea Yes no L1
Wetland Hydrology Present? Yes | v | No[
Remarks:
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
Surface Water (A1) D True Aquatic Plants (B14) I:l Sparsely Vegetated Concave Surface (B8)
|:| High Water Table (A2) |:] Hydrogen Sulfide Odor (C1) | Drainage Patterns (B10)
Saturation {A3) Oxidized Rhizospheres on Living Roots (C3) ]:I Moss Trim Lines (B16)
Water Marks (B1) |:| Presence of Reduced Iron (C4) D Dry-Season Water Table (C2)
Sediment Deposits (B2) D Recent Iron Reduction in Tilled Soils (C6) |:| Crayfish Burrows (C8)
D Drift Deposits (B3) Thin Muck Surface (C7) D Saturation Visible on Aerial Imagery (C9)
|:| Algal Mat or Crust (B4) |:| Other (Explain in Remarks) D Stunted or Stressed Plants (D1)
EI Iron Deposits (B5) D Geomorphic Position (D2)
Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard {D3)
Water-Stained Leaves (B9) 1 Microtopographic Relief (D4)
[ Aquatic Fauna (813) []FAc-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No I:l Depth (inches): 72
Water Table Present? Yes D No Depth (inches):
Saturation Present? Yes NOD Depth (inches): 6 Wetland Hydrology Present? Yes ,7| No ,_I

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

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



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

Sampling Point; W38

Absolute Dominant Indicator

Dominance Test worksheet:

50% of total cover: 20

20% of total cover: 8

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1. Platanus occidentalis 40 X FACW | That Are OBL, FACW, 2, Eac: 9 )
2. Betula nigra 40 X FACW .
Salix i 20 OBL Total Number of Dominant
3. alix nigra X Species Across All Strata: 9 B)
4. Acer negundo 25 FAC .
" - - Percent of Dominant Species
5. Celtis occidentalis 15 FACU | That are 0BL, FACW, o FAC:  100% (A/B)
6.
160 = Total Cover Prevalence Index worksheet:
Total % Cover of: Multiply by:
50% of total cover: 80 20% of total cover: 32 .
Sapling S @ OBL species x1=
apling Stratum (Plot size: ) .
- . 7 FACW species X2=
1. Celtis occidentalis 10 FACU EAC p_ )
- = species x3=
2 Platanus occidentalis 30 X FACW FACUP ; .
species x4 =
3. Acer negundo 30 X FAC UL P . 5
. species x5=
4. Salix nigra 10 OBL .
Column Totals: (A) (B)
5.
6. Prevalence Index = B/A =
80 = Total Cover Hydrophytic Vegetation indicators:
50% of total cover: 40 20% of total cover: 16 [ 1 - Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: ) 2 - Dominance Test is >50%
1. Cephalanthus occidentalis 60 X OBL D 3 - Prevalence Index is <3.0
2 Elaeagnus umbellata 30 INV El 4 - Morphological Adaptations' (Provide supporting
3 data in Remarks or on a separate sheet)
4' [ problematic Hydrophytic Vegetation® (Explain)
5. 1 S . -
Indicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
S0 -Total Cover Definitions of Five Vegetation Strata:
o . 45 o .18
. 50% of total cover: 20% of total cover: Tree - Woody plants, excluding woody vines,
Herb Stratum (Plotsize: ) approximately 20 ft (6 m) or mare in height and 3 in.
1, Phragmites 85 X OBL (7.6 cm) or larger in diameter at breast height (DBH).
2. Typhaﬂgus“fd'a 30 OBL Sapling - Woody plants, excluding woody vines,
3. Cyperus esculentus 40 X FACW | approximately 20 ft (6 m) or more in height and less
4, Bolboschoenus fiuviatilis 25 OBL  {AC=nilnICLeenibES
5. Shrub - Woaody plants, excluding woody vines,
6 approximately 3 to 20 ft (1 to 6 m) in height.
7. Herb — All herbaceous (non-woody) plants, including
8. herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
9. ft (1 m) in height.
10.
11 Woody vine - All woody vines, regardless of height.
180 = Total Cover
50% of total cover: 90 20% of total cover: 36
Woody Vine Stratum (Plot size: )
1. Lonicera japonica 15 FACU
2. Toxicodendron radicans 25 X FAC
3.
4,
5. .
40 Total Cover ‘I-Ilydrop!lytlc
= = egetation l———l |—|
Present? Yes / No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: W38

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

Depth Matrix Redox Features
(inches) Color (moistl  _ % Color (moist) % Type'  _loc® Texture Remarks
0-4 10YR 3/1 100 Gravel
4-12 10YR 5/2 85 10YR 5/8 15 Clay
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. ?| gcation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
L Histosol (A1) D Dark Surface (S7) Q 2 cm Muck (A10) (MLRA 147)
[ Histic Epipedon (A2) [ Polyvalue Below Surface (S8) (MLRA 147, 148)  [_] Coast Prairie Redox (A16)
[ Black Histic (A3) D Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
(| Hydrogen Sulfide (A4) El Loamy Gleyed Matrix (F2) [;I_ Piedmont Floodplain Soils (F19)
Stratified Layers (A5) Depleted Matrix (F3) (MLRA 136, 147)
2 cm Muck (A10) (LRR N) D Redox Dark Surface (F6) E Very Shallow Dark Surface (TF12)
Depleted Below Dark Surface (A11) EI Depleted Dark Surface (F7) [ other (Explain in Remarks)
[ Thick Dark Surface (A12) D Redox Depressions (F8)
D Sandy Mucky Mineral (S1) (LRR N, |:| Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

[ sandy Gleyed Matrix (S4) [ Umbric Surface (F13) (MLRA 136, 122) *Indicators of hydrophytic vegetation and
I:] Sandy Redox (S5) D Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
[ Stripped Matrix (S6) EI Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No El
Remarks:
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Paradise Fossil City/County: Muhlenberg County Sampling Date: _10/26/2017
Applicant/Owner: TVA state: KY Sampling Point: w39
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): Hillslope/depression Local relief (concave, convex, none): Slope (%): 3-5
Subregion (LRR or MLRA): Lat: 37.246 Long: -86.974 Datum: NAD8S

Soil Map Unit Name: Pits NWI classification: Freshwater Pond

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | v | No | | (If no, explain in Remarks.)

Are Vegetation Soil L_| or Hydrology v significantly disturbed? Are "Normal Circumstances” present? Yes No E
Are Vegetation Soil or Hydrology I:] naturally problematic? [N  (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? vesLY | nol |
Hydric Soil Present? Yes | v | No__[ ‘Izi:lr:ﬁlsaa‘r;vftlgcrl‘g?rea Yes No g
Wetland Hydrology Present? Yes I v I N[
Remarks:
PFO Wetland
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two requir
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
D Surface Water (A1) D True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
E] High Water Table (A2) Hydrogen Sulfide Odor (C1) | Drainage Patterns (B10)
Saturation (A3) |:| Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
|:| Water Marks (B1) D Presence of Reduced Iron (C4) D Dry-Season Water Table (C2)
|:] Sediment Deposits (B2) D Recent Iron Reduction in Tilled Soils {(C6) D Crayfish Burrows (C8)
D Drift Deposits (B3) Thin Muck Surface (C7) D Saturation Visible on Aerial Imagery (C9)
|:| Algal Mat or Crust (B4) D Other (Explain in Remarks) D Stunted or Stressed Plants (D1)
|:| Iron Deposits (B5) |:| Geomorphic Paosition (D2)
D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
Water-Stained Leaves (B9) I:I Microtopographic Relief (D4)
DAquatic Fauna (B13) ]:] FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No D Depth (inches): >12
Water Table Present? Yes D No Depth (inches):
Saturation Present? Yes No D Depth (inches): 12 Wetland Hydrology Present? Yes |7| No I_l

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

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



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

Sampling Point; W39

Absolute Dominant Indicator

Dominance Test worksheet:

1. Cyperus esculentus

15 FACW

2. Phragmites

85 X OBL

3.

S 20 o~ o s

= O

Tree Stratum (PIoE size: . ) % Cover Species? _Status Number of Dominant Species
1. Platanus occidentalis 55 X FACW | That Are OBL, FACW, or FAC: © (A
2. Betula nigra 25 X FACW )
Salix ni 15 OBL Total Number of Dominant
3. =alix nigra Species Across All Strata: 7 (B)
4, Liquidambar styraciflua 15 FAC i
: Percent of Dominant Species
5. Populus deltoides 5 FAC _ | That Are OBL, FACW, or FAC: 85 (A/B)
6.
115 = Total Cover Prevalence Index worksheet:
Total % Cover of: Multiply by:
50% of total cover: 97.5 20% of total cover: 23 -
. (Plot si OBL species X1=
Sapling Stratum (Plot size: ) .
- . . FACW species Xx2=
1. Celtis occidentalis 16 X FACU FAC p, 3
— : species x3=
2. Liguidambar styracifilua 15 X FAC . ;
- - FACU species x4 =
3. Fraxinus pennsylvanica 5 FACW UPL ] 5
- - es =
4. Platanus occidentalis 10 X FACW spect X
Column Totals: (A) (B)
5,
6. Prevalence Index = B/A =
45 = Total Cover Hydrophytic Vegetation Indicators:
50% of total cover: 22.5  20% of total cover: 9 11 - Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: ) 2 - Dominance Test is >50%
1. Cephalanthus occidentalis 45 X OBL D 3 - Prevalence Index is $3.0'
2. El 4 - Morphological Adaptations’ (Provide supporting
3 data in Remarks or on a separate sheet)
4 |;| Problematic Hydrophytic Vegetation' (Explain)
5. 1 . " .
Indicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
45 =Total Cover Definitions of Five Vegetation Strata:
9 . 22.5 9 -
. 50% of total cover: 20% of total cover: Tree — Woody plants, excluding woody vines,
Herb Stratum (Plotsize: ) approximately 20 ft (6 m) or more in height and 3 in.

(7.6 cm) or larger in diameter at breast height (DBH).

Sapling - Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub - Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m) in height.

Herb - All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft (1 m) in height.

Woody vine — All woody vines, regardless of height.

Woody Vine Stratum (Plot size:
1.

50% of total cover: 50

100 = Total Cover
20% of total cover: 20

o oswN

50% of total cover:

= Total Cover

20% of total cover:

Hydrophytic
Vegetation
Present?

Yes rl_l No I_l

Remarks: (include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: W39

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

Depth Matrix Redox Features

(inches) Color (moist)y _ % Color (moist) % Type' Loc’ Texture Remarks

0-1 2.5Y 31 100 Organic

1-12 7.5YR 6/8 20 2.5YR 6/1 80 Clay

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. ?ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: Indicators for Problematic Hydric Soils*:
Q Histosol (A1) D Dark Surface (S7) Q 2 cm Muck (A10) (MLRA 147)
[ Histic Epipedon (A2) [ polyvalue Below Surface (S8) (MLRA 147, 148) [] Coast Prairie Redox (A16)

] Black Histic (A3) ] Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)

Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) Q Piedmont Floodplain Soils (F19)

[ stratified Layers (A5) [ pepleted Matrix (F3) (MLRA 136, 147)

2 cm Muck (A10) (LRR N) ] Redox Dark Surface (F6) Q Very Shallow Dark Surface (TF12)
|| Depleted Below Dark Surface (A11) D Depleted Dark Surface (F7) EI Other (Explain in Remarks)

[ Thick Dark Surface (A12) ] Redox Depressions (F8)

D Sandy Mucky Mineral (S1) (LRR N, | Iron-Manganese Masses (F12) (LRR N,

MLRA 147, 148) MLRA 136)
Q Sandy Gleyed Matrix (S4) D Umbric Surface (F13) (MLRA 136, 122) *|ndicators of hydrophytic vegetation and
I:I Sandy Redox (S5) D Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
[:] Stripped Matrix (S6) [] Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes No |:|

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Paradise Fossil

City/County: Muhlenberg County

Sampling Date: 10/26/2017

Applicant/Owner: TVA

State: KY Sampling Point: w40

Investigator(s): HO, WD

Landform (hillslope, terrace, etc.):
Subregion (LRR or MLRA):

Lat: 37.243

Section, Township, Range:
Local relief (concave, convex, none):

Slope (%): 2-4
Datum: NAD85

Long; '86972

Soil Map Unit Name: Wellston silt ioam/Pits NWI classification: ONe
Are climatic / hydrologic conditions on the site typical for this time of year? Yes l v I No | I (If no, explain in Remarks.)

Soil | l or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes No E

Soil or Hydrology D naturally problematic? [N  (If needed, explain any answers in Remarks.)

Are Vegetation

Are Vegetation

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

Hydrophytic Vegetation Present? Yes é No,

Hydric Soil Present? Yes _\/__ No, \I;i::ﬁlsaa\ln\';gtlleai:;ea Yes I:I No I:
Wetland Hydrology Present? Yesl v l No |

Remarks:

PFO wetland.

Parallels Riverside road on northwest side.

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators {(minimum _of one is required; check all that apply)

ondary Indicators (minimum of two required
D Surface Soil Cracks (B6)

Surface Water (A1) |:___] True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
EI High Water Table (A2) |:] Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)
Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) I:] Moss Trim Lines (B16)

D Dry-Season Water Table (C2)

Crayfish Burrows (C8)

D Saturation Visible on Aerial Imagery (C9)
Stunted or Stressed Plants (D1)

D Geomorphic Position (D2)

[ shallow Aquitard (D3)

E] Microtopographic Relief (D4)

[C] FAC-Neutral Test (D5)

|:| Presence of Reduced Iron (C4)

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

|:| Other (Explain in Remarks)

|:| Water Marks (B1)

Sediment Depasits (B2)

D Drift Deposits (B3)

El Algal Mat or Crust (B4)

Jron Deposits (B5)

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

J:lAquatic Fauna (B13)

Field Observations:

Yes NOD Depth (inches): 1

YesD No Depth (inches):
Saturation Present? Yes NOE Depth (inches): 0 Wetland Hydrology Present? Yes | / | No | l
(includes capillary fringe)

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

Surface Water Present?
Water Table Present?

Remarks:
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VEGETATION (Five Strata) — Use scientific names of plants.

Sampling Point: W40

Absolute Dominant Indicator

Tree Stratum (Plot size: ) % Cover Species? _Status
1. Liquidambar styraciflua 75 X FAC

2. Acer saccharinum 15 FAC

3. Quercus rubra 10 FACU
4. Platanus occidentalis 35 X FACW

Dominance Test worksheet:

Number of Dominant Species

That Are OBL, FACW, or FAC: 8 A)
Total Number of Dominant

Species Across All Strata: 7 (B)

Percent of Dominant Species

50% of total cover: 2

20% of total cover: 8

5. That Are OBL, FACW, or FAC: 86 (A/B)
6.
135 - Total Cover Prevalence Index worksheet:
Total % Cover of: Multiply by:
50% of total cover: 67.5 20% of total cover: 27 .
Sapling - OBL species x1=
apling Stratum (Plot size: ) .
e . FACW species X2=
1. Liquidambar styraciflua 45 X FAC EAC p. ce 3
2. Morus rubra FACU FACJpec'e,s X . B
- - species x4 =
3. Fraxis pennsylvanica 10 FACW UPL : .c'e 5
4. Celtis occidentalis 5 FACU S o=
5 Column Totals: (A) (B)
6. Prevalence Index = B/A =
65 = Total Cover Hydrophytic Vegetation Indicators:
50% of total cover: 32.5 __ 20% of total cover: 13 [ 1 - Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: ) 2 - Dominance Test is >50%
1. Lindera 35 x Fac | [ 3- Prevalence Index s <3.0’
2. Rosa muiltiflora 15 FACU D 4 - Morphological Adaptations’ (Provide supporting
3 data in Remarks or on a separate sheet)
4’ Q Problematic Hydrophytic Vegetation® (Explain)
5. T . .
Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
= Total Cover Definitions of Five Vegetation Strata:
50% of total cover: 50 20% of total cover: 10 . .
. Tree — Woody plants, excluding woody vines,
Herb Stratum (Plotsize: ) approximately 20 ft (6 m) or more in height and 3 in.
1. Onoclea sensibilis 5 FACW | (7.6 cm) or larger in diameter at breast height (DBH).
2. Macrothelypteris tOI"rESIana 20 2 FAC Sapling - Woody plants, excluding woody vines,
3. Laportea canadensis 5 FAC | approximately 20 ft (6 m) or more in height and less
4 than 3 in. (7.6 cm) DBH.
5. Shrub - Woody plants, excluding woody vines,
6. approximately 3 to 20 ft (1 to 6 m) in height.
7. Herb - All herbaceous (non-woody) plants, including
8. herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
9. ft (1 m) in height.
10.
11 Woody vine - All woody vines, regardless of height.
30 = Total Cover
50% of total cover: 15 20% of total cover: 6
Woody Vine Stratum (Plot size: )
1. Lonicera japonica 2 X FACU
2. Vitis spp. 2 X FAC
3.
4.
5. .
4 Total Cover ‘I-Ilydroptl_'lytlc
= egetation I_I l_l
Present? Yes / No

Remarks: (Include photo numbers here or on a separate sheet.)
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SOIL

Sampling Point; W40

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
0-2 10YR 5/2 100 Silt loam

2-12 2.5Y 71 60 10YR 5/8 40 Clay

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

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

Hydric Soil Indicators:

Q Histosol (A1)

[ Histic Epipedon (A2)

[ Black Histic (A3)

[ Hydrogen Sulfide (A4)

[ stratified Layers (AS5)

2 cm Muck (A10) (LRR N)

Depleted Below Dark Surface (A11)

[ Thick Dark Surface {A12)

D Sandy Mucky Mineral (S1) (LRR N,
MLRA 147, 148)

[ sandy Gleyed Matrix (S4)

[J sandy Redox (S5)

[] Stripped Matrix (S6)

D Dark Surface (57)

D Polyvalue Below Surface (S8) (MLRA 147, 148)

D Thin Dark Surface (S9) (MLRA 147, 148)

|:| Loamy Gleyed Matrix (F2)

Depleted Matrix (F3)

D Redox Dark Surface (F6)

[[] Depleted Dark Surface (F7)

I Redox Depressions (F8)

O Iron-Manganese Masses (F12) (LRR N,
MLRA 136)

D Umbric Surface (F13) (MLRA 136, 122)

D Piedmont Floodplain Soils (F19) (MLRA 148)

1 Red Parent Material (F21) (MLRA 127, 147)

Indicators for Problematic Hydric Soils®:

3 2 cm Muck (A10) (MLRA 147)
[ coast Prairie Redox (A16)
(MLRA 147, 148)
[ Piedmont Floodplain Soils (F19)
(MLRA 136, 147)
[ very Shallow Dark Surface (TF12)
[ other (Explain in Remarks)

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

Restrictive Layer (if observed):

Type:
Depth (inches):

Hydric Soil Present? Yes No I:I

Remarks:

US Army Corps of Engineers
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Paradise Fossil City/County: Muhlenberg County Sampling Date: _10/26/2017
Applicant/Owner: TVA State: KY Sampling Point: w41
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): Depression Local relief (concave, convex, none): Slope (%): 2-3
Subregion (LRR or MLRA): Lat: 37.241 Long: -86.977 Datum: NAD85
Soil Map Unit Name: Belknap silt loam NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | Y I Nol I (If no, explain in Remarks.)

Are Vegetation Soil L_I or Hydrology v - Significantly disturbed? Are "Normal Circumstances” present? Yes No :
Are Vegetation Soil or Hydrology naturally problematic? N  (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 L Nol |

szricpsglI Presgent? Yes T No [ ] ﬁi::;iawg:;%‘lj\;ea Yes Nog
Wetland Hydrology Present? Yes| ¥ No

Remarks:

PFO wetland

STR10 flows into W41.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
Surface Water (A1) I:] True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
High Water Table (A2) [ Hydrogen Suifide Odor (C1) Drainage Patterns (B10)
Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) D Presence of Reduced fron (C4) |:| Dry-Season Water Table (C2)
Sediment Deposits (B2) D Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) D Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) |:| Other (Explain in Remarks) Stunted or Stressed Plants (D1)
Iron Deposits (B5) |:| Geomorphic Position (D2)
D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
Water-Stained Leaves (B9) I:] Microtopographic Relief (D4)
[[JAquatic Fauna (B13) [C] FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No E Depth (inches): 1-2
Water Table Present? Yes No D Depth (inches): 10
Saturation Present? Yes NOD Depth (inches): 8 Wetland Hydrology Present? Yes |7I No ,_l

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

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



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

Sampling Point; W41

Absolute Dominant Indicator

Dominance Test worksheet:

50% of total cover: 10

20% of total cover: 4

Tree Stratum (Plot. size: . ) % Cover _Species? _Status Number of Dominant Species
1. Platanus occidentalis 15 FACW | That Are OBL, FACW, or FAC: 6 A
2. Betula nigra 15 FACW Total Number of Dominant
o - otal Number of Dominan
3, Liguidambar styraciflua 45 X FAC Species Across All Strata: 7 ®)
4. Acer saccharinum 25 X FACW
e Percent of Dominant Species
5. Salix nigra 2 OBL__ | That Are OBL, FACW, or FAC: 85 (A/B)
6.
102 - Total Cover Prevalence Index worksheet:
Total % Cover of: Multiply by:
50% of total cover: 51 20% of total cover: 20.4 .
ina S - OBL species X1=
Sapling Stratum_ (Plot size: ) .
- . . FACW species X2=
1.Celtis occidentalis 5 FACU | iy \
- species x3=
» Betula nigra 12 X FACW FACUP _ .
- - species x4=
3_Platanus occidentalis 10 FACW | i )
Py - species =
4, Liquidambar styraciflua 25 X FAC P X
Column Totals: (A) (B)
5.
6. Prevalence Index = B/A =
52 = Total Cover Hydrophytic Vegetation Indicators:
50% of total cover: 26 20% of total cover: 10.4 11 - Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: ) [] 2 - Dominance Testis >50%
1. D 3 - Prevalence Index is $3.0°
2. D 4 - Morphological Adaptations' (Provide supporting
] data in Remarks or on a separate sheet)
4' Q Problematic Hydrophytic Vegetation® (Explain)
5. 1 A . o
Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
= Total Cover Definitions of Five Vegetation Strata:
0, . 0 .
. 50% of total cover: 20% of total cover: Tree - Woody plants, excluding woody vines,
Herb Stratum (Plotsize: ) approximately 20 ft (6 m) or more in height and 3 in.
1. Microstegium vimineum 55 X FAC (7.6 cm) or larger in diameter at breast height (DBH).
2. Sapling - Woody plants, excluding woody vines,
3. approximately 20 ft (6 m) or more in height and less
4 than 3 in. (7.6 cm) DBH.
5. Shrub - Woody plants, excluding woody vines,
6 approximately 3 to 20 ft (1 to 6 m) in height.
7. Herb - All herbaceous (non-woody) plants, including
8 herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
9. ft (1 m) in height.
10.
1 Woody vine - All woody vines, regardless of height.
55 = Total Cover
50% of total cover: 27.5 20% of total cover:
Woody Vine Stratum (Plot size: )
1. Lonicera japonica 10 X FACU
2. Toxicodendron radicans 10 X FAC
3.
4,
5. .
20 — Hydrophytic
£V =Total Cover Vegetation |—| I'—l
Present? Yes / No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point; W41

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
0-3 10YR 4/3 100
3-12 2.5Y 5/3 90 7.5YR 5/8 10 Clay
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. ?Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
] Histosol (a1 [J Dark Surface (57) 3 2 cm Muck (A10) (MLRA 147)
I:I Histic Epipedon (A2) D Polyvalue Below Surface (S8) (MLRA 147, 148) D Coast Prairie Redox (A16)
[ Black Histic (A3) D Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
[] Hydrogen Sulfide (A4) [ Loamy Gleyed Matrix (F2) Q Piedmont Floodplain Soils (F19)
[ Stratified Layers (AS) Depleted Matrix (F3) (MLRA 136, 147)
2 cm Muck (A10) (LRR N) D Redox Dark Surface (F6) D Very Shallow Dark Surface (TF12)
Depleted Below Dark Surface (A11) ]:I Depleted Dark Surface (F7) [ other (Explain in Remarks)
[ Thick Dark Surface (A12) D Redox Depressions (F8)
D Sandy Mucky Mineral (S1) (LRR N, E] Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

O Sandy Gleyed Matrix (S4) [J umbric Surface (F13) (MLRA 136, 122) *indicators of hydrophytic vegetation and
|| Sandy Redox (S5) D Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
[ stripped Matrix (S6) [ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No D
Remarks:
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Paradise Fossil City/County: Muhlenberg County Sampling Date: 10/26/2017
Applicant/Owner: TVA State: KY Sampling Point: w42
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): Depression Local relief (concave, convex, none): Slope (%):
Subregion (LRR or MLRA): Lat: 37.231 Long: -86.981 Datum: NAD8S
Soil Map Unit Name: Belknap silt loam/Bonnie silt loam NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | Y | Nol I (If no, explain in Remarks.)
Are Vegetation Soil L_l, or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes No :

Are Vegetation Soil or Hydrology naturally problematic? N  (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 L No L} Is the Sampled Area

Hydric Soil Present? Yes | v | No| [ within a Wetland? Yes No g
Wetland Hydrology Present? Yes I v I No

Remarks:

PFO wetland
Includes STR11, STR12, STR13, STR14, and STR15.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required)
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
Surface Water (A1) [ True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
| High Water Table (A2) | Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)
Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) |:| Presence of Reduced Iron (C4) D Dry-Season Water Table (C2)
Sediment Deposits (B2) |:| Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) D Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) EI Other (Explain in Remarks) Stunted or Stressed Plants (D1)
[Jron Deposits (B5) | Geomorphic Position (D2)
D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
Water-Stained Leaves (B9) D Microtopographic Relief (D4)
[ JAquatic Fauna (B13) [C] FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No D Depth (inches): 1-12
Water Table Present? Yes No D Depth (inches): 8
Saturation Present? Yes NOE Depth (inches): 0 Wetland Hydrology Present? Yes ,7| No l_l

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

Remarks:
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VEGETATION (Five Strata) — Use scientific names of plants.

Sampling Point;: W42

Absolute Dominant Indicator

Dominance Test worksheet:

50% of total cover: 6

20% of total cover: 1.4

Treg Str.atum (Plot size: . ) % Cover _Species? _Status Number of Dominant Species
1. Liquidambar styraciflua 55 X FAC | That Are OBL, FACW, or FAC: 5 (A)
2. Betula nigra 10 FACW S S,
: otal Number of Dominan
3. Acer saccharinum 45 X FACW | species Across All Strata: 6 (B)
4. Salix nigra 5 OBL ‘ s
- : Percent of Dominant Species
5. Platanus occidentalis 10 FACW That Are OBL, FACW, or FAC: 83 (A/B)
6.
125 = Total Cover Prevalence Index worksheet:
Total % Cover of: Multiply by:
50% of total cover: 62.5 20% of total cover: 29 . 1 1
- @ OBL species x1=
apling Stratum (Plot size: ) e 4 8
i . FACW species X2=
1. Liquidambar styraciflua 35 X FAC EAC p. 3 2.9
species x3=
2.Quercus alba 10 FACU FACUP . ' a
- species x4 =
3. Acer saccharinum 15 X FACW P i 0 0
UPL species X5=
N Column Totals: 9 ® 22 ®)
5"
6. Prevalence Index = B/A = 2.444
62 = Total Cover Hydrophytic Vegetation Indicators:
50% of total cover: 31 20% of total cover: 12.4 ] 1 - Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: ) 2 - Dominance Test is >50%
1. 3 - Prevalence Index is $3.0'
2. El 4 - Morphological Adaptations' (Provide supporting
3 data in Remarks or on a separate sheet)
4' _E_I Problematic Hydrophytic Vegetation' (Explain)
5. 1 " " .
Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
= Total Cover Definitions of Five Vegetation Strata:
0 . 0, .
. 50% of total cover: 20% of total cover: Tree — Woody plants, excluding woody vines,
Herb Stratum (Plotsize: ) approximately 20 ft (6 m) or more in height and 3 in.
1. Chasmanthium latifolium 10 X FACU | (7.6 cm) or larger in diameter at breast height (DBH).
2. Sapling - Woody plants, excluding woody vines,
3. approximately 20 ft (6 m) or more in height and less
4 than 3 in. (7.6 cm) DBH.
5. Shrub - Woody plants, excluding woody vines,
6 approximately 3 to 20 ft (1 to 6 m) in height.
7. Herb - All herbaceous (non-woody) plants, including
8. herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
9. ft (1 m) in height.
10.
1 Woody vine — All woody vines, regardless of height.
10 = Total Cover
50% of total cover: 5 20% of total cover:
Woody Vine Stratum {Plot size: )
1. Smilax rotundifolia 10 X FAC
2. Toxicodendron radicans 2 FAC
3.
4.
5. .
12 Total Cover ‘I-Ilydr(t)pt!lytlc
R egetation I———l I'—l
Present? Yes / No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: W42

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 (maist) % Type' _Loc’ Texture Remarks
0-12 25Y 7M1 90 7.5YR 5/8 10 Clay
‘Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
L_1 Histosol (A1) D Dark Surface (S7) Q 2 cm Muck (A10) (MLRA 147)
[] Histic Epipedon (A2) [ Polyvalue Below Surface (S8) (MLRA 147, 148) [] Coast Prairie Redox (A16)
] Black Histic (A3) D Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
[1 Hydrogen Sulfide (A4) [J Loamy Gleyed Matrix (F2) Q Piedmont Floodplain Soils (F19)
] Stratified Layers (A5) Depleted Matrix (F3) (MLRA 136, 147)
2 cm Muck (A10) (LRR N) D Redox Dark Surface (F6) _D Very Shallow Dark Surface (TF12)
[1 Depleted Below Dark Surface (A11) | Depleted Dark Surface (F7) [ other (Explain in Remarks)
] Thick Dark Surface (A12) 7 Redox Depressions (F8)
[ sandy Mucky Mineral (S1) (LRR N, [ Iron-Manganese Masses {F12) (LRR N,
MLRA 147, 148) MLRA 136)

E Sandy Gleyed Matrix (S4) [ umbric Surface (F13) (MLRA 136, 122) *indicators of hydrophytic vegetation and
[J sandy Redox (S5) D Piedmont Floodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
[ stripped Matrix (S6) 1 Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No D
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont — Version 2.0



WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

Project/Site: Paradise Fossil Plant City/County: Muhlenberg County Sampling Date: 10/26/2017
Applicant/Owner: TVA state: KY Sampling Point: w43
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): Depression Local relief (concave, convex, none): Slope (%): 4-6
Subregion (LRR or MLRA): Lat: 37.226 Long: -86.993 Datum: NAD8S
Soil Map Unit Name: Belknap silt loam NWI classification: None

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | v | No l | (If no, explain in Remarks.)

Are Vegetation Soil , or Hydrology significantly disturbed? Are "Normal Circumstances” present? Yes No :I
Are Vegetation Soil or Hydrology naturally problematic? N  (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 v Nol
szric Soil Present? Yes | L | No__[ :;i::':iensaa\;vngtlaig‘;ea Yes No I:]
Wetland Hydrology Present? Yes I v | No _L
Remarks:
Includes STR16
HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
Surface Water (A1) D True Aquatic Plants (B14) Sparsely Vegetated Concave Surface (B8)
High Water Table (A2) E] Hydrogen Sulfide Odor (C1) Drainage Patterns (B10)
Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) Moss Trim Lines (B16)
Water Marks (B1) Presence of Reduced tron (C4) D Dry-Season Water Table (C2)
Sediment Deposits (B2) |:| Recent Iron Reduction in Tilled Soils (C6) Crayfish Burrows (C8)
Drift Deposits (B3) Thin Muck Surface (C7) D Saturation Visible on Aerial Imagery (C9)
Algal Mat or Crust (B4) |:| Other (Explain in Remarks) D Stunted or Stressed Plants (D1)
Iron Deposits (B5) Geomorphic Position (D2)
Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
Water-Stained Leaves (B9) [:I Microtopographic Relief (D4)
[JAquatic Fauna (813) [] FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No D Depth (inches): 1-6
Water Table Present? Yes No D Depth (inches): 1
Saturation Present? Yes NOD Depth (inches): 1 Wetland Hydrology Present? Yes |7| No |——|

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

Remarks:
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VEGETATION (Five Strata) — Use scientific names of plants.

Sampling Point; W43

Absolute Dominant indicator

Dominance Test worksheet:

50% of tatal cover: 2.9 20% of total cover:

Tree Stralum. (Plot size: ) % Cover _Species? _Status Number of Dominant Species
1. Betula nigra 45 X FACW | That Are OBL, FACW, or FAC: 8 )
2 Platanus occidentalis 35 X FACW TR Y W
otal Number of Dominan
3. Acer rubrum 25 X FACW Species Across All Strata: 8 (B)
4,
Percent of Dominant Species
5. That Are OBL, FACW, or FAC: 100 (A/B)
6.
105 < Total Cover Prevalence Index worksheet:
Total % Cover of: Multiply by:
50% of total cover: 92.5 20% of total cover: 21 . 0 0
ling Stratum (Plot size OBL specles =
=apling otratum ) .
=anin i s FACW species 7 x2=14
1. Fraxis pennsylvanica 10 X FACW FAC ) 2 2.6
§ - species =
2. Platanus occidentalis 10 X FACW FACUp <0 X 4-0
species =
3. Acer rubrum 5 X FACW P i X 0
UPL species 0 X5=
:' Column Totals: 8 (A 20 (B)
6. Prevalence Index = B/A = 2.9
25 = Total Cover Hydrophytic Vegetation Indicators:
50% of total cover; 12.5  20% of total cover: 9 11 - Rapid Test for Hydrophytic Vegetation
Shrub Stratum (Plot size: ) 2 - Dominance Test is >50%
1. 3 - Prevalence Index is $3.0'
2. I:] 4 - Morphological Adaptations' (Provide supporting
3 data in Remarks or on a separate sheet)
4' l;l Problematic Hydrophytic Vegetation' (Explain)
5. 1 " . "
Indicators of hydric soil and wetland hydrology must
5. be present, unless disturbed or problematic.
= Total Cover Definitions of Five Vegetation Strata:
% of | : 20 :
. SO%of totdlcover %.af total cover, Tree - Woody plants, excluding woody vines,
Herb Stratum (Plotsize: ) approximately 20 ft (6 m) or more in height and 3 in.
1. Onoclea sensibilis 25 X FACW | (7.6 cm) or larger in diameter at breast height (DBH).
2. Mlcrostgglum LUl 20 FAC Sapling - Woody plants, excluding woody vines,
3. approximately 20 ft (6 m) or more in height and less
4 than 3 in. (7.6 cm) DBH.
5. Shrub - Woody plants, excluding woody vines,
6. approximately 3 to 20 ft (1 to 6 m) in height.
7. Herb - All herbaceous (non-woody) plants, including
8. herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
9. ft (1 m) in height.
10.
11 Woody vine — All woody vines, regardless of height.
45 = Total Cover
50% of total cover: 22.5 20% of total cover: 9
Woody Vine Stratum (Plot size: )
1. Toxicodendron radicans 5 X FAC
2.
3,
4,
5 .
5 Total Cover ‘l-llydropl_1yt|c
M = egetation I_l '—I
Present? Yes / No

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers
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SOIL Sampling Point: W43

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
0-12 2.5Y7/2 95 7.5YR 6/8 5 Clay
'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. %L ocation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
1 wistosol (A1) [J Dark Surface (S7) 1 2 cm Muck (A10) (MLRA 147)
[ Histic Epipedon (A2) [ polyvalue Below Surface (S8) (MLRA 147, 148) [] Coast Prairie Redox (A16)
[ Black Histic (A3) D Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
[ Hydrogen Sulfide (A4) [[] Loamy Gleyed Matrix (F2) D_ Piedmont Floodplain Soils (F19)
[ stratified Layers (A5) Depleted Matrix (F3) (MLRA 136, 147)
2 cm Muck (A10) (LRR N) D Redox Dark Surface (F6) D Very Shallow Dark Surface (TF12)
Depleted Below Dark Surface (A11) fl| Depleted Dark Surface (F7) [ other (Explain in Remarks)
] Thick Dark Surface (A12) _I:I Redox Depressions (F8)
|| Sandy Mucky Mineral (S1) (LRR N, [ Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

Q Sandy Gleyed Matrix (S4) [ umbric Surface (F13) (MLRA 136, 122) *indicators of hydrophytic vegetation and
[J sandy Redox (S5) D Piedmont Floodplain Soils (F19) (MVLRA 148) wetland hydrology must be present,
[ stripped Matrix (S6) [ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No I:I
Remarks:
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WETLAND DETERMINATION DATA FORM - Eastern Mountains and Piedmont Region

ProjectSite: Paradise Fossil City/County: Muhlenberg County Sampling Date: 10/24/2017
Applicant/Owner: TVA State: KY Sampling Point: w44
Investigator(s): HO, WD Section, Township, Range:

Landform (hillslope, terrace, etc.): Hillslope Local relief (concave, convex, none): Slope (%): 4-6
Subregion (LRR or MLRA): Lat: 37.267 Long: ~86.981 patum: NAD8S
Soil Map Unit Name: Udorthents NWI classification: N/A

Are climatic / hydrologic conditions on the site typical for this time of year? Yes | v l No L__l (if no, explain in Remarks.)
Are Vegetation v _| soil J v | or Hydrology significantly disturbed? Y  Are “Normal Circumstances"” present? Yes No D
Are Vegetation Sail or Hydrology naturally problematic? N  (If needed, explain any answers in Remarks.)

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

Hydrophytic Vegetation Present? ves LY | nol |

szricpsz:l Presgent? Yes I No::[ Si:ﬂ&saa\lrcgtlleai:;ea Yes Nog
Wetland Hydrology Present? ves| v | No[ |

Remarks:

PSS wetland.

Wetland butts up to gravel haul road to the east; cleared and mowed on all sides of wetland.

HYDROLOGY
Wetland Hydrology Indicators: Secondary Indicators (minimum of two required
Primary Indicators (minimum of one is required; check all that apply) D Surface Soil Cracks (B6)
Surface Water (A1) D True Aquatic Plants (B14) D Sparsely Vegetated Concave Surface (B8)
J High Water Table (A2) D Hydrogen Sulfide Odor (C1) [ Drainage Patterns (B10)
Saturation (A3) Oxidized Rhizospheres on Living Roots (C3) ]:I Moss Trim Lines (B16)
D Water Marks (B1) D Presence of Reduced Iron (C4) D Dry-Season Water Table (C2)
Sediment Deposits (B2) |:| Recent Iron Reduction in Tilled Soils (C6) D Crayfish Burrows (C8)
D Drift Deposits (B3) |:| Thin Muck Surface (C7) D Saturation Visible on Aerial Imagery (C9)
D Algal Mat or Crust (B4) D Other (Explain in Remarks) D Stunted or Stressed Plants (D1)
D Iron Deposits (B5) D Geomorphic Position (D2)
D Inundation Visible on Aerial Imagery (B7) D Shallow Aquitard (D3)
D Water-Stained Leaves (B9) [ Microtopographic Relief (D4)
[ JAquatic Fauna (813) ] FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No l: Depth (inches): 1-3"
Water Table Present? Yes D No Depth (inches):
Saturation Present? Yes No E Depth (inches): 6" Wetland Hydrology Present? Yes |7| No ,_I

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

Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0



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

Sampling Point: W44

Absolute Dominant Indicator

Tree Stratum (Plot size: ) % Cover Species? _Status

O

Dominance Test worksheet:

Number of Dominant Species
That Are OBL, FACW, or FAC: 2 (A

Total Number of Dominant
Species Across All Strata: 3 (B)

Percent of Dominant Species

That Are OBL, FACW, or FAC: 66 (A/B)

= Total Cover

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

Sapling Stratum (Plot size: )

O I e A

= Total Cover

50% of total cover: 20% of total cover:
Shrub Stratum (Plot size: )

1. Phragmites 95 X

FACW

Prevalence Index worksheet:
Total % Cover of:
OBL species
FACW species
FAC species
FACU species
UPL species
Column Totals:

Multiply by:
x1=0

x2=2

x3=3

x4=4

x5=0
@ 9 (B)

wlo|jala|a|o

Prevalence Index = B/A = 3

2.

O

95 = Total Cover

50% of total cover: ﬂ__

Herb Stratum (Plot size: )
1. Rumex crispus 2 X

20% of total cover:

FAC

Hydrophytic Vegetation Indicators:

I:I 1 - Rapid Test for Hydrophytic Vegetation
2 - Dominance Test is >50%

3 - Prevalence Index is £3.0°

|:| 4 - Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

Q Problematic Hydrophytic Vegetation® (Explain)

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

2.

= O OO GO R O S

- O

2 = Total Cover

50% of total cover: 1 20% of total cover:

Woody Vine Stratum (Plot size: )

1. Lonicera japonica 2 X FACU

Definitions of Five Vegetation Strata:

Tree — Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and 3 in.
(7.6 cm) or larger in diameter at breast height (DBH).

Sapling - Woody plants, excluding woody vines,
approximately 20 ft (6 m) or more in height and less
than 3 in. (7.6 cm) DBH.

Shrub - Woody plants, excluding woody vines,
approximately 3 to 20 ft (1 to 6 m) in height.

Herb - All herbaceous (non-woody) plants, including
herbaceous vines, regardless of size, and woody
plants, except woody vines, less than approximately 3
ft (1 m} in height.

Woody vine - All woody vines, regardless of height.

2.

e (S

2 = Total Cover

50% of total cover: 1 20% of total cover:

Hydrophytic
Vegetation
Present?

Yes |7| Nol_l

Remarks: (Include photo numbers here or on a separate sheet.)

US Army Corps of Engineers

Eastern Mountains and Piedmont - Version 2.0




SOIL Sampling Point: W44

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 (moisty % Type' _loc’ Texture Remarks
0-12 7.5YR4/3 60 7.5YR 5/8 40 Silty clay
"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2| gcation: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils™:
L1 Histosol (A1) Dark Surface (S7) Q 2 ¢cm Muck (A10) (MLRA 147)
[ Histic Epipedon (A2) [J Polyvalue Below Surface (S8) (MLRA 147, 148) [[] Coast Prairie Redox (A16)
[ Black Histic (A3) E:l Thin Dark Surface (S9) (MLRA 147, 148) (MLRA 147, 148)
[] Hydrogen Sulfide (A4) [[] Loamy Gleyed Matrix (F2) Q Piedmont Floodplain Soils (F19)
Stratified Layers (AS5) ] Depleted Matrix (F3) (MLRA 136, 147)
[ 2 cm Muck (A10) (LRR N) D Redox Dark Surface (F6) D Very Shallow Dark Surface (TF12)
O Depleted Below Dark Surface (A11) ]:l Depleted Dark Surface (F7) [] other (Explain in Remarks)
[ Thick Dark Surface (A12) [ Redox Depressions (F8)
D Sandy Mucky Mineral (S1) (LRR N, [ Iron-Manganese Masses (F12) (LRR N,
MLRA 147, 148) MLRA 136)

[ Sandy Gleyed Matrix (S4) [ umbric Surface (F13) (MLRA 136, 122) %Indicators of hydrophytic vegetation and
[] sandy Redox (S5) ] piedmont F loodplain Soils (F19) (MLRA 148) wetland hydrology must be present,
[ Stripped Matrix (S6) [ Red Parent Material (F21) (MLRA 127, 147) unless disturbed or problematic.
Restrictive Layer (if observed):

Type:

Depth (inches): Hydric Soil Present? Yes No I:'
Remarks:

US Army Corps of Engineers Eastern Mountains and Piedmont - Version 2.0
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Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017

Site Name/Description: TVA PAF

Assessors/Affiliation: HO, WD Project ID :

Site Location: STR3

USGS quad: HUC (12 digit): Latllong: 22 5401 _86.9716
Previous Rainfall (7-days) : 1.29in

Precipitation this Season vs. Normal : very wet wet averalge d drought unknown
Source of recent & seasonal precip data : Y ﬁl

Watershed Size : 24.25 acres Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Belknap silt loam Source:

Surrounding Land Use : clear cut for winter forage/partially forested

Severe[ | Moderate Slight

Absent

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv | WwwceC
2. Defined bed and bank absent, dominated by upland vegetation / grass WWC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions =] L (® l-:l
4, Dally'ﬂow and precipitation records showing feature only flows in direct response WWC l:]
to rainfall
5. Presence of multiple populations of obligate lotic organisms with 2 2 month
aquatic phase 1 Stream|:|
6. Presence of fish (except Gambusia) Lv | Stream
7. Presence of naturally occurring ground water table connection [ | Stream [y ]
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream| ¢
9. Evidence watercourse has been used as a supply of drinking water Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination = Stream

Secondary Indicator Score (if applicable) = 29

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 17 ) Absent Weak | Moderate | Strong |
1. Continuous bed and bank 0 1 V12 3
2. Sinuous channel 0 Lvl1 2 3
3. In-channel structure: riffle-pool sequences 0 [v11 [ ]2 L_13
4. Sorting of soil textures or other substrate 0 Lv i1 (]2 3
5. Active/relic floodplain 0 Faf 12 3
6. Depositional bars or benches 0 1 V12 3
7. Braided channel []o [v]1 2 3
8. Recent alluvial deposits []o [ los 1 /]1.5
9. Natural levees 0 L 11 V]2 3
10. Headcuts 0 v |1 2 3
11. Grade controls 0 v10.5 1 L 115
12. Natural valley or drainageway 0 r 0.5 1 1 .5
13. At least second order channel on existing USGS or
NRGS map 9 [CINo=0 [V1Yes=3

B. Hydrology (Subtotal=5 ) Absent Weak Moderate | Strong |
14. Subsurface flow/discharge into channel [0 [v11 2 L 13
15. Water in channel and >48 hours since sig. rain 0 [v]1 2 []3
16. Leaf litter in channel (January — September) 1.5 11 [:IO.S []0
17. Sediment on plants or on debris 0 0.5 [ —11.5
18. Organic debris lines or piles (wrack lines) 0 0.5 [ 11 v 11.5
19. Hydric soils in stream bed or sides of channel No=0 v |Yes=1.5

C. Biology (Subtotal=7 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel! ' K /]2 LN 0
21. Rooted plants in channel ’ 3 [/ 12 1 [ Jo
22. Crayfish in stream (exclude in floodplain) 0 v 10.5 1 |:|1 5
23. Bivalves/mussels /10 [ 2 [ I3
24. Amphibians 0 [/]0.5 1 1.5
25. Macrobenthos (record type & abundance) v |0 L;h 2 3
26. Filamentous algae; periphyton 0 v |1 2 3
27. Iron oxidizing bacteria/fungus 0 v 10.5 1 1.5
28 Wetland plants in channel * 0 v10.5 1 12

TFocus is on the presence of upland plants.

Total Points = 29

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

“Focus is on the presence of

-a—quatic or wetland plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017
Assessors/Affiliation: HO, WD Project ID :
Site Name/Description: TVA PAF
Site Location: STR4
USGS quad: HUC (12 digit): Latllong: 37 2428, -86.9718

Previous Rainfall (7-days) : 1.29in
Precipitation this Season vs. Normal : very wet wet average d drought unknown
7] Ifl C] |

Source of recent & seasonal precip data :
Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Belknap silt loam Source:

Surrounding Land Use : forested

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe D Moderate Slight Absent

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv | WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WWC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions 1 BS D
4. Dally.ﬂow and precipitation records showing feature only flows in direct response WWC D
to rainfall
5. Presence of multiple populations of obligate lotic organisms with 2 2 month
aquatic phase 1 Stream[]
6. Presence of fish (except Gambusia) Ly Stream
7. Presence of naturally occurring ground water table connection Stream [/ ]
8. Flowing water in channel and 7 days since last precipitation in local watershed 1] Stream|[y
9. Evidence watercourse has been used as a supply of drinking water LY Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination = Stream

Secondary Indicator Score (if applicable) = 25

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 13 ) Absent Weak | Moderate | Strong |
1. Continuous bed and bank 0 v 11 2 3
2. Sinuous channel 0 v |1 2 3
3. In-channel structure: riffle-pool sequences 0 [/11 ]2 :3
4. Sorting of soil textures or other substrate 0 Lv]1 [ ]2 [13
5. Active/relic floodplain 0 1 ]2 13
6. Depositional bars or benches 0 |1 V]2 13
7. Braided channel []o [v11 2 13
8. Recent alluvial deposits [ ]0 0.5 1 v 11.5
9. Natural levees 0 1 v]2 3
10. Headcuts 0 v |1 2 3
11. Grade controls 0 v]0.5 1 [ 115
12. Natural valley or drainageway 0 0.5 1 /115
13. At least second order channe! on existing USGS or _

NRGS map 9 No=0 [IYes=3

B. Hydrology (Subtotal=5 ) Absent Weak | Moderate | Strong |
14. Subsurface flow/discharge into channel 0 v/ 11 2 HE
15. Water in channel and >48 hours since sig. rain 10 v 1 2 [13
16. Leaf litter in channel (January — September) 1.5 [v11 [ ]o.5 0
17. Sediment on plants or on debris V10 0.5 1 1.5
18. Organic debris lines or piles (wrack lines) 0 0.5 mE v11.5
19. Hydric soils in stream bed or sides of channel No=0 Y|Yes=1.5

C. Biology (Subtotal=7 ) Absent Weak Moderate | Strong |

20. Fibrous roots in channel ’ 13 |[v]2 LI 0

21. Rooted plants in channel '’ []3 (v ]2 1 [ o

22. Crayfish in stream (exclude in floodplain) 0 v 10.5 |_1 1.5

23. Bivalves/mussels /10 L 2 L 13

24. Amphibians 0 [/]0.5 1 1.5

25. Macrobenthos (record type & abundance) [v]o 1 3

26. Filamentous algae; periphyton 0 v |1 2 3

27. Iron oxidizing bacteria/fungus Clo v]0.5 1 1.5

28.Wetland plants in channel * o v10.5 1 12

" Focus is on the presence of upland plants.

Total Points = 25

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

Z Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Date/Time: 10/26/2017

Assessors/Affiliation: HO, WD

Site Name/Description: TVA PAF

Project ID :

Site Location: STR5

USGS quad: HUC (12 digit): Latllong: o5 He04 _86.0648
Previous Rainfall (7-days) : 1.29in

Precipitation this Season vs. Normal : very wet wet average d drought unknown
Source of recent & seasonal precip data : Y ‘ﬁ d

Watershed Size :0.519 acres Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Udorthents Source:

Surrounding Land Use : partially forested

Severe[ | Moderate| v | Slight

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
i Absent

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge v WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass v WWC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions BT e ‘:l
4. Dally_ﬂow and precipitation records showing feature only flows in direct response WWGC I:I
to rainfall
5. Presence of multiple populations of obligate lotic organisms with =2 2 month
aquatic phase 1 Stream
6. Presence of fish (except Gambusia) Lv| Stream
7. Presence of naturally occurring ground water table connection 1 Stream|[ /]
8. Flowing water in channel and 7 days since last precipitation in local watershed Fae Stream
9. Evidence watercourse has been used as a supply of drinking water Y Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

WPC Guidance For Making Hydrologic Determinations, Version 1.4

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-

Overall Hydrologic Determination = Steam

Secondary Indicator Score (if applicable) = 29.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 16 ) Absent Weak Moderate | Strong |
1. Continuous bed and bank 0 v |1 2 3
2. Sinuous channel [10 1 /12 3
3. In-channel structure: riffle-pool sequences []0 [ 11 [/]2 L3
4. Sorting of soil textures or other substrate 0 Lvi1 [ ]2 []3
5. Active/relic floodplain /10 | |1 [ ]2 13
6. Depositional bars or benches 0 1 2 HE
7. Braided channel [/]0 [ 2 13
8. Recent alluvial deposits []0 [v]o.5 1 1.5
9. Natural levees 0 E1 /]2 3
10. Headcuts 0 1 V12 3
11. Grade controls 0 [v]0.5 1 115
12. Natural valley or drainageway 0 [ Jo.5 /11 Cd15
13. '\?th Ic(;egsr:1 Z(:)cond order channel on existing USGS or [INo=0 [Z]Yes =3
B. Hydrology (Subtotal =7.5 ) Absent Weak | Moderate | Strong |
14. Subsurface flow/discharge into channel 0 1 v |2 [13
15. Water in channel and >48 hours since sig. rain |10 [ 11 2 [v]3
16. Leaf litter in channel (January — September) 1.5 11 [Jo.5 [ ]0
17. Sediment on plants or on debris 0 0.5 [v]1 — 1.5
18. Organic debris lines or piles (wrack lines) 0 v/ 10.5 [ 11 1.5
19. Hydric soils in stream bed or sides of channel v |No=0 Yes = 1.5
C. Biology (Subtotal=11 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ' V|3 2 £ 11 0
21. Rooted plants in channel ' 713 [ |2 [ [ lo
22. Crayfish in stream (exclude in floodplain) v |0 0.5 L_1 Eh 5
23. Bivalves/mussels /10 [k 2 13
24. Amphibians 0 []o.5 v 1 1.5
25. Macrobenthos (record type & abundance) []o [ 1 V]2 3
26. Filamentous algae; periphyton 0 v |1 2 3
27. Iron oxidizing bacteria/fungus v 10 0.5 1 [T15
28.Wetland plants in channel 0 0.5 v 11 [12

TFocus is on the presence of upland plants.  * Focus is on the presence of aquatic or wetlﬂi

Total Points = 29.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017
Assessors/Affiliation: HO, WD Project ID :
Site Name/Description: TVA PAF
Site Location: STR6
USGS quad: HUC (12 digit): Hatllong: 57 2578, -86.9635

Previous Rainfall (7-days) : 1.29in
Precipitation this Season vs. Normal : very wet wet average d drought unknown
i A e O i

Source of recent & seasonal precip data . Y
Watershed Size : Photos: Y or N (circle) Number :
Soil Type(s) / Geology : Nolin-Melin Complex Source:

Surrounding Land Use : partially forested

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe]:| Moderate E[D Slight Absent

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv | WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass Y WWC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions wwe [:I
4, Dally'ﬂow and precipitation records showing feature only flows in direct response WWGC D
to rainfall
5. Presence of multiple populations of obligate lotic organisms with 2 2 month
aquatic phase (. Stream
6. Presence of fish (except Gambusia) L] Stream
7. Presence of naturally occurring ground water table connection | ] Stream[ /]
8. Flowing water in channel and 7 days since last precipitation in local watershed 1 Stream|[y
9. Evidence watercourse has been used as a supply of drinking water Stream |:|

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination = Stream

Secondary Indicator Score (if applicable) = 37.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 17 ) Absent Weak Moderate Strong |
1. Continuous bed and bank 0 1 V12 3
2. Sinuous channel []o [ 11 /12 3
3. In-channel structure: riffle-pool sequences []0 [ [v]2 [ 13
4. Sorting of soil textures or other substrate 0 L 11 [v]2 [ 13
5. Activelrelic floodplain 0 1 [ ]2 [13
6. Depositional bars or benches 0 [ |1 V]2 13
7. Braided channel [/]10 []1 2 HE
8. Recent alluvial deposits [/]0 []o.5 1 1.5
9. Natural levees 0 81 V]2 3
10. Headcuts v 10 1 2 3
11. Grade controls 0 [ los 711 [15
12. Natural valley or drainageway v 10 E0.5 1 15
13. l\f\!t? Iggs:n sat;cond order channel on existing USGS or [INo=0 [Z]Yes =3

B. Hydrology (Subtotal =9 ) Absent Weak Moderate | Strong |
14. Subsurface flow/discharge into channel 0 1 v 12 E
15. Water in channel and >48 hours since sig. rain | 10 1 2 3
16. Leaf litter in channel (January — September) vi1.5 It []o.5 0
17. Sediment on plants or on debris I:_I 0 0.5 [v]1 1.5
18. Organic debris lines or piles (wrack lines) 0 0.5 v |1 1.5
19. Hydric soils in stream bed or sides of channel No=0 v |Yes=15

C. Biology (Subtotal=1 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel 1E 2 [ 0
21. Rooted plants in channel ' /]3 [ 12 [T 0
22. Crayfish in stream (exclude in floodplain) v 10 0.5 _L1 |:]1 5
23. Bivalves/mussels /10 []1 2 L13
24. Amphibians 0 []o.5 v 1 1.5
25. Macrobenthos (record type & abundance) []0 [ 1t v 3
26. Filamentous algae; periphyton [ 10 v |1 2 3
27. Iron oxidizing bacteria/fungus v 10 0.5 1 |:|1.5
28.Wetland plants in channel []o 0.5 V11 12

" Focus is on the presence of upland plants.

Total Points = 37.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

“ Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Str 6 Date/Time: 10/26/2017

Assessors/Affiliation: HO, WD

Site Name/Description: TVA PAF

Project ID :

Site Location: STR7

USGS quad: HUC (12 digit):

Previous Rainfall (7-days) : 1.29in

LatLong: 37 5576, -86.9613

Precipitation this Season vs. Normal : very wet wet average d drought unknown
Source of recent & seasonal precip data : lﬁ '7 ﬁ d

Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Lindside silt Source:

Surrounding Land Use : partially cleared for cropland/partially forested

Severe[ | Moderate Slight

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Absent

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv | wwc
2. Defined bed and bank absent, dominated by upland vegetation / grass wwcC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions == RAVVC
4. Dally.ﬂow and precipitation records showing feature only flows in direct response = WWC
to rainfall
5. Presence of multiple populations of obligate lotic organisms with = 2 month
aquatic phase ] Stream
6. Presence of fish (except Gambusia) Lv | Stream
7. Presence of naturally occurring ground water table connection | | Stream [ ¢ |
8. Flowing water in channel and 7 days since last precipitation in local watershed C 1 Stream| y
9. Evidence watercourse has been used as a supply of drinking water Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

WPC Guidance For Making Hydrologic Determinations, Version 1.4

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-

Overall Hydrologic Determination =Stream

Secondary Indicator Score (if applicable) = 22

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 11 ) Absent Weak | Moderate | Strong |
1. Continuous bed and bank 0 v 11 2 3
2. Sinuous channel 0 1 V12 3
3. In-channel structure: riffle-pool sequences 0 [V11 ]2 3
4. Sorting of soil textures or other substrate /10 L1 [ 12 13
5. Active/relic floodplain 0 /11 12 13
6. Depositional bars or benches 0 [v]1 2 13
7. Braided channel []o [v11 2 []3
8. Recent alluvial deposits []0 [v]0.5 1 1.5
9. Natural levees 0 Lv]1 2 3
10. Headcuts 10 v |1 2 3
11. Grade controls v]0 0.5 1 115
12. Natural valley or drainageway 0 0.5 1 /15
13. At least second order channel on existing USGS or

NRGS map 9 No =0 [dYes=3
B. Hydrology (Subtotal =7.5 ) Absent Weak Moderate | Strong |
14. Subsurface flow/discharge into channel 0 v 11 2 L_I3
15. Water in channel and >48 hours since sig. rain |10 v 11 2 [13
16. Leaf litter in channel (January — September) 1.5 Fall [___|0.5 0
17. Sediment on plants or on debris 0 0.5 [11 v 1.5
18. Organic debris lines or piles (wrack lines) 0 0.5 [ v 11.5
19. Hydric soils in stream bed or sides of channel No=0 v lYes=1.5
C. Biology (Subtotal=35 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel [ 13 2 LI v]0
21. Rooted plants in channel ' 3 P [T /10
22. Crayfish in stream (exclude in floodplain) v 10 0.5 [ 1 1.5
23. Bivalves/mussels 710 11 2 [ I3
24. Amphibians 0 [/]0.5 1 1.5
25. Macrobenthos (record type & abundance) [Jo v i1 3
26. Filamentous algae; periphyton 0 v 11 2 3
27. Iron oxidizing bacteria/fungus (10 ¥ 10.5 1 Ij1.5
28.Wetland plants in channel * o v]0.5 1 12

TFocus is on the presence of upland plants.

Total Points = 22

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

ZFocus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg

Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017

Assessors/Affiliation: HO, WD

Site Name/Description: TVA PAF

Project ID :

Site Location: STRS8

USGS quad: HUC (12 digit): Lat/Long: 37.2523. -86.9632
Previous Rainfall (7-days) : 1.29in

Precipitation this Season vs. Normal : very wet wet average d drought unknown
Source of recent & seasonal precip data . rv./_. il Ifl

Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Lindside silt Source:

Surrounding Land Use : partially cleared for cropland/partially forested

Severe[ | Moderate Slight

Absent

Degree of historical alteration to natural channel hology & hydrology (circle one & describe fully in Notes) :
[v]

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv | WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass v WWC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions ] wwe D
4, Dally.ﬂow and precipitation records showing feature only flows in direct response ] WWC D
to rainfall
5. Presence of multiple populations of obligate lotic organisms with 2 2 month
aquatic phase (. Stream
6. Presence of fish (except Gambusia) Y Stream
7. Presence of naturally occurring ground water table connection Stream| ¢
8. Flowing water in channel and 7 days since last precipitation in local watershed 1 Stream [ ¢
9. Evidence watercourse has been used as a supply of drinking water Y Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination = Stream

Secondary Indicator Score (if applicable) = 20.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 13.5) Absent Weak | Moderate | Strong |
1. Continuous bed and bank 0 [/ ]1 2 3
2. Sinuous channel 0 [v]1 2 3
3. In-channel structure: riffle-pool sequences 0 [v]1 ]2 3
4. Sorting of soil textures or other substrate 0 v [ ]2 13
5. Active/relic floodplain 0 1 [/]2 []3
6. Depositional bars or benches []o 1 V]2 13
7. Braided channel []o /1 2 [ 13
8. Recent alluvial deposits [ ]0 [v]o.5 1 1.5
9. Natural levees 0 %1 /]2 3
10. Headcuts v 10 1 2 3
11. Grade controls 0 0.5 1 115
12. Natural valley or drainageway 0 0.5 1 115
13. I\'IAI; Iceglsr:1 :t;cond order channel on existing USGS or [INo=0 [7]Yes =3

B. Hydrology (Subtotal =5 ) Absent Weak | Moderate | Strong
14. Subsurface flow/discharge into channel 0 /11 2 [ I3
15. Water in channel and >48 hours since sig. rain 0 V11 2 3
16. Leaf litter in channel (January — September) 1.5 (I 0.5 0
17. Sediment on plants or on debris 0 v/ 10.5 []1 — 1.5
18. Organic debris lines or piles (wrack lines) 0 ¥ 10.5 [ 1 1.5
19. Hydric soils in stream bed or sides of channel No=0 v |Yes=1.5

C. Biology (Subtotal=2 ) Absent Weak Moderate | Strong
20. Fibrous roots in channel ' 13 2 L1 [v]0
21. Rooted plants in channel ' 3 2 [ {vlo
22. Crayfish in stream (exclude in floodplain) v |0 0.5 ;1 Ij1.5
23. Bivalves/mussels [/]0 1 2 i3
24. Amphibians 0 [v]o.5 1 1.5
25. Macrobenthos (record type & abundance) [/]o L 2 3
26. Filamentous algae; periphyton 0 v |1 2 3
27_ Iron oxidizing bacteria/fungus Lv]o 0.5 1 15
28.Wetland plants in channel 0 v10.5 1 12

" Focus is on the presence of upland plants. “ Focus is on the presence of aquatic or wetland plants.

Total Points = 20.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017
Assessors/Affiliation: HO, WD Project ID :
Site Name/Description: TVA PAF
Site Location: STR9
USGS quad: HUC (12 digit): Latllong: 37 233, -86.991

Previous Rainfall (7-days) : 1.29in
Precipitation this Season vs. Normal : very wet wet average d drought unknown
¥a |fj I:gl |

Source of recent & seasonal precip data .
Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Udorthents Source;

Surrounding Land Use : clear cut for winter forage/partially forested

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe D Moderate Slight Absent

Primary Field Indicators Observed

Primary Indicators YES
1. Hydrologic feature exists solely due to a process discharge WwC
2. Defined bed and bank absent, dominated by upland vegetation / grass WwC

3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions

4. Daily flow and precipitation records showing feature only flows in direct response
to rainfall

5. Presence of multiple populations of obligate lotic organisms with =2 2 month

aquatic phase

Presence of fish (except Gambusia)

Presence of naturally occurring ground water table connection

Flowing water in channel and 7 days since last precipitation in local watershed

Evidence watercourse has been used as a supply of drinking water

wwc []
wwe []

Stream |:|
Stream
Stream|[ /]

Stream| ¢y

Stream|[ |

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

JTR DB |0 s

Ol o Nl

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =Stream

Secondary Indicator Score (if applicable) = 37

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 225 ) Absent Weak Moderate | Strong |
1. Continuous bed and bank 0 1 V12 3
2. Sinuous channel 0 1 V12 3
3. In-channel structure: riffle-pool sequences 0 [ 1 [v]2 3
4. Sorting of soil textures or other substrate 0 L1 [v12 3
5. Active/relic floodplain 0 1 [ ]2 3
6. Depositional bars or benches 0 11 2 [/]3
7. Braided channel []o IR V]2 13
8. Recent alluvial deposits [ ]0 [ Jos 1 /115
9. Natural levees [ ]o 1 /]2 3
10. Headcuts 0 v |1 2 3
11. Grade controls 0 v10.5 1 L 115
12. Natural valley or drainageway 0 /]0.5 1 s
13. I\?ItR Iggsrtn Zt;cond order channel on existing USGS or [INo=0 [7]Yes = 3
B. Hydrology (Subtotal =6.5 ) Absent Weak | Moderate | Strong |
14. Subsurface flow/discharge into channel 0 v |1 2 [ 13
15. Water in channel and >48 hours since sig. rain {0 11 /]2 [13
16. Leaf litter in channel (January — September) _11.5 [v11 [lo5 0
17. Sediment on plants or on debris 0 0.5 11 1.5
18. Organic debris lines or piles (wrack lines) 0 0.5 [v]1 1.5
19. Hydric soils in stream bed or sides of channel No=0 v |Yes=1.5
C. Biology (Subtotal = 8 ) Absent Weak Moderate Strong__‘
20. Fibrous roots in channel ' [ I3 /|2 I ] [_lo
21. Rooted plants in channel ' 3 (v |2 [ L lo
22. Crayfish in stream (exclude in floodplain) 0 v 10.5 LN |:|1.5
23. Bivalves/mussels v]0 11 2 13
24. Amphibians 0 [/]0.5 1 1.5
25. Macrobenthos (record type & abundance) [ 1o v 11 2 3
26. Filamentous algae; periphyton []0 Fal 2 3
27. Iron oxidizing bacteria/fungus 0 v10.5 1 s
28.Wetland plants in channel 0 V105 1 []2

" Focus is on the presence of upland plants.

Total Points = 37

Under Normal Conditions, Watercourse is a Wet Weather

Conveyance if Secondary Indicator Score < 19 points

Notes :

ZFocus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017
Assessors/Affiliation: HO, WD EfsjechiDE

Site Name/Description: TVA PAF
Site Location: STR10

USGS quad: HUC (12 digit): Latilong: 57 240, -86.977

Previous Rainfall (7-days) : 1.29in
Precipitation this Season vs. Normal : very wet wet average d drought unknown
o I

Source of recent & seasonal precip data : v
Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Belknap silt loam Source:

Surrounding Land Use : Forested

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe[ ] Moderate Dp Slight Absent

Primary Field Indicators Observed

Primary Indicators YES
1. Hydrologic feature exists solely due to a process discharge WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WWC
3. Watercourse dry anytime during February through April 15th, under normal WWC

precipitation / groundwater conditions

4. Daily flow and precipitation records showing feature only flows in direct response
to rainfall

5. Presence of multiple populations of obligate lotic organisms with 2 2 month
aquatic phase

wwc [_]
Stream[l

0N (O] 0 Hels

6. Presence of fish (except Gambusia) Stream

7. Presence of naturally occurring ground water table connection Stream| y
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream

9. Evidence watercourse has been used as a supply of drinking water Stream |:|

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =Stream

Secondary Indicator Score (if applicable) = 32.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 19.5) Absent Weak Moderate | Strong
1. Continuous bed and bank 0 1 [v12 3
2. Sinuous channel 0 1 [/]2 3
3. In-channel structure: riffle-pool sequences 0 11 [/]2 3
4. Sorting of soil textures or other substrate 0 L_I1 [v]2 13
5. Active/relic floodplain 0 9 /]2 [13
6. Depositional bars or benches 0 1 /12 13
7. Braided channel /10 [ 11 2 13
8. Recent alluvial deposits [ 10 [v]o.5 1 1.5
9. Natural levees v 10 1 2 3
10. Headcuts 0 1 V]2 3
11. Grade controls 0 v10.5 1 1.5
12. Natural valley or drainageway 0 0.5 1 v11.5
13.£éggs;ztzcond order channel on existing USGS or [INo=0 [Z1Yes =3
B. Hydrology (Subtotal =7.5 ) Absent Weak Moderate | Strong |
14. Subsurface flow/discharge into channel 0 1 V12 HE
15. Water in channel and >48 hours since sig. rain .10 [ /12 13
16. Leaf litter in channel (January — September) 1.5 1 v 10.5 0
17. Sediment on plants or on debris 0 v 10.5 [ 11 1.5
18. Organic debris lines or piles (wrack lines) 0 0.5 [/ 11 1.5
19. Hydric soils in stream bed or sides of channel No=0 v|Yes=15
C. Biology (Subtotal =55 ) Absent Weak Moderate | Stron
20. Fibrous roots in channe! ' 3 2 v 11 0
21. Rooted plants in channel ' 13 V]2 [ [ lo
22. Crayfish in stream (exclude in floodplain) 0 ¥ 10.5 Eh 1.5
23. Bivalves/mussels /10 [ 2 [ 13
24. Amphibians 0 [ ]o.5 v 1 1.5
25. Macrobenthos (record type & abundance) [1o v 11 3
26. Filamentous algae; periphyton v/ 10 1 2 3
27. Iron oxidizing bacteria/fungus v 10 0.5 1 1.5
28 Wetland plants in channel © /10 0.5 1 ]2

Focus is on the presence of upland plants.

Total Points = 325

Under Normal Conditions, Watercourse is a Wet Weather

Conveyance if Secondary Indicator Score < 19 points

Notes :

" Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017

Site Name/Description: TVA PAF

Assessors/Affiliation: HO, WD Project ID :

Site Location: STR11

USGS quad: HUC (12 digit): Latllong: 57 534 _86.980
Previous Rainfall (7-days) : 1.29in

Precipitation this Season vs. Normal : very wet wet average d drought unknown
Source of recent & seasonal precip data @ IT Ifl Iﬂ

Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Belknap silt loam Source:

Surrounding Land Use : Forested

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :

Severe[ | Moderate Slight Absent
Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge v WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass v WWC
3. Watercourse dry anytime during February through April 15th, under normal

precipitation / groundwater conditions wwe D
4. Dally.ﬂow and precipitation records showing feature only flows in direct response WWC |:|

to rainfall
5. Presence of multiple populations of obligate lotic organisms with 2 2 month

aquatic phase Stream|:|
6. Presence of fish (except Gambusia) v 1 Stream
7. Presence of naturally occurring ground water table connection l | Stream [ /]
8. Flowing water in channel and 7 days since last precipitation in local watershed ] Stream|[ |
9. Evidence watercourse has been used as a supply of drinking water Y Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination = Stream

Secondary Indicator Score (if applicable) = 25.5

Justification / Notes :

Cleared power line south/upstream




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 17 ) Absent Weak | Moderate | Strong |
1. Continuous bed and bank 0 1 /12 3
2. Sinuous channel 0 1 V]2 3
3. In-channel structure: riffle-pool sequences 0 v |1 ]2 3
4. Sorting of soil textures or other substrate 0 Lv ] 12 13
5. Active/relic floodplain 0 [/11 12 [13
6. Depositional bars or benches 0 [v]1 2 13
7. Braided channel [v]0 [T 2 [ 13
8. Recent alluvial deposits 0 [v]0.5 1 15
9. Natural levees 0 Lv]1 2 3
10. Headcuts 0 1 V12 3
11. Grade controls 0 0.5 /11 []15
12. Natural valley or drainageway 0 0.5 1 v11.5
13. '\ﬁ; gagsrtn chond order channel on existing USGS or [INo=0 [7]Yes =3
B. Hydrology (Subtotal =6.5 ) Absent Weak Moderate | Strong |
14. Subsurface flow/discharge into channel 0 [ v 12 13
15. Water in channel and >48 hours since sig. rain 0 [v11 2 3
16. Leaf litter in channel (January — September) 1.5 1 []o.5 v 10
17. Sediment on plants or on debris I:I 0 v 0.5 [ 1.5
18. Organic debris lines or piles (wrack lines) 0 0.5 E v11.5
19. Hydric soils in stream bed or sides of channel No=0 v|Yes=1.5
C. Biology (Subtotal=2 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ' 3 2 [v11 0
21. Rooted plants in channel ' 3 2 [ v 10
22. Crayfish in stream (exclude in floodplain) [ ]0 v 10.5 L1 1.5
23. Bivalves/mussels [/]0 [ 11 2 L I3
24. Amphibians 0 [v]0.5 1 1.5
25. Macrobenthos (record type & abundance) [/]o Q1 2 3
26. Filamentous algae, periphyton v 10 1 2 3
27. Iron oxidizing bacteria/fungus v 10 0.5 1 1.5
28.Wetland plants in channel > 0.5 1 12

TFocus is on the presence of upland plants.

Total Points = 25.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

“Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhienberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017

Assessors/Affiliation: HO, WD Project ID :
Site Name/Description: TVA PAF

Site Location: STR12

USGS quad: HUC (12 digit): Latllong: 52 531 _86.981

Previous Rainfall (7-days) :
Precipitation this Season vs. Normal : very wet wet average dﬁ] deuﬁht unknown

Source of recent & seasonal precip data : IT
Watershed Size : Photos: Y or N (circle) Number :
Soil Type(s) / Geology : Belknap silt loam/ Bonnie silt loam Source:

Surrounding Land Use : Forested

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe |:] Moderate |:|p Slight Absent

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv wwcC
2. Defined bed and bank absent, dominated by upland vegetation / grass WwwC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions WWE I:l
4. Da:ly.ﬂow and precipitation records showing feature only flows in direct response ] WWGC |:|
to rainfall
5. Presence of multiple populations of obligate lotic organisms with 2 2 month
aquatic phase ] Stream|:]
6. Presence of fish (except Gambusia) Lv | Stream
7. Presence of naturally occurring ground water table connection | | Stream [T
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream| y
9. Evidence watercourse has been used as a supply of drinking water Stream |:|

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination = Stream

Secondary Indicator Score (if applicable) = 32

Justification / Notes :
Power lines to the south/upstream




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 16.5) Absent Weak Moderate Strong |
1. Continuous bed and bank 0 1 /12 3
2. Sinuous channel 0 Ivid 2 3
3. In-channel structure: riffle-pool sequences 0 [v]1 ]2 3
4. Sorting of soil textures or other substrate 0 Lvii [ ]2 3
5. Active/relic floodplain 0 1 [/]2 3
6. Depositional bars or benches 0 [v]1 2 []3
7. Braided channel 0 [v]1 2 [ 13
8. Recent alluvial deposits 0 []o.5 v 11 1.5
9. Natural levees 0 1 v]2 3
10. Headcuts v |0 1 2 3
11. Grade controls 0 [v]o.5 1 (115
12. Natural valley or drainageway 0 ﬂjO.S v 11 D1 .5
13. l\'log{ Iggsrtn :cond order channel on existing USGS or [INo=0 [Z]Yes=3
B. Hydrology (Subtotal =9 ) Absent Weak Moderate Strong |
14. Subsurface flow/discharge into channel 0 [ 2 3
15. Water in channel and >48 hours since sig. rain 0 [ Y12 [13
16. Leaf litter in channel (January — September) 1.5 [ [v]o.5 []0
17. Sediment on plants or on debris 0 0.5 [v]11 — 1.5
18. Organic debris lines or piles (wrack lines) 0 0.5 v |1 1.5
19. Hydric soils in stream bed or sides of channel No=0 Y |Yes=1.5
C. Biology (Subtotal =65 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ' 13 2 L/ 11 [ o
21. Rooted plants in channel ' 3 |2 [v]1 [ lo
22. Crayfish in stream (exclude in floodplain) 0 Y 10.56 _|1 |:|1 15
23. Bivalves/mussels [/]0 [ 11 2 13
24. Amphibians 0 [[]o.5 v 1 1.5
25. Macrobenthos (record type & abundance) 10 [v]1 3
26. Filamentous algae; periphyton 0 v |1 2 3
27. Iron oxidizing bacteria/fungus __10 0.5 v |1 [T15
28.Wetland plants in channel 0 0.5 1 []2

T Focus is on the presence of upland plants.

Total Points = 32

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

ZFocus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to str 12 Date/Time: 10/26/2017
Assessors/Affiliation: HO, WD G R b

Site Name/Description: TVA PAF
Site Location: STR13

USGS quad: HUC (12 digit): Letllong: 37 231, -86.98

Previous Rainfall (7-days) : 1.29
Precipitation this Season vs. Normal:  very wet wet average d drought unknown
N o O

Source of recent & seasonal precip data : l7'
Watershed Size : Photos: Y or N (circle) Number :
Soil Type(s) / Geology : Belknap silt loam Source:

Surrounding Land Use : Forested

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe[ | ModerateElp Slight Absent [ ]

Primary Field Indicators Observed

Primary Indicators YES
1. Hydrologic feature exists solely due to a process discharge WwWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WWC

3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions

4. Daily flow and precipitation records showing feature only flows in direct response
to rainfall

5. Presence of multiple populations of obligate lotic organisms with = 2 month
aquatic phase

wwc []
wwce []

Stream|:|

NOON O | H| O 5

6. Presence of fish (except Gambusia) Stream q
7. Presence of naturally occurring ground water table connection Stream[ /]
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream| ¢y
9. Evidence watercourse has been used as a supply of drinking water Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination = Stream

Secondary Indicator Score (if applicable) = 27

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 15 ) Absent Weak Moderate Strong |
1. Continuous bed and bank 0 1 V12 3
2. Sinuous channel 0 | 1 V12 3
3. In-channel structure: riffle-pool sequences 0 [v]1 [ ]2 3
4. Sorting of soil textures or other substrate 0 Lv]1 ]2 13
5. Active/relic floodplain 0 /11 12 13
6. Depositional bars or benches 0 [/]1 2 mE
7. Braided channel 0 [v]1 2 [ 13
8. Recent alluvial deposits 0 [v]o.5 1 1.5
9. Natural levees 0 v |1 2 3
10. Headcuts /10 1 2 3
11. Grade controls 0 v10.5 1 115
12. Natural valley or drainageway 0 r 0.5 v |1 1.5
13. '\,;l;t2 L:egs:n Zt;cond order channel on existing USGS or [INo=0 [7]Yes = 3
B. Hydrology (Subtotal =55 ) Absent Weak | Moderate | Strong |
14. Subsurface flow/discharge into channel 0 11 /12 [ 13
15. Water in channel and >48 hours since sig. rain 0 [V]1 2 3
16. Leaf litter in channel (January — September) 1.5 1 []o.5 v 10
17. Sediment on plants or on debris |:| 0 v 0.5 [11 1.5
18. Organic debris lines or piles (wrack lines) 0 ¥ 10.5 E 1.5
19. Hydric soils in stream bed or sides of channel No=0 vi{Yes=1.5
C. Biology (Subtotal=65 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channei 3 2 /11 /10
21. Rooted plants in channel 3 2 /11 L]0
22. Crayfish in stream (exclude in floodplain) [0 ¥ 10.5 L 1 5
23. Bivalves/mussels /10 1 2 E]
24. Amphibians 0 [ Jo.5 /1 1.5
25. Macrobenthos (record type & abundance) [0 [vT [ |2 3
26. Filamentous algae; periphyton 0 v |1 2 3
27. Iron oxidizing bacteria/fungus 0 v |0.5 1 s
28.Wetland plants in channel ﬁo v 10.5 1 [12

TFocus is on the presence of upland plants.

Total Points = 27

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

ZFocus is on the presence of aquatic or wetlﬁd plants.




Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to str 12 Date/Time: 10/26/2017

Site Name/Description: TVA PAF

Assessors/Affiliation: HO, WD Project ID :

Site Location: STR14

USGS quad: HUC (12 digit): Latllong: o5 5o _g6 988
Previous Rainfall (7-days) : 1.28in

Precipitation this Season vs. Normal : very wet wet average d drought unknown
Source of recent & seasonal precip data v Ifl I—_g]

Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Belknap silt loam Source:

Surrounding Land Use : Forested

Severe[ | Moderate Slight

Absent

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :

Primary Field Indicators Observed

Primary Indicators YES
1. Hydrologic feature exists solely due to a process discharge WwWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WWC

3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions

wwc []

to rainfall

4. Daily flow and precipitation records showing feature only flows in direct response

wwce []

5. Presence of multiple populations of obligate lotic organisms with = 2 month
aquatic phase

Stream|:]

Evidence watercourse has been used as a supply of drinking water

S0 O U0 s

6. Presence of fish (except Gambusia) Stream

7. Presence of naturally occurring ground water table connection Stream[ /]
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream| ¢y
9.

Stream[ ]

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination = Stream

Secondary indicator Score (if applicable) = 31

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 17.5) Absent Weak Moderate | Strong |
1. Continuous bed and bank 0 11 /]2 3
2. Sinuous channel 0 [ 11 V]2 3
3. In-channel structure: riffle-pool sequences 0 [V]11 ]2 3
4. Sorting of soil textures or other substrate 0 L 11 [v]2 []13
5. Active/relic floodplain 0 /11 12 13
6. Depositional bars or benches 0 v 11 2 []3
7. Braided channel []0 1 /]2 13
8. Recent alluvial deposits 0 [ ]os /1 1.5
9. Natural levees 0 L1 2 3
10. Headcuts /10 [11 2 3
11. Grade controls 0 v10.5 1 1.5
12. Natural valley or drainageway 0 0.5 v 11 115
13. I\?I; Iéegsr:1 zicond order channel on existing USGS or [INo=0 [7]Yes=3

B. Hydrology (Subtotal=6 ) Absent Weak | Moderate | Strong |
14. Subsurface flow/discharge into channel 0 [ v 12 [ 3
15. Water in channel and >48 hours since sig. rain 0 11 /]2 13
16. Leaf litter in channel (January — September) 1.5 [l ) 0.5 v 10
17. Sediment on plants or on debris |:| 0 0.5 [/ ]1 1.5
18. Organic debris lines or piles (wrack lines) 0 0.5 [/ ]1 1.5
19. Hydric soils in stream bed or sides of channel v |No=0 Yes = 1.5

C. Biology (Subtotal=75 ) Absent Weak Moderate Stron
20. Fibrous roots in channel ' []3 2 Lv 11 [0
21. Rooted plants in channel ' 3 |2 V11 [ lo
22. Crayfish in stream (exclude in floodplain) 0 0.5 I;j Ij1 .5
23. Bivalves/mussels [/]0 [ 2 [ 13
24. Amphibians 0 [lo5 v 1 1.5
25. Macrobenthos (record type & abundance) 0 1 2 3
26. Filamentous algae; periphyton 0 1 v ]2 3
27. Iron oxidizing bacteria/fungus 0 v 10.5 1 |:|1 .5
28.Wetland plants in channel v 10 0.5 1 []2

T Focus is on the presence of upland plants.

Total Points = 31

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

“ Focus is on the presence of aquatic or wettand plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Str12 Date/Time: 10/26/2017
Assessors/Affiliation: HO, WD HEEVIoE

Site Name/Description: TVA PAF
Site Location: STR15

USGS quad: HUC (12 digit): Latlong: 57 229, -86.978

Previous Rainfall (7-days) : 1.28in
Precipitation this Season vs. Normal : very wet wet average d drought unknown
ra Ifl L] |

Source of recent & seasonal precip data :
Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Belknap silt loam, Zanesville silt loam Source:

Surrounding Land Use : Forested

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe[ | Moderate [:Ip Slight Absent [ ]

Primary Field Indicators Observed

Primary Indicators YES
1. Hydrologic feature exists solely due to a process discharge WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WWC

3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions

4. Daily flow and precipitation records showing feature only flows in direct response
to rainfall

5. Presence of multiple populations of obligate lotic organisms with 2 2 month

aquatic phase

Presence of fish (except Gambusia)

Presence of naturally occurring ground water table connection

Flowing water in channel and 7 days since last precipitation in local watershed

Evidence watercourse has been used as a supply of drinking water

wwc []
wwe []

Streamr__]

Stream
Stream [/ |

Stream| ¢y
Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

JOONE ()0 Hels

©|o|~|o

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination = Stream

Secondary Indicator Score (if applicable) = 28

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 14.5) Absent Weak | Moderate | Strong |
1. Continuous bed and bank 0 1 V]2 3
2. Sinuous channel 0 v |1 2 3
3. In-channel structure: riffle-pool sequences v/ |0 [ 1 12 13
4. Sorting of soil textures or other substrate 0 Lv 11 ]2 []3
5. Active/relic floodplain 0 51 /12 [13
6. Depositional bars or benches 0 1 V12 HE
7. Braided channel []o [t /]2 13
8. Recent alluvial deposits []0 0.5 v 11 1.5
9. Natural levees 0 1 V]2 3
10. Headcuts v 10 1 2 3
11. Grade controls 0 v10.5 1 L J15
12. Natural valley or drainageway 0 0.5 /1 15
13. At least second order channel on existing USGS or

NRGS map 9 No =0 ClYes=3
B. Hydrology (Subtotal=7 ) Absent Weak Moderate Strong |
14. Subsurface flow/discharge into channel 0 1t 2 [ I3
15. Water in channel and >48 hours since sig. rain |10 (IR v |2 |:| 3
16. Leaf litter in channel (January — September) 1.5 1 [¥]o.5 0
17. Sediment on plants or on debris 0 0.5 V11 1.5
18. Organic debris lines or piles (wrack lines) 0 0.5 v |1 1.5
19. Hydric soils in stream bed or sides of channel No=0 v 1Yes=15
C. Biology (Subtotal=65 ) Absent Weak | Moderate | Strong |
20. Fibrous roots in channel * [ ]3 2 [v11 10
21. Rooted plants in channel ' 3 [ ]2 [v11 [ o
22. Crayfish in stream (exclude in floodplain) 0 Y105 |1 D1.5
23. Bivalves/mussels /10 K 2 I3
24. Amphibians 0 []o0.5 v 1 1.5
25. Macrobenthos (record type & abundance) 1o 1 2 3
26. Filamentous algae, periphyton 0 v |1 2 3
27. Iron oxidizing bacteria/fungus 0 0.5 v 11 E|1.5
28.Wetland plants in channel /|0 0.5 1 ]2

" Focus is on the presence of upland plants. “Focus is on the presence of aquatic or wetland plants.

Total Points = 28

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :




Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017

Site Name/Description: TVA PAF

Assessors/Affiliation: HO, WD Project ID :

Site Location: STR16

Previous Rainfall (7-days) : 1.28in

USGS quad: HUC (12 digit): Latllong: 35 596, -86.992

Precipitation this Season vs. Normal : very wet wet average d drought unknown
Source of recent & seasonal precip data : I v ﬁl
Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Udorthents/ Belknap silt loam

Source:

Surrounding Land Use : Forested

Severe[ | Moderate Slight

Absent

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv | WwcC
2. Defined bed and bank absent, dominated by upland vegetation / grass Lv ] wwcC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions =] e D
4, Dally.ﬂow and precipitation records showing feature only flows in direct response - WWC ,:]
to rainfall
5. Presence of multiple populations of obligate lotic organisms with = 2 month
aquatic phase Stream|:|
6. Presence of fish (except Gambusia) Lv | Stream
7. Presence of naturally occurring ground water table connection | | Stream |'7'
8. Flowing water in channel and 7 days since last precipitation in local watershed 1 Stream | v
9. Evidence watercourse has been used as a supply of drinking water v Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination = Stream

Secondary Indicator Score (if applicable) = 31

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 165 ) Absent Weak | Moderate | Strong |
1. Continuous bed and bank []0 L V]2 3
2. Sinuous channel [ 10 [ 11 V]2 3
3. In-channel structure: riffle-pool sequences 0 [ 11 [v]2 3
4. Sorting of soil textures or other substrate 0 L7 11 ]2 3
5. Active/relic floodplain o |11 [[72 3
6. Depositional bars or benches 0 v 11 2 13
7. Braided channel []o /11 2 13
8. Recent alluvial deposits 0 [v]0.5 1 1.5
9. Natural levees 0 [ ]1 /]2 3
10. Headcuts 0 1 2 3
11. Grade controls 0 v10.5 1 £ 115
12. Natural valley or drainageway 0 0.5 1 Y11.5
13. I\i\l; Icegsr'tn ?;cond order channel on existing USGS or No = 0 [JYes=3
B. Hydrology (Subtotal =7.5 ) Absent Weak Moderate Strong_4
14. Subsurface flow/discharge into channel 0 [ v ]2 [ I3
15. Water in channel and >48 hours since sig. rain 0 [ v 12 [13
16. Leaf litter in channel (January — September) 1.5 Ay 0.5 0
17. Sediment on plants or on debris o 0.5 [V]1 1.5
18. Organic debris lines or piles (wrack lines) 0 0.5 [V 11 1.5
19. Hydric soils in stream bed or sides of channel No=0 [/]Yes=15
C.Biology (Subtotal=7 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ' []3 2 Ly 10
21. Rooted plants in channel ' 3 |12 [v]1 [ o
22. Crayfish in stream (exclude in floodplain) 0 0.5 v D1 5
23. Bivalves/mussels [/]0 [ 11 2 [ 13
24. Amphibians 0 []Jo.5 v 11 1.5
25. Macrobenthos (record type & abundance) [v]0 L 2 3
26. Filamentous algae; periphyton 0 1 Fap 3
27. Iron oxidizing bacteria/fungus _10 0.5 v |1 15
28.Wetland plants in channel 0 0.5 1 []2

TFocus is on the presence of upland plants.  ? Focus is on the presence of aquatic or wetland plants.

Total Points = 31

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :







Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Str 7 Date/Time: 10/24/2017
Assessors/Affiliation: HO, WD Project ID :
Site Name/Description: TVA PAF

Site Location: WWC5
USGS quad: HUC (12 digit): Latlong: 35 5571, -86.9611

Previous Rainfall (7-days) : 1.29in
Precipitation this Season vs. Normal : very wet wet average d drought unknown
4 A I s A

Source of recent & seasonal precip data .
Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Lindside silt Source:

Surrounding Land Use : partially cleared for cropland/partially forested

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe |:| Moderate Slight Absent

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge v WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WwWC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions ] wwe
4. Dally.ﬂow and precipitation records showing feature only flows in direct response - WWe D
to rainfall
5. Presence of multiple populations of obligate lotic organisms with =2 2 month
aquatic phase Stream[:|
6. Presence of fish (except Gambusia) (v ] Streamg
7. Presence of naturally occurring ground water table connection [v1 Stream[ |
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream| |
9. Evidence watercourse has been used as a supply of drinking water LY Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 11.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal=9 ) Absent Weak | Moderate | Strong |
1. Continuous bed and bank 0 v |1 2 3
2. Sinuous channel 0 v ]1 2 3
3. In-channel structure: riffle-pool sequences 0 [V]1 []2 3
4. Sorting of soil textures or other substrate 0 lvi1 ]2 []3
5. Active/relic floodplain v |0 1 2 13
6. Depositional bars or benches 0 1 V]2 []3
7. Braided channel [/]0 11 2 3
8. Recent alluvial deposits 0 [ 105 v {1 1.5
9. Natural levees v10 [ ]1 2 3
10. Headcuts 0 1 2 3
11. Grade controls 0 v]0.5 1 1.5
12. Natural valley or drainageway 0 v10.5 1 115
13. At least second order channel on existing USGS or

NRCS map 9 No=0 [CJYes=3
B. Hydrology (Subtotal =1.5 ) Absent Weak Moderate | Strong |
14. Subsurface flow/discharge into channel v]o 1 2 [ I3
15. Water in channel and >48 hours since sig. rain v |0 1 2 []3
16. Leaf litter in channel (January — September) 1.5 1 [Jos 710
17. Sediment on plants or on debris 0 v10.5 [ 11 1.5
18. Organic debris lines or piles (wrack lines) 0 0.5 [/]1 1.5
19. Hydric soils in stream bed or sides of channel v |No=0 Yes=1.5
C. Biology (Subtotal=1 ) Absent Weak Moderate | Strong
20. Fibrous roots in channel ' 3 2 1 710
21. Rooted plants in channel ' 3 [ |2 [T [vlo
22. Crayfish in stream (exclude in floodplain) v |0 0.5 ;1 Ij1 5
23. Bivalves/mussels v 10 11 2 ]
24. Amphibians 0 [V]0.5 1 1.5
25. Macrobenthos (record type & abundance) [v]0 1 2 3
26. Filamentous algae; periphyton v |0 1 2 3
27. Iron oxidizing bacteria/fungus v |0 0.5 1 [T15
28.Wetland plants in channel * EO v 10.5 1 []2

" Focus is on the presence of upland plants.

Total Points = 11.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

“ Focus is on the presence of aquatic or wetla_nd plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck | Date/Time: 10/24/2017
Assessors/Affiliation: HO, WD ProjectiDE

Site Name/Description: TVA PAF
Site Location: W\WC6

USGS quad: HUC (12 digit): Latllong: 37 2565, -86.9627

Previous Rainfall (7-days) : 1.29in
Precipitation this Season vs. Normal : very wet wet average d drought unknown
e

Source of recent & seasonal precip data : I | I v
Watershed Size : Photos: Y or N (circle) Number :
Soil Type(s) / Geology : Nolin-Melvin complex Source:

Surrounding Land Use : partially cleared for cropland/partially forested

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe E] Moderate Slight Absent

Primary Field Indicators Observed

Primary Indicators YES
1. Hydrologic feature exists solely due to a process discharge WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WWC
3. Watercourse dry anytime during February through April 15th, under normal WWGC

precipitation / groundwater conditions
4. Daily flow and precipitation records showing feature only flows in direct response
to rainfall
5. Presence of multiple populations of obligate lotic organisms with = 2 month
aquatic phase
Presence of fish (except Gambusia)
Presence of naturally occurring ground water table connection
Flowing water in channel and 7 days since last precipitation in local watershed
Evidence watercourse has been used as a supply of drinking water

wwe []
Stream|:|
Stream q
Stream[ |
Stream

Stream[ |

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

NHHHE (O] 0 N

OO N>

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 9.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 8.5 ) Absent Weak Moderate Strong |
1. Continuous bed and bank 0 v |1 2 3
2. Sinuous channel 0 v |1 2 3
3. In-channel structure: riffle-pool sequences 0 [v11 [ 12 3
4. Sorting of soil textures or other substrate 0 Lv11 12 3
5. Active/relic floodplain 710 I 12 3
6. Depositional bars or benches v]0 [ 11 2 3
7. Braided channel [/]0 [T 2 13
8. Recent alluvial deposits [ ]0 v/ 10.5 1 1.5
9. Natural levees [v]0 1 2 3
10. Headcuts [0 1 2 V13
11. Grade controls 0 v10.5 1 Ll115
12. Natural valley or drainageway 0 |[v105 1 115
13. ;\é lggsrtn Zicond order channel on existing USGS or No=0 [JYes=3
B. Hydrology (Subtotal=1 ) Absent Weak | Moderate | Strong |
14. Subsurface flow/discharge into channel v]0 1 2 [ I3
15. Water in channel and >48 hours since sig. rain | v 10 1 2 [13
16. Leaf litter in channel (January — September) 1.5 1 []os /10
17. Sediment on plants or on debris 0 v/ 10.5 [11 1.5
18. Organic debris lines or piles (wrack lines) 0 v 0.5 mE 1.5
19. Hydric soils in stream bed or sides of channel v|No=0 Yes =1.5
C. Biology (Subtotal=0 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ' []3 2 L1 (/10
21. Rooted plants in channel’ 3 [ 12 [T [vlo
22. Crayfish in stream (exclude in floodplain) v 10 0.5 L1 |:|1.5
23. Bivalves/mussels /10 IR 2 L3
24. Amphibians v 10 [ ]o.5 1 1.5
25. Macrobenthos (record type & abundance) [v]0 D1 2 3
26. Filamentous algae; periphyton v |0 1 12 3
27, Iron oxidizing bacteria/fungus 0 0.5 1 115
28.Wetland plants in channel [vJo  [Jos 1 12

TFocus is on the presence of upland plants. ?Focus is on the presence of aquatic or wetla_nd plants.

Total Points = 9.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :




Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/24/2017

Assessors/Affiliation: HO, WD

Site Name/Description: TVA PAF

Project ID :

Site Location: WWC7

USGS quad: HUC (12 digit):

Previous Rainfall (7-days) : 1.29in

Latllong: 57 5556 -86.9621

Precipitation this Season vs. Normal : very wet wet averaf;e d drought unknown
Source of recent & seasonal precip data : A ﬂl I—_gl

Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Lindside silt loam Source:

Surrounding Land Use : partially cleared for cropland/partially forested

Severe[ | Moderate Slight

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
-P Absent

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv | WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass wwcC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions ] SN
4. Dally.ﬂow and precipitation records showing feature only flows in direct response ] WWGC l:l
to rainfall
5. Presence of multiple populations of obligate lotic organisms with 2 2 month
aquatic phase Stream|:|
6. Presence of fish (except Gambusia) Lv | Stream
7. Presence of naturally occurring ground water table connection v | Stream _|
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream
9. Evidence watercourse has been used as a supply of drinking water Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 9.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 8.5 ) Absent Weak | Moderate | Strong |
1. Continuous bed and bank 0 (v 11 2 3
2. Sinuous channel 0 v 11 2 3
3. In-channel structure: riffle-pool sequences 0 [Vv]1 ]2 3
4. Sorting of soil textures or other substrate 0 vl [ ]2 []3
5. Activelrelic floodplain 710 11 12 13
6. Depositional bars or benches /10 1 2 13
7. Braided channel [v]0 [ 2 13
8. Recent alluvial deposits []0 [v10.5 1 1.5
9. Natural levees /]0 [ ]1 2 3
10. Headcuts 0 1 2 V13
11. Grade controls 0 v 10.5 1 115
12. Natural valley or drainageway 0 v 10.5 1 D1.5
13.h?éggsr;2icond order channel on existing USGS or No=0 [Jves=3

B. Hydrology (Subtotal =1 ) Absent Weak | Moderate | Strong |
14. Subsurface flow/discharge into channel v/ |0 1 2 [ 13
15. Water in channel and >48 hours since sig. rain Y10 [11 2 3
16. Leaf litter in channel (January — September) 1.5 1 [Jo.5 v 10
17. Sediment on plants or on debris o /10.5 11 1.5
18. Organic debris lines or piles (wrack lines) 0 v 10.5 []1 15
19. Hydric soils in stream bed or sides of channel viNo=0 Yes=1.5

C. Biology (Subtotal=0 ) Absent Weak Moderate | Strong |
20. Fibrous roots in channel ' mE 2 T 7/ ]0
21. Rooted plants in channel ' 3 [ |2 [T [/ 10
22. Crayfish in stream (exclude in floodplain) v 10 0.5 L 1.5
23. Bivalves/mussels 710 1 2 [ 13
24. Amphibians v |0 [Jo.5 1 1.5
25. Macrobenthos (record type & abundance) v 10 h 3
26. Filamentous algae; periphyton v |0 1 2 3
27. Iron oxidizing bacteria/fungus v/ 10 0.5 1 [hs
28.Wetland plants in channel v 10 0.5 1 [12

TFocus is on the presence of upland plants. ? Focus is on the presence of aquatic or wetland plants.

Total Points = 9.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/24/2017

Assessors/Affiliation: HO, WD Project ID :

Site Name/Description: TVA PAF

Site Location: \WWCS8

USGS quad: HUC (12 digit): Latllong: 37 5540, -86.9613

Previous Rainfall (7-days) : 1.29in

Precipitation this Season vs. Normal : very wet wet average d drought unknown
Source of recent & seasonal precip data @ I Y Iﬁ d I
Watershed Size : Photos: Y or N (circle) Number :

Sail Type(s) / Geology : Nolin-Melvin complex Source:

Surrounding Land Use : partially cleared for cropland/partially forested

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :

Severe[ ] Moderate Slight Absent[ ]

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv ] WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass v WWC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions 1 WWG
4. Dally.ﬂow and precipitation records showing feature only flows in direct response - WWC l:]
to rainfall
5. Presence of multiple populations of obligate lotic organisms with 2 2 month
aquatic phase StreamD
6. Presence of fish (except Gambusia) Lv | Stream
7. Presence of naturally occurring ground water table connection Lv | Stream
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream
9. Evidence watercourse has been used as a supply of drinking water Y Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 12.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 105 ) Absent Weak | Moderate | Stron
1. Continuous bed and bank 0 v 1 2 3
2. Sinuous channel 0 Ivi1 2 3
3. In-channel structure: riffle-pool sequences 0 [v]11 [ ]2 3
4. Sorting of soil textures or other substrate 0 Lv 11 [12 13
5. Active/relic floodplain V10 D1 []2 [RE
6. Depositional bars or benches 0 [v11 2 []3
7. Braided channel /10 [ 2 13
8. Recent alluvial deposits 0 fv]o0.5 1 1.5
9. Natural levees 0 L1 2 3
10. Headcuts 0 1 2 V13
11. Grade controls 0 v10.5 1 115
12. Natural valley or drainageway 0 /10.5 1 15
13. At least second order channel on existing USGS or

NRGS map 9 No=0 [CIYes=3
B. Hydrology (Subtotal =1.5 ) Absent Weak Moderate Strong__j
14. Subsurface flow/discharge into channel v 10 1 2 [ 13
15. Water in channel and >48 hours since sig. rain v/ 10 [IRE 2 |:| 3
16. Leaf litter in channel (January — September) 1.5 11 []o.5 /10
17. Sediment on plants or on debris I:I 0 v 10.5 [11 1.5
18. Organic debris lines or piles (wrack lines) 0 0.5 [v]1 1.5
19. Hydric soils in stream bed or sides of channel vINo=0 Yes=1.5
C. Biology (Subtotal=05 ) Absent | Weak | Moderate | Stron
20. Fibrous roots in channel ' []3 2 [ V1o
21. Rooted plants in channel ' 3 [ |2 [T A
22. Crayfish in stream (exclude in floodplain) v 10 0.5 [1 1.5
23. Bivalves/mussels /10 [ 11 2 L]3
24. Amphibians 0 [v]0.5 1 1.5
25. Macrobenthos (record type & abundance) [v]o [T 2 3
26. Filamentous algae; periphyton v |0 1 2 3
27. Iron oxidizing bacteria/fungus v 10 0.5 1 [T15
28.Wetland plants in channel 0 0.5 1 112

" Focus is on the presence of upland plants.

Total Points = 12.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

“Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/24/2017

Assessors/Affiliation: HO, WD

Site Name/Description: TVA PAF

Project ID :

Site Location: WWC9

USGS quad: HUC (12 digit): Lat/Long: 37.2506. -86.9646
Previous Rainfall (7-days) : 1.29in

Precipitation this Season vs. Normal : very wet wet average d drought unknown
Source of recent & seasonal precip data : [7 ﬁ |:g]

Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Belknap silt loam Source:

Surrounding Land Use : partially cleared for cropland/partially forested

Severe[ | Moderate Slight

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Dp Absent

Primary Field Indicators Observed

precipitation / groundwater conditions

Primary Indicators YES
1. Hydrologic feature exists solely due to a process discharge wWwWC
2. Defined bed and bank absent, dominated by upland vegetation / grass wwcC
3. Watercourse dry anytime during February through April 15th, under normal WWC

Daily flow and precipitation records showing feature only flows in direct response
to rainfall

wwe [

Presence of multiple populations of obligate lotic organisms with = 2 month
aquatic phase

Stream|:]

Evidence watercourse has been used as a supply of drinking water

e | O s

6. Presence of fish (except Gambusia) Stream g
7. Presence of naturally occurring ground water table connection Stream| |
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream| |
9.

Stream|[ ]

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 12.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 9.5 ) Absent Weak Moderate | Strong |
1. Continuous bed and bank 0 v |1 2 3
2. Sinuous channel 0 v |1 2 3
3. In-channel structure: riffle-pool sequences 0 [V]1 ]2 3

| 4. Sorting of soil textures or other substrate 0 Lvi1 ]2 3
5. Active/relic floodplain 710 L 12 3
6. Depositional bars or benches 0 irak 2 13
7. Braided channel []o [v11 2 []3
8. Recent aliuvial deposits 0 [v1i0.5 1 1.5

9. Natural levees 0 1 2 3
10. Headcuts 0 v |1 2 3
11. Grade controls 0 v10.5 1 1.5
12. Natural valley or drainageway 0 v]0.5 1 15
13. At least second order channel on existing USGS or

NRGS map 9 No =0 [dYes=3

B. Hydrology (Subtotal =1.5 ) Absent Weak | Moderate | Strong |
14. Subsurface flow/discharge into channel v |0 [ 2 [ 13
15. Water in channe! and >48 hours since sig. rain v 10 11 2 [13
16. Leaf litter in channel (January — September) 1.5 1 [los /10
17. Sediment on plants or on debris |:| 0 v 10.5 11 1.5
18. Organic debris lines or piles (wrack lines) 0 0.5 [v]1 1.5
19. Hydric soils in stream bed or sides of channel v INo=0 Yes=1.5
C. Biology (Subtotal=2 ) Absent Weak Moderate | Stron
20. Fibrous roots in channel [ 13 2 1 v]0
21. Rooted plants in channel []3 [ 2 [ Lvlo
22. Crayfish in stream (exclude in floodplain) v |0 0.5 [ 11 |:|1 5
23. Bivalves/mussels v 10 [ ]1 2 E
24. Amphibians 0 []o.5 v 11 1.5
25. Macrobenthos (record type & abundance) [V]0 [ 2 3
26. Filamentous algae; periphyton v |0 v |1 2 3
27. Iron oxidizing bacteria/fungus v |0 0.5 1 1.5
28.Wetland plants in channel * v 10 0.5 1 [12

T Focus is on the presence of upland plants.

Total Points = 12.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

Z Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to W-37 Date/Time: 10/25/2017

Assessors/Affiliation: HO, WD

Site Name/Description: TVA PAF

Project ID :

Site Location: \WWC10

USGS quad: HUC (12 digit): Latllong: o5 5e4a _86.9732
Previous Rainfall (7-days) : 1.29in

Precipitation this Season vs. Normal : very wet wet average d drought unknown
Source of recent & seasonal precip data : v Ifl d

Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Belknap silt loam Source:

Surrounding Land Use : partially cleared for cropland/partially forested

Degree of historical alteration to natural channel morphology & hydrolog

circle one & describe fully in Notes) :

Severe[ | Moderate Slight Absent
Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge L WwC
2. Defined bed and bank absent, dominated by upland vegetation / grass Y WWC
3. Watercourse dry anytime during February through April 15th, under normal

precipitation / groundwater conditions [z wwe
4. Dally.ﬂow and precipitation records showing feature only flows in direct response ] WWC |:|

to rainfall
5. Presence of multiple populations of obligate lotic organisms with 2 2 month

aquatic phase Stream|:]
6. Presence of fish (except Gambusia) ] Stream q
7. Presence of naturally occurring ground water table connection v Stream| |
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream
9. Evidence watercourse has been used as a supply of drinking water v Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

WPC Guidance For Making Hydrologic Determinations, Version 1.4

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 16

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 9.5 ) Absent Weak Moderate | Strong |
1. Continuous bed and bank 0 [/ ]1 2 3
2. Sinuous channel 0 v 11 2 [13
3. In-channel structure: riffle-pool sequences 0 [V]1 12 3
4. Sorting of soil textures or other substrate /10 L1 (]2 3
5. Active/relic floodplain 0 1 [ ]2 713
6. Depositional bars or benches 0 v 11 2 13
7. Braided channel 0 v 1 2 [ 13
8. Recent alluvial deposits 10 [v]o.5 1 1.5
9. Natural levees 0 [ v 1 2 3
10. Headcuts v/ ]0 1 2 3
11. Grade controls /10 0.5 1 115
12. Natural valley or drainageway v 10 0.5 1 115
13. '\?It? ICegs:n :cond order channel on existing USGS or No =0 [JYes=3

B. Hydrology (Subtotal=0.5 ) Absent Weak Moderate | Stron
14. Subsurface flow/discharge into channel v 10 1 2 [ 13
15. Water in channel and >48 hours since sig. rain v 10 [ 2 3
16. Leaf litter in channel (January — September) 1.5 1 0.5 v |0
17. Sediment on plants or on debris V10 0.5 1 1.5
18. Organic debris lines or piles (wrack lines) 0 v10.5 1 1.5
19. Hydric soils in stream bed or sides of channel vINo=0 Yes=1.5

C. Biology (Subtotal=6 ) Absent Weak Moderate | Stron
20. Fibrous roots in channel ' 3 2 [ [/ 10
21. Rooted plants in channel ' 3 2 1 v ]0
22. Crayfish in stream (exclude in floodplain) 0 0.5 v |1 D1.5
23. Bivalves/mussels /10 11 2 L 13
24. Amphibians 0 [ Jo.5 1 v 11.5
25. Macrobenthos (record type & abundance) [v]o D1 3
26. Filamentous algae; periphyton 0 v |1 2 3
27. Iron oxidizing bacteria/fungus 0 v 0.5 1 1.5
28.Wetland plants in channel 0 0.5 1 2

" Focus is on the presence of upland plants.

Total Points = 16

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

“ Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to W-37 Date/Time: 10/25/2017

Assessors/Affiliation: HO, WD Project ID :
Site Name/Description: TVA PAF

Site Location: \WWC 11

USGS quad: HUC (12 digit): Latlong: 22 5449 -86.9719
Previous Rainfall (7-days) : 1.29in

Precipitation this Season vs. Normal :  very wet wet average d drought unknown
Source of recent & seasonal precip data : v lfl d

Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Belknap silt loam Source:

Surrounding Land Use : partially cleared for cropland/partially forested

Severe[ | Moderate| v | Slight Absent

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
V]

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv ] WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass Y WWC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions ] wie
4. Dally.ﬂow and precipitation records showing feature only flows in direct response ] WWC D
to rainfall
5. Presence of multiple populations of obligate lotic organisms with = 2 month
aquatic phase Stream|:|
6. Presence of fish (except Gambusia) Lv] Stream
7. Presence of naturally occurring ground water table connection ] Stream[ ]
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream
9. Evidence watercourse has been used as a supply of drinking water v Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-

WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 11

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal =8 ) Absent Weak | Moderate | Strong |
1. Continuous bed and bank 0 [V ]1 2 3
2. Sinuous channel []o [/]1 2 3
3. In-channel structure: riffle-pool sequences []0 [V11 ]2 3
4. Sorting of soil textures or other substrate /10 L 11 [ 12 3
5. Active/relic floodplain v ]0 1 ]2 3
6. Depositional bars or benches 0 v 11 2 13
7. Braided channel [/]o [ 2 []3
8. Recent alluvial deposits 10 [v]o.5 1 1.5
9. Natural levees 0 1 2 3
10. Headcuts 0 [ |1 (V]2 3
11. Grade controls 0 v 10.5 Ik L 115
12. Natural valley or drainageway Y10 0.5 [ 1.5
13. l\?lt? Ié:sasrtn sa(:)cond order channel on existing USGS or No =0 [JYes=3

B. Hydrology (Subtotal =0.5 ) Absent Weak Moderate | Strong |
14. Subsurface flow/discharge into channel v 10 [ 2 E
15. Water in channel and >48 hours since sig. rain | v 10 11 2 3
16. Leaf litter in channel (January — September) 1.5 [ 0.5 /10
17. Sediment on plants or on debris Y10 0.5 11 1.5
18. Organic debris lines or piles (wrack lines) 0 v10.5 11 1.5
19. Hydric soils in stream bed or sides of channel v |No=0 Yes=1.5

C. Biology (Subtotal=25 ) Absent | Weak | Moderate | Stron
20. Fibrous roots in channel ' [ 13 2 L V10
21. Rooted plants in channel ' [13 |2 1 [v]o
22. Crayfish in stream (exclude in floodplain) 0 v 10.5 ;1 [Chs
23. Bivalves/mussels /10 111 2 [ 13
24. Amphibians 0 [/]0.5 1 1.5
25. Macrobenthos (record type & abundance) [V]0 Q1 2 3
26. Filamentous algae; periphyton 0 v 1 12 3
27. Iron oxidizing bacteria/fungus 0 ¥]0.5 1 [:]1 5
28.Wetland plants in channel * v |0 0.5 1 []2

TFocus is on the presence of upland plants.

Total Points = 11

Under Normal Conditions, Watercourse is a Wet Weather

Conveyance if Secondary Indicator Score < 19 points

Notes :

? Facus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to W-37 Date/Time: 10/25/2017
Assessors/Affiliation: HO, WD RrojectiDg

Site Name/Description: TVA PAF

Site Location: \WWC12

USGS quad: HUC (12 digit): Hatllong: 37 2461, -86.9691
Previous Rainfall (7-days) : 1.29in

e i N [ i A M T
Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Belknap silt loam Source:

Surrounding Land Use : partially cleared for cropland/partially forested

Severe[ | Moderate| v | Slight

Absent

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
V]

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv | WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass v wwcC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions 1 WG
4, Dally‘ﬂow and precipitation records showing feature only flows in direct response ] WWC I:I
to rainfall
5. Presence of multiple populations of obligate lotic organisms with = 2 month
aquatic phase Stream|:]
6. Presence of fish (except Gambusia) Lv | Stream
7. Presence of naturally occurring ground water table connection Lv | Stream
8. Flowing water in channel and 7 days since last precipitation in local watershed v Stream
9. Evidence watercourse has been used as a supply of drinking water Y Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 8

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal=7 ) Absent Weak Moderate | Strong |
1. Continuous bed and bank 0 [v]1 2 3
2. Sinuous channel 0 v |1 2 3
3. In-channel structure: riffle-pool sequences 0 [V]1 ]2 <
4. Sorting of soil textures or other substrate V10 L1 [ 12 3
5. Active/relic floodplain /10 11 12 3
6. Depositional bars or benches 0 1 2 13
7. Braided channel [v]0 11 2 3
8. Recent alluvial deposits [0 v 10.5 1 1.5
9. Natural levees 0 v 1 2 3
10. Headcuts 0 v |1 2 3
11. Grade controls 0 v10.5 1 [_11.5
12. Natural valley or drainageway v 10 DO.S 1 1.5
13. At least second order channel on existing USGS or
NRCS map 9 No =0 [IYes=3

B. Hydrology (Subtotal=0.5 ) Absent Weak | Moderate | Strong |
14. Subsurface flow/discharge into channel v 10 1 2 L 13
15. Water in channel and >48 hours since sig. rain L v §0 1 2 [13
16. Leaf litter in channel (January — September) 15 [ []o.5 /10
17. Sediment on plants or on debris V10 0.5 1 1.5
18. Organic debris lines or piles (wrack lines) 0 v 10.5 [ 11 1.5
19. Hydric soils in stream bed or sides of channel v |No=0 Yes=1.5

C. Biology (Subtotal =05 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ' 3 2 T 7|0
21. Rooted plants in channel '’ 3 [ I2 1 /]0
22. Crayfish in stream (exclude in floodplain) 0 v10.5 [_[1 l::l1 19
23. Bivalves/mussels /10 [ 11 2 L 13
24. Amphibians v |0 [Jo.s 1 1.5
25. Macrobenthos (record type & abundance) [v]0 [T 3
26. Filamentous algae; periphyton [/ ]0 1 2 3
27. Iron oxidizing bacteria/fungus v 10 0.5 1 N5
28.Wetland plants in channel v/ ]0 0.5 1 [12

T Focus is on the presence of upland plants.

Total Points = 8

Under Normal Conditions, Watercourse is a Wet Weather

Conveyance if Secondary Indicator Score < 19 points

Notes :

?Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/25/2017

Assessors/Affiliation: HO, WD

Site Name/Description: TVA PAF

Project ID :

Site Location: WWC13

USGS quad: HUC (12 digit): Latllong: 52 2463, -86.9679
Previous Rainfall (7-days) : 1.29in

Precipitation this Season vs. Normal : very wet wet average d drought unknown
Source of recent & seasonal precip data : Y ﬂ Iﬂ

Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Belknap silt loam Source:

Surrounding Land Use : partially cleared for cropland/partially forested

Severe[ | Moderate Slight

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Dp Absent

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv i WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WWC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions 1 WWE
4. Danly.ﬂow and precipitation records showing feature only flows in direct response ] WWGC I—_—I
to rainfall
5. Presence of multiple populations of abligate lotic organisms with 2 2 month
aquatic phase StreamD
6. Presence of fish (except Gambusia) Lv | Streamg
7. Presence of naturally occurring ground water table connection Lv] Stream[ |
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream
9. Evidence watercourse has been used as a supply of drinking water Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

WPC Guidance For Making Hydrologic Determinations, Version 1.4

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 8

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal=7 ) Absent Weak Moderate Strong |
1. Continuous bed and bank 0 v |1 2 3
2. Sinuous channel 0 vl 2 3
3. In-channel structure: riffle-pool sequences 0 [V11 ]2 3
4. Sorting of soil textures or other substrate /10 L 11 ]2 13
5. Active/relic fioodplain 710 L ]2 13
6. Depositional bars or benches 0 2 mE
7. Braided channel /10 11 2 [ 13
8. Recent alluvial deposits 0 [v]0.5 1 1.5
9. Natural levees 0 [ v 11 2 3
10. Headcuts 0 v |1 2 3
11. Grade controls 0 v]0.5 1 115
12. Natural valley or drainageway Y10 0.5 1 D1.5
13. '\?é Iggsrtn chond order channel on existing USGS or No =0 [JYes=3

B. Hydrology (Subtotal =0.5 ) Absent Weak Moderate | Strong |
14. Subsurface flow/discharge into channel v |0 [ 2 mE
15. Water in channel and >48 hours since sig. rain v 10 1 2 13
16. Leaf litter in channel (January — September) _11.5 11 [ ]os (/10
17. Sediment on plants or on debris 0 0.5 [ — 1.5
18. Organic debris lines or piles (wrack lines) 0 ¥ 10.5 E 1.5
19. Hydric soils in stream bed or sides of channel v |No = Yes=1.5

C. Biology (Subtotal=05 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ' 3 2 11 710
21. Rooted plants in channel ’ 3 2 [T [v1o
22. Crayfish in stream (exclude in floodplain) 0 v 10.5 LN |:|1 5
23. Bivalves/mussels 710 ([ 11 2 [ 13
24. Amphibians v |0 [Jo.5 1 1.5
25. Macrobenthos (record type & abundance) v |0 Q1 3
26. Filamentous algae; periphyton v |0 1 2 3
27. Iron oxidizing bacteria/fungus | v |0 0.5 1 1.5
28.Wetland plants in channel v |0 0.5 1 12

T Focus is on the presence of upland plants.

Total Points = 8

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

% Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Str 4 Date/Time: 10/25/2017
Assessors/Affiliation: HO, WD ProjectDF

Site Name/Description: TVA PAF
Site Location: WWC 14

USGS quad: HUC (12 digit): Latllong: 37 2474, -86.9703

Previous Rainfall (7-days) : 1.29in
Precipitation this Season vs. Normal : very wet wet average d drought unknown
i e e

Source of recent & seasonal precip data : v
Watershed Size : Photos: Y or N (circle) Number :
Soil Type(s) / Geology : Belknap silt loam Source:

Surrounding Land Use : partially cleared for cropland/partially forested

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe[ | Moderate Slight Absent

Primary Field Indicators Observed

Primary Indicators YES
1. Hydrologic feature exists solely due to a process discharge WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WWC

3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions

4. Daily flow and precipitation records showing feature only flows in direct response
to rainfall

5. Presence of multiple populations of obligate lotic organisms with 2 2 month
aquatic phase

wwc []
wwce []

StreamD

INH00 O] 0 Hs

6. Presence of fish (except Gambusia) Stream D}
7. Presence of naturally occurring ground water table connection Stream[ |
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream
9. Evidence watercourse has been used as a supply of drinking water Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 12.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 8.5 ) Absent Weak Moderate | Strong
1. Continuous bed and bank 0 v 11 2 3
2. Sinuous channel 0 vl 2 3
3. In-channel structure: riffle-pool sequences 0 [V]1 12 []3
4. Sorting of soil textures or other substrate 0 vl [ 12 13
5. Active/relic floodplain 0 Il 12 13
6. Depositional bars or benches 0 [V]1 2 13
7. Braided channel [/]0 [ 2 3
8. Recent alluvial deposits []0 [v]o.5 1 1.5
9. Natural levees 0 [v]1 2 3
10. Headcuts 0 v 11 2 3
11. Grade controls v/]0 0.5 1 115
12. Natural valley or drainageway v 10 0.5 1 1.5
13. r\/l-\ltR lggsrtn ':t‘a)cond order channel on existing USGS or No =0 [JYes=3

B. Hydrology (Subtotal =2.5 ) Absent Weak | Moderate | Strong |
14. Subsurface flow/discharge into channel v 10 [ 2 K
15. Water in channel and >48 hours since sig. rain v 10 1 2 (13
16. Leaf litter in channel (January — September) 1.5 I []os /10
17. Sediment on plants or on debris 0 v 10.5 [ 1.5
18. Organic debris lines or piles (wrack lines) 0 v10.5 [ 11 1.5
19. Hydric soils in stream bed or sides of channel No=0 v|Yes=15

C. Biology (Subtotal=15 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ' 3 2 T /]0
21. Rooted plants in channel ' 3 12 1 v]o
22. Crayfish in stream (exclude in floodplain) 0 v 10.5 I 1.5
23. Bivalves/mussels /10 K 2 L I3
24. Amphibians 0 [v]0.5 1 1.5
25. Macrobenthos (record type & abundance) [v10 g1 3
26. Filamentous algae; periphyton v {0 1 2 3
27. Iron oxidizing bacteria/fungus [v]o 0.5 1 [ 5
28.Wetland plants in channel [ Jo 7105 1 [12

T Focus is on the presence of upland plants.

Total Points = 12.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

?Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to W-41 Date/Time: 10/26/2017

Assessors/Affiliation: HO, WD Project ID :
Site Name/Description: TVA PAF

Site Location: WWC15

USGS quad: HUC (12 digit): Latilong: 57 5426, -86.9720

Previous Rainfall (7-days) : 1.28in
Precipitation this Season vs. Normal : very wet wet average d drought unknown
R v 5

Source of recent & seasonal precip data : IT
Watershed Size : Photos: Y or N (circle) Number :
Soil Type(s) / Geology : Belknap silt loam source:|USGS

Surrounding Land Use : Managed forested land

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe Moderate Slight Absent

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv e
2. Defined bed and bank absent, dominated by upland vegetation / grass v WWC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions 1 A
4. Dally'ﬂow and precipitation records showing feature only flows in direct response ] WWG D
to rainfall
5. Presence of multiple populations of obligate lotic organisms with 2 2 month
aquatic phase 1 Stream[:|
6. Presence of fish (except Gambusia) L v | Stream
7. Presence of naturally occurring ground water table connection Lv_| Stream _|
8. Flowing water in channel and 7 days since last precipitation in local watershed 1] Stream
9. Evidence watercourse has been used as a supply of drinking water LY Stream |:]

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 12

Justification / Notes :
A beaver dam at the head of this wwc forms the pond seen in satellite photos.




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal=9 ) Absent Weak Moderate Strong |
1. Continuous bed and bank 0 [/]1 2 3
2. Sinuous channel 0 v 11 2 3
3. In-channel structure: riffle-pool sequences 0 [v/]1 ]2 &
4. Sorting of soil textures or other substrate 0 v |1 2 [13
5. Active/relic floodplain /10 1 [ ]2 [13
6. Depositional bars or benches 0 v |1 2 HE
7. Braided channel [/]0 11 2 13
8. Recent alluvial deposits [ 10 v 10.5 1 1.5
9. Natural levees v 10 1 2 3
10. Headcuts 0 1 [ ]2 v13
11. Grade controls 0 v]0.5 11 [ 115
12. Natural valley or drainageway v |0 0.5 1 115
13. At least second order channel on existing USGS or
NRCS map 9 No =0 [Yes=3

B. Hydrology (Subtotal=2 ) Absent Weak Moderate | Strong |
14. Subsurface flow/discharge into channel v 10 1 2 E
15. Water in channel and >48 hours since sig. rain v |0 1 2 3
16. Leaf litter in channel (January — September) 1.5 [E 0.5 v10
17. Sediment on plants or on debris /10 0.5 11 1.5
18. Organic debris lines or piles (wrack lines) 0 v 0.5 11 1.5
19. Hydric soils in stream bed or sides of channel No = v|Yes=1.5

C. Biology (Subtotal=1 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ' mE 2 L1 [/ ]0
21. Rooted plants in channel ' 3 [ {2 [T /10
22. Crayfish in stream (exclude in floodplain) 0 v10.5 L E|1 5
23. Bivalves/mussels /10 [ ]1 2 I3
24. Amphibians 0 [/]0.5 1 1.5
25. Macrobenthos (record type & abundance) [v]o Hf |2 3
26. Filamentous algae; periphyton v 10 1 12 3
27. Iron oxidizing bacteria/fungus v 10 0.5 1 [11s
28.Wetland plants in channel 0 0.5 1 []2

" Focus is on the presence of upland plants.

Total Points = 12

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

ZFocus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Str 10 Date/Time: 10/26/2017

Assessors/Affiliation: HO, WD Project ID :

Site Name/Description: TVA PAF

Site Location: WWC 16

USGS quad: HUC (12 digit):

Previous Rainfall (7-days) : 1.28in

Lat/Long: 37.2426, -86.9720

Precipitation this Season vs. Normal : very wet wet average d drought unknown
i I o M o

Source of recent & seasonal precip data : IT
Watershed Size : Photos: Y or N (circle) Number :
Soil Type(s) / Geology : Belknap silt loam source:|USGS

Surrounding Land Use : Managed forested land

Severe Moderate Slight Absent

Degree of historical alteration to natural channel hology & hydrology (circle one & describe fully in Notes) :
V]

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv ] WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WWC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions 1] e
4, Dally'ﬂow and precipitation records showing feature only flows in direct response - WWC I:]
to rainfall
5. Presence of multiple populations of obligate lotic organisms with 2 2 month
aquatic phase ] Stream[]
6. Presence of fish (except Gambusia) Lv Stream
7. Presence of naturally occurring ground water table connection [ v Stream[ |
8. Flowing water in channel and 7 days since last precipitation in local watershed 1] Stream
9. Evidence watercourse has been used as a supply of drinking water Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-

WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 12

Justification / Notes :

A

beaver dam at the head of this wwc forms the pond seen in satellite photos.




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal =9 ) Absent Weak | Moderate | Strong |
1. Continuous bed and bank 0 [v 11 2 3
2. Sinuous channel 0 v |1 2 3
3. Inchannel structure: riffle-pool sequences 0 [/]1 []2 L3
4. Sorting of soil textures or other substrate 0 (v ]1 [ 12 13
5. Active/relic floodplain v/ 10 1 [ ]2 [13
6. Depositional bars or benches 0 v |1 2 13
7. Braided channel [/]0 [ 2 3
8. Recent alluvial deposits [ jo0 v 10.5 1 1.6
9. Natural levees v |0 1 2 3
10. Headcuts 0 1 2 V13
11. Grade controls 0 v 10.5 1 [ 11.5
12. Natural valley or drainageway v 10 0.5 1 15
13. At least second order channel on existing USGS or

NRCS map g No = 0 [IYes=3
B. Hydrology (Subtotal=2 ) Absent Weak | Moderate | Strong |
14. Subsurface flow/discharge into channel v 10 1 2 L_I3
15. Water in channel and >48 hours since sig. rain v |0 1 2 [13
16. Leaf litter in channel (January — September) 1.6 it [Jo.5 v]0
17. Sediment on plants or on debris Y10 0.5 11 1.5
18. Organic debris lines or piles (wrack lines) 0 v 10.5 [ 1 1.5
19. Hydric soils in stream bed or sides of channel No=0 v|Yes=15
C. Biology (Subtotal=1 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ' [ 13 2 L (v 10
21. Rooted plants in channel ' 3 [ 2 [ Lv]o
22. Crayfish in stream (exclude in floodplain) 0 ¥10.5 |1 D1 5
23. Bivalves/mussels /10 [ 2 [ 13
24. Amphibians 0 [v]0.5 1 1.5
25. Macrobenthos (record type & abundance) [v]0 D1 2 3
26. Filamentous algae; periphyton v 10 1 2 3
27. Iron oxidizing bacteria/fungus o 0.5 1 Ij1.5
28.Wetland plants in channel * [/]o 0.5 1 ]2

TFocus is on the presence of upland plants.

Total Points = 12

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

?Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Str 10 Date/Time: 10/26/2017

Assessors/Affiliation: HO, WD

Site Name/Description: TVA PAF

Project ID :

Site Location: \WWC17

USGS quad: HUC (12 digit) Latilong: 37 9396, -86.9753
Previous Rainfall (7-days) : 1.28in

Precipitation this Season vs. Normal :  very wet wet average d drought unknown
Source of recent & seasonal precip data : v ﬁ d l

Watershed Size :

Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Belknap silt loam

Source:

USGS

Surrounding Land Use : Managed forested land

Severe[ | Moderate Slight

Absent

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv ] WWwWC
2. Defined bed and bank absent, dominated by upland vegetation / grass Y e
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions 1 WG
4. Dally.ﬂow and precipitation records showing feature only flows in direct response - WWGC I:I
to rainfall
5. Presence of multiple populations of obligate lotic organisms with =2 2 month
aquatic phase 1 Stream|:|
6. Presence of fish (except Gambusia) Lv ] Stream
7. Presence of naturally occurring ground water table connection Lv ] Stream
8. Flowing water in channel and 7 days since last precipitation in local watershed 1 Stream
9. Evidence watercourse has been used as a supply of drinking water v Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table

on page 2 of this sheet, and provide score below.

WPC Guidance For Making Hydrologic Determinations, Version 1.4

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 12

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 9.5 ) Absent Weak Moderate | Strong |
1. Continuous bed and bank 0 [v]1 2 3
2. Sinuous channel 0 v |1 2 3
3. In-channel structure: riffle-pool sequences 0 rak ]2 13
4. Sorting of soil textures or other substrate 0 [v |1 [ ]2 13
5. Active/relic floodplain 0 v 11 ]2 13
6. Depositional bars or benches 0 v 11 2 3
7. Braided channel [v]0 1 2 13
8. Recent alluvial deposits [ ]0 v 10.5 1 1.5
9. Natural levees [0 1 2 3
10. Headcuts 10 1 2 3
11. Grade controls 0 [v]0.5 1 L 115
12. Natural valley or drainageway 0 |[/]o5 1 115
13. '\f;t? gagsr:] Z(:)cond order channel on existing USGS or No = 0 [JYes=3

B. Hydrology (Subtotal=2 ) Absent Weak | Moderate | Strong |
14. Subsurface flow/discharge into channel v |0 11 2 3
15. Water in channel and >48 hours since sig. rain v 10 11 2 [13
16. Leaf litter in channel (January — September) 1.5 [ 0.5 [/]0
17. Sediment on plants or on debris 0 0.5 mE — 1.5
18. Organic debris lines or piles (wrack lines) 0 v 0.5 11 1.5
19. Hydric soils in stream bed or sides of channel No=0 YiYes=1.5

C. Biology (Subtotal=1 ) Absent Weak Moderate | Strong |
20. Fibrous roots in channel ' 3 2 I v |0
21. Rooted plants in channel ' 3 |12 [T Lv 10
22. Crayfish in stream (exclude in floodplain) 0 ¥ 10.5 L1 [:1 1o
23. Bivalves/mussels 710 [ 2 [ I3
24. Amphibians 0 [/]0.5 1 15
25. Macrobenthos (record type & abundance) [v10 Q1 7 3
26. Filamentous algae; periphyton v 10 1 2 3
27. Iron oxidizing bacteria/fungus 0 0.5 1 15
28.Wetland plants in channel * /1o 0.5 1 12

TFocus is on the presence of upland plants.

Total Points = 12.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

?Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017
Assessors/Affiliation: HO, WD FrojectiDz

Site Name/Description: TVA PAF
Site Location: WWC18

USGS quad: HUC (12 digit) Latllong: 37 2399, -86.9766

Previous Rainfall (7-days) : 1.28in
Precipitation this Season vs. Normal : very wet wet average d drought unknown
[o]- e ]

Source of recent & seasonal precip data : Y
Watershed Size : Photos: Y or N (circle) Number :
Soil Type(s) / Geology : Belknap silt loam source]|USGS

Surrounding Land Use : Managed forested land

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe[ | Moderate DD Slight Absent

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv | wwceC
2. Defined bed and bank absent, dominated by upland vegetation / grass v WWC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions B LS
4, Dally.ﬂow and precipitation records showing feature only flows in direct response ] WWGC [:]
to rainfall
5. Presence of multiple populations of obligate lotic organisms with = 2 month
aquatic phase Stream|:]
6. Presence of fish (except Gambusia) Lv ] Stream
7. Presence of naturally occurring ground water table connection v Stream[ |
8. Flowing water in channel and 7 days since last precipitation in local watershed Y Stream
Stream

LQ. Evidence watercourse has been used as a supply of drinking water

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 12

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subfotal = 9.5 ) Absent Weak Moderate Strong |
1. Continuous bed and bank 0 raf 2 3
2. Sinuous channel 0 v |1 2 3
3. In-channel structure: riffle-pool sequences []o v 11 ]2 3
4. Sorting of soil textures or other substrate 0 v |1 [ ]2 3
5. Active/relic floodplain 0 /11 [ ]2 3
6. Depositional bars or benches 0 v 11 2 []3
7. Braided channel [/]0 1 2 [ 13
8. Recent alluvial deposits mf v ]0.5 1 1.5
9. Natural levees 0 v 11 2 3
10. Headcuts []0 /11 2 3
11. Grade controls 0 [+]0.5 1 [ ]1.5
12. Natural valley or drainageway 0 0.5 1 1.5
13. ’\?th Ic(;egsr:1 Z(:)cond order channel on existing USGS or No =0 [JYes =3
B. Hydrology (Subtotal =2 ) Absent Weak Moderate Strong |
14. Subsurface flow/discharge into channel v |0 [ 2 L_I3
15. Water in channel and >48 hours since sig. rain v 10 1 2 [13
16. Leaf litter in channel (January — September) 1.5 [k |:]0.5 /10
17. Sediment on plants or on debris 0 0.5 11 1.5
18. Organic debris lines or piles (wrack lines) 0 v 10.5 E 1.5
19. Hydric soils in stream bed or sides of channel No = v|Yes=15
C. Biology (Subtotal=1 ) Absent Weak Moderate | Strong |
20. Fibrous roots in channel ' 3 2 L [v 10
21. Rooted plants in channel ' 3 [ 12 1 [v]o
22. Crayfish in stream (exclude in floodplain) 0 ¥ 10.5 LI 1.5
23. Bivalves/mussels v 10 1 2 [ I3
24. Amphibians 0 [V]0.5 1 1.5
25. Macrobenthos (record type & abundance) [V]0 [ [ 2 3
26. Filamentous algae; periphyton [/ 10 1 2 3
27. Iron oxidizing bacteria/fungus [Y1o 0.5 1 s
28.Wetland plants in channel v |0 0.5 1 [12

TFocus is on the presence of upland plants.

Total Points = 12.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

“ Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet

Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017

Site Name/Description: TVA PAF

Assessors/Affiliation: HO, WD Project ID :

Site Location: \WWC20

USGS quad: HUC (12 digit):
Previous Rainfall (7-days) : 1.28in

Latllong: 37 5379 -86.9801

Precipitation this Season vs. Normal : very wet wet average d drought unknown
Source of recent & seasonal precip data . l_l v Iﬁ d | I
Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Wellston silt loam Source!| USGS

Surrounding Land Use : Managed forested land

Severe[ ] Moderate Slight

Absent

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :

Primary Field Indicators Observed

precipitation / groundwater conditions

Primary Indicators YES
1. Hydrologic feature exists solely due to a process discharge WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass wWwC
3. Watercourse dry anytime during February through April 15th, under normal WWGC

to rainfall

4. Daily flow and precipitation records showing feature only flows in direct response

wwc []

5. Presence of multiple populations of obligate lotic organisms with 2 2 month
aquatic phase

StreamD

|

SEH O 3

6. Presence of fish (except Gambusia) Stream
7. Presence of naturally occurring ground water table connection Stream
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream
9. Evidence watercourse has been used as a supply of drinking water Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,

determination is complete.

In the absence of a primary indicator, or other definitive evidence, compiete the secondary indicator table

on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 8.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 5.5 ) Absent Weak | Moderate | Strong |
1. Continuous bed and bank 0 [/ 11 2 3
2. Sinuous channel /10 1 2 3
3. In-channel structure: riffle-pool sequences /10 [ ]1 ]2 []3
4. Sorting of soil textures or other substrate 0 v ]2 []3
5. Active/relic floodplain /10 1 []2 []3
6. Depositional bars or benches v/ |0 1 2 13
7. Braided channel [v]o 1 2 [ 13
8. Recent alluvial deposits [ ]0 v/ 10.5 1 1.5
9. Natural levees v |0 1 2 3
10. Headcuts 0 1 V]2 3
11. Grade controls 0 v 10.5 1 115
12. Natural valley or drainageway 0 0.5 1 |:]1 5
13. l\?Ft{ Iéegsrtn :cond order channel on existing USGS or No = 0 [JYes=3
B. Hydrology (Subtotal =2 ) Absent Weak Moderate | Strong
14. Subsurface flow/discharge into channel v 10 1 2 3
15. Water in channel and >48 hours since sig. rain /10 1 2 3
16. Leaf litter in channel (January — September) 1.5 [ 0.5 V|0
17. Sediment on plants or on debris V10 0.5 [ 11 —]1.5
18. Organic debris lines or piles (wrack lines) 0 v/ 10.5 [ 11 1.5
19. Hydric soils in stream bed or sides of channel No=0 [/]Yes=15
C. Biology (Subtotal=1 ) Absent Weak Moderate | Stron
20. Fibrous roots in channel '’ []3 2 [ V10
21. Rooted plants in channe! ' 3 12 [ Lv]o
22. Crayfish in stream (exclude in floodplain) 0 v 10.5 L |:|1.5
23. Bivalves/mussels /10 [ 2 [ I3
24. Amphibians 0 [/]0.5 1 1.5
25. Macrobenthos (record type & abundance) [V]0 [T 2 3
26. Filamentous algae; periphyton v 10 1 2 3
27. Iron oxidizing bacteria/fungus L 10 0.5 1 |:|1 5
28.Wetland plants in channel * [Y1o 0.5 1 12

T Focus is on the presence of upland plants. ? Focus is on the presence of aquatic or wetI;Fd plants.

Total Points = 8.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017
Assessors/Affiliation: HO, WD panioct Ly

Site Name/Description: TVA PAF

Site Location: WWC21

USGS quad: HUC (12 digt): Latilong: 57 2361, -86.9805
Previous Rainfall (7-days) : 1.28in

Precipitation this Season vs. Normal : very wet wet average IdiLl dr‘%glht unknown
1

Source of recent & seasonal precip data : Y
Watershed Size : Photos: Y or N (circle) Number :
Soil Type(s) / Geology : Belknap silt loam source:lUSGS

Surrounding Land Use : Managed forested land

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe[ | Moderate [:]p Slight Absent

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv| WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WwC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions =] Ak
4, Dally'ﬂow and precipitation records showing feature only flows in direct response - WWC |:|
to rainfall
5. Presence of muitiple populations of obligate lotic organisms with 2 2 month
aquatic phase Stream|:|
6. Presence of fish (except Gambusia) Lv| Stream
7. Presence of naturally occurring ground water table connection 1] Stream[ ]
8. Flowing water in channel and 7 days since last precipitation in local watershed Stream
9. Evidence watercourse has been used as a supply of drinking water Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 10.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal =7.5 ) Absent Weak Moderate Strong |
1. Continuous bed and bank 0 v |1 2 3
2. Sinuous channel 0 v 1 2 3
3. In-channel structure: riffle-pool sequences v 10 [ 1 ]2 I3
4. Sorting of soil textures or other substrate 0 Lvii ]2 3
5. Active/relic floodplain v]0 mE []2 3
6. Depositional bars or benches 0 [v]11 2 []3
7. Braided channel [/]0 1 2 3
8. Recent alluvial deposits [ 10 [v]0.5 1 1.5
9. Natural levees /10 %1 2 3
10. Headcuts 0 1 /12 3
11. Grade controls 0 lv]o.5 1 L 115
12. Natural valley or drainageway 0 |[/]o5 1 1.5
13. At least second order channel on existing USGS or

NRCS mah 9 No=0 [Yes=3
B. Hydrology (Subtotal=2 ) Absent Weak Moderate | Strong |
14. Subsurface flow/discharge into channel v 10 1 2 E
15. Water in channel and >48 hours since sig. rain rapy 1 2 [13
16. Leaf litter in channel (January — September) 1.5 [k []o.5 /10
17. Sediment on plants or on debris Y10 0.5 [11 1.5
18. Organic debris lines or piles (wrack lines) 0 v 10.5 [ ]1 1.5
19. Hydric soils in stream bed or sides of channel No=0 v ]Yes=1.5
C. Biology (Subtotal = 1 ) Absent Weak Moderate Stron
20. Fibrous roots in channel ' HE 2 [ [v]0
21. Rooted plants in channe! ' 13 |2 [ [v]o
22. Crayfish in stream (exclude in floodplain) 0 ¥ 10.5 J Ij1.5
23. Bivalves/mussels /10 11 2 [IE]
24. Amphibians 0 [v]0.5 1 1.5
25. Macrobenthos (record type & abundance) [/]0 [ 2 3
26. Filamentous algae; periphyton [v]0 1 2 3
27. Iron oxidizing bacteria/fungus v 10 0.5 1 Ij1.5
28.Wetland plants in channel 0 0.5 1 12

TFocus is on the presence of upland plants.

Total Points = 8.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

“ Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017
Assessors/Affiliation: HO, WD RojsctID:

Site Name/Description: TVA PAF
Site Location: W\WC22

USGS quad: HUC (12 digit): Latilong: 37 2358, -86.9803

Previous Rainfall (7-days) : 1.28in

Precipitation this Season vs. Normal : very wet wet averaf;e d drought unknown
Source of recent & seasonal precip data : v ﬂ | I |

Watershed Size : Photos: Y or N (circle) Number :
Soil Type(s) / Geology : Belknap silt loam source:|USGS

Surrounding Land Use : Managed forested land

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe[ | Moderate[ ] Slight Absent

Primary Field Indicators Observed

Primary Indicators YES
1. Hydrologic feature exists solely due to a process discharge WWwWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WWC
3. Watercourse dry anytime during February through April 15th, under normal WWGC

precipitation / groundwater conditions
4. Daily flow and precipitation records showing feature only flows in direct response
to rainfall
5. Presence of multiple populations of obligate lotic organisms with = 2 month
aquatic phase
Presence of fish (except Gambusia)
Presence of naturally occurring ground water table connection
Flowing water in channel and 7 days since last precipitation in local watershed
Evidence watercourse has been used as a supply of drinking water

wwc [_|
Stream [___|

Stream
Stream
Stream

Stream[ |

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

NONE O 010 Fs

©| |~ o

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 10.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 7.5 ) Absent Weak Moderate Strong |
1. Continuous bed and bank 0 v/ 11 2 3

2. Sinuous channel 0 v 11 2 3

3. In-channel structure: riffle-pool sequences v 10 [ ]2 3

4. Sorting of soil textures or other substrate 0 Lv |1 [ ]2 13 |
5. Active/relic floodplain v/ 10 1 [ ]2 [13

6. Depositional bars or benches 0 v |1 2 13

7. Braided channel [v]0 1 2 [ 13

8. Recent alluvial deposits [ ]0 v/ 10.5 1 1.5

9. Natural levees /10 E 2 3

10. Headcuts 0 [T /]2 3

11. Grade controls 0 0.5 1 C 115

12. Natural valley or drainageway 0 Lv]o.5 1 D1 5

13. 'G\é Ict:agsrtn :Fa)cond order channel on existing USGS or No = 0 [JYes=3

B. Hydrology (Subtotal=2 ) Absent Weak | Moderate | Strong |
14. Subsurface flow/discharge into channel v 10 [ 2 [ 13

15. Water in channel and >48 hours since sig. rain | v/ 10 1 2 3

16. Leaf litter in channel (January — September) 1.5 1 0.5 [/10

17. Sediment on plants or on debris v]0 0.5 1 — 1.5

18. Organic debris lines or piles (wrack lines) 0 ¥ 10.5 mE 1.5

19. Hydric soils in stream bed or sides of channel No = v|Yes=15

C. Biology (Subtotal=1 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ' [ ]3 [ ]2 [T V10

21. Rooted plants in channel 3 2 11 Ls]o

22. Crayfish in stream (exclude in floodplain) 0 v 10.5 LN |:|1.5

23. Bivalves/mussels /10 [ 2 [ I3

24. Amphibians 0 [/]0.5 1 1.5

25. Macrobenthos (record type & abundance) [v]o [ [ o 3

26. Filamentous algae; periphyton v |0 1 2 3

27. Iron oxidizing bacteria/fungus V10 0.5 1 I:|1.5
28.Wetland plants in channel 0 0.5 1 []2

T Focus is on the presence of upland plants.

Total Points = 10.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

“ Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck| Date/Time: 10/26/2017
Assessors/Affiliation: HO, WD ROy 0

Site Name/Description: TVA PAF
Site Location: \WWC23

USGS quad: HUC (12 digit): Latllong: 57 9312, -86.9866

Previous Rainfall (7-days) : 1.28in
Precipitation this Season vs. Normal : very wet wet average d drought unknown
i IO = el 53

Source of recent & seasonal precip data :
Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Bonnie silt loam Source!|USGS

Surrounding Land Use : Managed forested land

Degree of historical alteration to natura! channel morphology & hydrology (circle one & describe fully in Notes) :
Severe[ | Moderate[ ] Slight Absent

Primary Field Indicators Observed

Primary Indicators YES
1. Hydrologic feature exists solely due to a process discharge e
2. Defined bed and bank absent, dominated by upland vegetation / grass WWC
3. Watercourse dry anytime during February through April 15th, under normal WWC

precipitation / groundwater conditions
4. Daily flow and precipitation records showing feature only flows in direct response
to rainfall
5. Presence of multiple populations of obligate lotic organisms with = 2 month
aquatic phase
Presence of fish (except Gambusia)
Presence of naturally occurring ground water table connection
Flowing water in channel and 7 days since last precipitation in local watershed
Evidence watercourse has been used as a supply of drinking water

wwe []
Stream |:|

Stream

Stream|[ ]

Stream

Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

RN O] 0 Hels

O|®|N|

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 9.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 6.5 ) Absent Weak | Moderate | Strong |
1. Continuous bed and bank 0 v 11 2 3
2. Sinuous channel [/10 [ 11 2 3
3. In-channel structure: riffle-pool sequences [/]0 [ ]2 3
4. Sorting of soil textures or other substrate 0 v 1 (]2 3
5. Active/relic floodplain 710 11 [ ]2 3
6. Depositional bars or benches 0 [v11 2 13
7. Braided channel [V]0 11 2 13
8. Recent alluvial deposits 0 [v]0.5 1 1.5
9. Natural levees v |0 1 2 3
10. Headcuts 0 1 V12 3
11. Grade controls 0 v10.5 1 L 115
12. Natural valley or drainageway 0 v 10.5 1 15
13. At least second order channel on existing USGS or
NRCS map 9 No=0 [dYes=3

B. Hydrology (Subtotal=2 ) Absent Weak Moderate | Strong |
14. Subsurface flow/discharge into channel v 10 11 2 E
15. Water in channel and >48 hours since sig. rain v 10 1 2 [13
16. Leaf litter in channel (January — September) 1.5 [k []o.5 v |0
17. Sediment on plants or on debris 0 0.5 [ 1.5
18. Organic debris lines or piles (wrack lines) 0 v 10.5 [ ] 1.5
19. Hydric soils in stream bed or sides of channel No = viYes=15

C. Biology (Subtotal=1 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ' [13 2 L1 v 10
21. Rooted plants in channel ' 3 |12 T LV 10
22. Crayfish in stream (exclude in floodplain) 0 Y105 [ [1 |:|1.5
23. Bivalves/mussels 710 [ 11 2 [IE]
24. Amphibians 0 [/]0.5 1 1.5
25. Macrobenthos (record type & abundance) [v10 Q1 2 3
26. Filamentous algae; periphyton v |0 1 2 3
27. Iron oxidizing bacteria/fungus v 10 0.5 1 |:|1 5
28.Wetland plants in channel * /10 0.5 1 12

Focus is on the presence of upland plants.

Total Points = 9.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

“Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Trib to Jacobs Ck | Date/Time: 10/26/2017

Assessors/Affiliation: HO, WD Project ID :
Site Name/Description: TVA PAF

Site Location: WWC24

USGS quad: HUC (12 digit): Latilong: 5 2302 -86.9877

Previous Rainfall (7-days) : 1.28in

Precipitation this Season vs. Normal : very wet wet average d drought unknown
T 7 - S E

Source of recent & seasonal precip data .

Watershed Size : Photos: Y or N (circle) Number :

Soil Type(s) / Geology : Belknap silt loam Source:|USGS

Surrounding Land Use : Managed forested land

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe[ ] Moderate Dp Slight Absent

Primary Field Indicators Observed

Primary Indicators NO YES
1. Hydrologic feature exists solely due to a process discharge Lv | WWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WWC
3. Watercourse dry anytime during February through April 15th, under normal
precipitation / groundwater conditions =1 WWGE
4. Dally.ﬂow and precipitation records showing feature only flows in direct response - WWC D
to rainfall
5. Presence of multiple populations of obligate lotic organisms with = 2 month
aquatic phase ] Stream|:]
6. Presence of fish (except Gambusia) Lv ] Stream
7. Presence of naturally occurring ground water table connection Lv | Stream
8. Flowing water in channel and 7 days since last precipitation in local watershed [ = Stream
9. Evidence watercourse has been used as a supply of drinking water LY Stream

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 10.5

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal = 7.5 ) Absent Weak Moderate | Strong
1. Continuous bed and bank 0 [/]1 2 3
2. Sinuous channel v |0 1 2 3
3. In-channel structure: riffle-pool sequences /]0 [ ]1 [ 12 [ 13
4. Sorting of soil textures or other substrate 0 [ v 1 12 13
5. Active/relic floodplain 0 v |1 ]2 [13
6. Depositional bars or benches 0 v |1 2 []3
7. Braided channel [/]0 1 2 [ 13
8. Recent alluvial deposits 0 v |0.5 1 1.5
9. Natural levees v 10 1 2 3
10. Headcuts 0 1 V12 3
11. Grade controls 0 [v]0.5 1 115
12. Natural valley or drainageway 0 [Z10.5 1 115
13. I\?lt? Iggsrtn chond order channel on existing USGS or No=0 [JYes=3

B. Hydrology (Subtotal=2 ) Absent Weak | Moderate | Stron
14. Subsurface flow/discharge into channel v]0 1 2 [13
15. Water in channel and >48 hours since sig. rain v 10 1 2 13
16. Leaf litter in channel (January — September) 1.5 N []o.5 v 10
17. Sediment on plants or on debris V10 0.5 [ 1.5
18. Organic debris lines or piles (wrack lines) 0 v 10.5 [ 11 1.5
19. Hydric soils in stream bed or sides of channel No=0 v 1Yes=1.5

C. Biology (Subtotal=1 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ’ [ 13 2 g v]0
21. Rooted plants in channel ' 3 [ ]2 [ [v]o
22. Crayfish in stream (exclude in floodplain) 0 v10.5 Q1 1.5
23. Bivalves/mussels /10 [ 11 []2 L_13
24. Amphibians 0 [v]o.5 [N 1.5
25. Macrobenthos (record type & abundance) [V]0 L1 3
26. Filamentous algae; periphyton v |0 1 2 3
27. lron oxidizing bacteria/fungus Lv10 0.5 1 1.5
28.Wetland plants in channel v 10 0.5 1 []2

T Focus is on the presence of upland plants.

Total Points = 9.5

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

“Focus is on the presence of aquatic or wetland plants.




Hydrologic Determination Field Data Sheet
Tennessee Division of Water Pollution Control, Version 1.4

County: Muhlenberg Named Waterbody: Date/Time: 10/26/2017
Assessors/Affiliation: HO, WD RrolechiD

Site Name/Description: TVA PAF
Site Location: \WWC25

USGS quad: HUC (12 digit): Letllong: 37 2278 -86.9904

Previous Rainfall (7-days) : 1.28in
Precipitation this Season vs. Normal :  very wet wet average d drought unknown
e T T

Source of recent & seasonal precip data . IT
Watershed Size : Photos: Y or N (circle) Number :
Soil Type(s) / Geology : Belknap silt loam source:USGS

Surrounding Land Use : Managed forested land

Degree of historical alteration to natural channel morphology & hydrology (circle one & describe fully in Notes) :
Severe[ ] Moderate |:|p Slight Absent

Primary Field Indicators Observed

Primary Indicators YES
1. Hydrologic feature exists solely due to a process discharge WWwWC
2. Defined bed and bank absent, dominated by upland vegetation / grass WwC
3. Wwat d ime during Feb th h April 15th, und |
atercourse dry anytime during February through Apri under norma WWG

precipitation / groundwater conditions
4. Daily flow and precipitation records showing feature only flows in direct response
to rainfall
5. Presence of multiple populations of obligate lotic organisms with = 2 month
aquatic phase
Presence of fish (except Gambusia)
Presence of naturally occurring ground water table connection
Flowing water in channel and 7 days since last precipitation in local watershed
Evidence watercourse has been used as a supply of drinking water

wwe [
Stream [:]

Stream q
Stream[ |
Stream

Stream|[ |

NOTE : If any Primary Indicators 1-9 = “Yes”, then STOP; absent directly contradictory evidence,
determination is complete.

{TRRD| 0] s

©|o|~|o

In the absence of a primary indicator, or other definitive evidence, complete the secondary indicator table
on page 2 of this sheet, and provide score below.

Guidance for the interpretation and scoring of both the primary & secondary indicators is provided in TDEC-
WPC Guidance For Making Hydrologic Determinations, Version 1.4

Overall Hydrologic Determination =wwc

Secondary Indicator Score (if applicable) = 13

Justification / Notes :




Secondary Field Indicator Evaluation

A. Geomorphology (Subtotal =7.5 ) Absent Weak Moderate | Strong |
1. Continuous bed and bank 0 [/]1 2 3
2. Sinuous channel [v]o 1 2 3
3. In-channel structure: riffle-pool sequences [v]0 [ ]1 ]2 EB
4. Sorting of soil textures or other substrate 0 [v |1 [ ]2 13
5. Active/relic floodplain 0 v ]1 [ ]2 13
6. Depositional bars or benches 0 v 11 2 13
7. Braided channel [/]0 1 2 []3
8. Recent alluvial deposits 0 v 10.5 1 1.5
9. Natural levees v {0 1 2 3
10. Headcuts 0 1 V12 3
11. Grade controls 0 [v]05 1 115
12. Natural valley or drainageway 0 Ivlos 1 115
13. l\'lAI; Ié:gsr:] :t:)cond order channel on existing USGS or No =0 [JYes=3
B. Hydrology (Subtotal=2 ) Absent Weak Moderate | Strong |
14. Subsurface flow/discharge into channel Y10 1 2 [13
15. Water in channel and >48 hours since sig. rain | v |0 1 2 3
16. Leaf litter in channel (January — September) 1.5 N 0.5 [V/10
17. Sediment on plants or on debris 0 0.5 [ ]1 — 1.5
18. Organic debris lines or piles (wrack lines) 0 v 10.5 [ ]1 1.5
19. Hydric soils in stream bed or sides of channel No=0 viYes=15
C. Biology (Subtotal =35 ) Absent | Weak | Moderate | Strong |
20. Fibrous roots in channel ' mE 2 L [
21. Rooted plants in channel ' 3 | |2 [ L/ 10
22. Crayfish in stream (exclude in floodplain) [0 0.5 vl |:]1 5
23. Bivalves/mussels [/]0 [ ]1 2 [ 13
24. Amphibians 0 []o.5 v |1 1.5
25. Macrobenthos (record type & abundance) v 10 |:|1 3
26. Filamentous algae; periphyton 0 v |1 12 3
27 Iron oxidizing bacteria/fungus 0 v 10.5 1 1.5
28.Wetland plants in channel v |0 0.5 12

TFocus is on the presence of upland plants.

Total Points = 13

Under Normal Conditions, Watercourse is a Wet Weather
Conveyance if Secondary Indicator Score < 19 points

Notes :

“Focus is on the presence of aquat

ic or wetland plants.




GYP Stack, Slag Pong and Peabody Ash Pond
Potential Breach Area — Wetland Survey

Attachment 2 — Photo Log

AECOM

13



AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Site Location: Paradise Fossil Plant, Drakesboro,
Kentucky

Project No.
60532201

Photo No. Date:
1 9/13/17
Location

South of Gypsum stack
landfill

Description:

Wetland 27

Photo No. Date:
2 9/13/17

Location:

Gypsum stack landfill

Description:

Upland associated with
wetlands south of W-27.




A:COM PHOTOGRAPHIC LOG

Client Name: Site Location: Paradise Fossil Plant, Drakesboro, Project No.
Tennessee Valley Authority Kentucky 60532201
Photo No. Date:

3 9/13/17
Location

Gypsum stack landfill

Description:

Pond 5 formed by beaver
dam in W-26, facing south

Photo No. Date:
4 9/13/17

Location:

Gypsum stack landfill

Description:




AECOM PHOTOGRAPHIC LOG

Client Name: Site Location: Paradise Fossil Plant, Drakesboro, Project No.

Tennessee Valley Authority Kentucky 60532201

Photo No. Date: g 3 PRI ¢ > ¢ .‘. i oy / g S 2 lrr"‘}s}‘}ﬁ
5 9/13/17 ) : ‘

Location

Gypsum stack landfill

Description:

Linear Wetland 1 (LW1)
located in roadside ditch
east of Wetland 27

Photo No. Date:
6 9/13/17

Location:

Gypsum stack landfill

Description:

Soils in LW-1




A:COM PHOTOGRAPHIC LOG

Client Name: Site Location: Paradise Fossil Plant, Drakesboro, Project No.
Tennessee Valley Authority Kentucky 60532201
Photo No. Date:

7 9/13/17
Location

Gypsum stack landfill

Description:

Upstream portion of LW-1

Photo No. Date:
8 9/13/17

Location:

Gypsum stack landfill

Description:

Northeast corner of Gyp
Stack, Northern extent of
survey area facing south.




A:COM PHOTOGRAPHIC LOG

Client Name: Project No.

60532201

Site Location: Paradise Fossil Plant, Drakesboro,

Tennessee Valley Authority Kentucky

Photo No. Date:
9 9/13/17
Location

Gypsum stack landfill

Description:

Northern extent of survey
area facing north.

Photo No. Date:
10 9/13/17

Location

Gypsum stack landfill

Description:

Drainage from the gyp
stack landfill will runoff
into this area from the
north west side of the
landfill. Stream-2 is in the
ditch across the road at
the edge of the trees.




A-COM PHOTOGRAPHIC LOG

Client Name: Site Location: Paradise Fossil Plant, Drakesboro, Project No.
Tennessee Valley Authority Kentucky 60532201
Photo No. Date:

11 9/13/17
Location

Gypsum stack landfill

Description:

Str-2 looking downstream,
(east).

Photo No. Date:
12 9/13/17
Location

Gypsum stack landfill

Description:

Str-2 looking upstream,
west




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Kentucky

Site Location: Paradise Fossil Plant, Drakesboro, Project No.

60532201

Photo No. Date:
13 9/13/17

Location

Gypsum stack landfill

Description:

Pond 7 on Wildlife
Management land.
Stream 2 and landfill
access road runoff flow to
this Pond 7.

Photo No. Date:
14 9/13/17

Location

Gypsum stack landfill

Description:

Access road to wildlife
managed land. Culverts
transfer Stream 2
drainage below this road
from west to east (right to
left).




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Site Location: Paradise Fossil Plant, Drakesboro,
Kentucky

Project No.
60532201

Photo No. Date:
15 9/13/17

Location

Gypsum stack landfill

Description:

Str-2 crosses a road via
culverts and forms a small
area of standing water.

Photo No. Date:
16 9/13/17
Location

Gypsum stack landfill

Description:

Landfill toe of slope
drainage pathway looking
east




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Site Location: Paradise Fossil Plant, Drakesboro,
Kentucky

Project No.
60532201

Photo No. Date:
17 9/13/17

Location

Gypsum stack landfill

Description:

Landfill toe of slope
drainage pathway looking
west

Photo No. Date:
18 9/13/17

Location

Gypsum stack landfill

Description:

Landfill toe of slope
drainage pathway culvert
facing south




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Kentucky

Site Location: Paradise Fossil Plant, Drakesboro, Project No.

60532201

Photo No. Date:
19 9/13/17

Location

Gypsum stack landfill

Description:

Str-2 entering W-28 and
Pond 7

Photo No. Date:
20 9/13/17

Location

Gypsum stack landfill

Description:

From south end of Pond 7
and W-28 looking north at
the Gyp Stack landfill




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Site Location: Paradise Fossil Plant, Drakesboro,
Kentucky

Project No.
60532201

Photo No. Date:
21 9/13/17

Location

Gypsum stack landfill

Description:

North end of Pond 7
looking south away from
the landfill

Photo No. Date:
22 9/13/17
Location

Gypsum stack landfill

Description:

Open water area of Pond
7 at boat ramp access on
west side.




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Site Location: Paradise Fossil Plant, Drakesboro, Project No.

Kentucky

Photo No. Date:
23 9/13/17

Location

Gypsum stack landfill

Description:

Gyp stack Stilling Pond 2
facing southeast.

60532201

Photo No. Date:
24 9/13/17
Location

Gypsum stack landfill

Description:

Leachate stream on east
side of Gyp Stack, part of
NPDES system, facing
north.




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Site Location: Paradise Fossil Plant, Drakesboro,
Kentucky

Project No.
60532201

Photo No. Date:
25 9/13/17

Location

Gypsum stack landfill

Description:

Leachate stream from
Gyp Stack facing east.

Photo No. Date:
26 9/13/17
Location

Gypsum stack landfill

Description:

Overflow from retention
pond(culvert) joins with the
leachate stream.




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Kentucky

Site Location: Paradise Fossil Plant, Drakesboro, Project No.

60532201

Photo No. Date:
27 9/13/17

Location

Gypsum stack landfill

Description:

Leachate stream looking
west towards the landfill.

Photo No. Date:
28 9/13/17

Location

Gypsum stack landfill

Description:

Culvert in leachate stream
under haul road, facing
northeast.




AECOM PHOTOGRAPHIC LOG

Client Name: Site Location: Paradise Fossil Plant, Drakesboro, Project No.
Tennessee Valley Authority Kentucky 60532201
Photo No. Date:

29 9/13/17
Location

Gypsum stack landfill

Description:

Leachate stream looking
east towards the plant.

Photo No. Date:
30 9/13/17

Location

Gypsum stack landfill

Description:

Leachate stream takes a
turn to the south and
crosses under that haul
road.




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Site Location
Kentucky

: Paradise Fossil Plant, Drakesboro,

Project No.
60532201

Photo No. Date:
31 9/13/17

Location

Gypsum stack landfill

Description:

Culvert exit on the south
side of the haul road.
Stream continues out of
survey area into the ash
pond and NPDES
discharge.

Photo No. Date:
32 9/13/17

Location

Gypsum stack landfill

Description:

Eastern end of the
roadside ditch east of
Photo 33 that contains the
leachate stream. Also the
eastern extent of the
survey area.




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Site Location: Paradise Fossil Plant, Drakesboro,
Kentucky

Project No.
60532201

Photo No. Date:
33 9/13/17

Location

Gypsum stack landfill

Description:

Roadside ditch, south side
of road leading to gyp
stack landfill opposite
photo 32 facing east.

Photo No. Date:
34 9/13/17

Location

Gypsum stack landfill

Description:

Pond 6 (also designated
trout stocking pond with
roadside signage) south of
landfill facing southwest.




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Kentucky

Site Location: Paradise Fossil Plant, Drakesboro, Project No.

60532201

Photo No. Date:
35 9/13/17

Location

Gypsum stack landfill

Description:

WWC-1 looking south,
upstream of PUB-1

Photo No. Date:
36 9/13/17

Location

Gypsum stack landfill

Description:

LW-1 is a small narrow
ditch containing wetland
plants upstream of Pond
5.




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Kentucky

Photo No. Date:
37 9/13/17

Location

Gypsum stack landfill

Description:

LW-1, eastern end, facing
west.

Site Location: Paradise Fossil Plant, Drakesboro, Project No.

60532201

Photo No. Date:
38 9/13/17

Location

Gypsum stack landfill

Description:

WWC-3 where it makes
confluence with WWC-2
facing south




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Site Location: Project No.
PAF Peabody Ash Pond Breach Zone 60532201

Photo No. Date:

1 10/26/17
Direction Photo
Taken:

Northwest
Description:

Stream 3 flowing through
culvert under dirt road off
Riverside Road.

) -l WA

o O AT

Photo No. Date:
2 10/26/17

Direction Photo
Taken:

Northeast

Description:

Upper reach of Stream
4




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Photo No. Date:

3 10/26/17
Direction Photo
Taken:

Southwest
Description:

Confluence of Stream 3
and Stream 4

Photo No. Date:
4 10/26/17

Direction Photo
Taken:

North

Description:

Pond with beaver dam
upstream of Stream 4

Site Location:

PAF Peabody Ash Pond Breach Zone

Project No.




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Photo No. Date:
5 10/26/17

Direction Photo

Taken:

Southeast

Description:

Lower reach of Stream 3
flowing through Wetland
40.

Site Location:
PAF Peabody Ash Pond Breach Zone
; ~3 &n u-“; o .‘;.-"i' ;. “-. 'y

Project No.
60532201

'

Photo No. Date:
6 10/26/17

Direction Photo
Taken:

West

Description:

Wetland 40




A-COM PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.
Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201
Photo o [ Dare: ] o (X R R WA 2o
7 10/26/17 | L el . R ». 1 ; ,ég‘.’%fr &
3 & - 2 ) y .v“.",, ,t-"
Direction Photo VN RS : T At »
Taken: ik A RIS X A ',)f
Northwest
Description:

Wetland 30 on northern
bank of Jacob’s Creek

Photo No. Date:

8 10/26/17
Direction Photo
Taken:

Generally Northeast

Description:

Representative photo of
Jacobs Creek looking
upstream.
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Client Name: Site Location: Project No.

Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201
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Photo No. Date:
9 10/26/17

Direction Photo
Taken:

East

Description:

Wetland 35 from opposite
side of Jacobs Creek.

Photo No. Date:
10 10/26/17

Direction Photo
Taken:

East

Description:

Stream 5 flowing into
Jacobs Creek.
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Client Name: Site Location: Project No.
Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201

Photo No. Date:
11 10/26/17

Direction Photo
Taken:

West

Description:

Seep marking the start of
Stream 5.

Photo No. Date:
12 10/26/17

Direction Photo
Taken:

Northeast

Description:

Wetland 31with
transmission lines in the
background.
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Client Name: Site Location: Project No.
Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201
Photo No. Date: _g 3 A o
13 10/26/17 | > ¥
Direction Photo
Taken:
Southwest
Description:

Wetland 31 adjacent to
Jacobs Creek.

Photo No. Date:
14 10/26/17

Direction Photo
Taken:

East

Description:

Swamp area of Wetland
32.
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Client Name:

Tennessee Valley Authority

Photo No. Date:
15 10/26/17

Direction Photo
Taken:

West

Description:

Wetland 32

Photo No. Date:
16 10/26/17

Direction Photo
Taken:

East

Description:

Stream 6 flowing out of
Wetland 32 and into
Jacobs Creek

Site Location: Project No.
PAF Peabody Ash Pond Breach Zone 60532201
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Client Name:

Tennessee Valley Authority

Photo No. Date:
17 10/26/17

Direction Photo
Taken:

Southeast

Description:

Upstream of Stream 7
flowing into Wetland 32

Photo No. Date:
18 10/26/17

Direction Photo
Taken:

Northwest

Description:

Representative photo of
Wetland 33

Site Location: Project No.

PAF Peabody Ash Pond Breach Zone 60532201
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Client Name:

Tennessee Valley Authority

Photo No. Date:

19 10/26/17
Direction Photo
Taken:

South
Description:

Stream 8 looking
upstream.

Photo No. Date:
20 10/26/17

Direction Photo
Taken:

Down

Description:

Silty bottom in Stream 8

Site Location:

‘{‘x’

Project No.

PAF Peabody Ash Pond Breach Zone 60532201

7




AZCOM

PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.
Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201
Photo No. Date:
21 10/26/17
Direction Photo
Taken:
Southeast
Description:

Dominant vegetation in
Wetland 34.

Photo No. Date:
22 10/26/17

Direction Photo
Taken:

Southeast

Description:

Wetland 35 on east bank
of Jacobs Creek
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Client Name: Site Location: Project No.
Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201
Photo No. Date:
23 10/26/17
Direction Photo
Taken:
West
Description:

Pond formed by beaver
dams in Wetland 36.

Photo No. Date:
24 10/26/17

Direction Photo
Taken:

South

Description:

Southern most are of
Wetland 36.
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Client Name: Site Location: Project No.
Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201

Photo No. Date:

25 10/26/17 ; : vy

Direction Photo
Taken:

West

Description:

Wetland 37

Photo No. Date:
26 10/26/17

Direction Photo
Taken:

South

Description:

Dominant vegetation in
Wetland 37
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Client Name:

Tennessee Valley Authority

Photo No. Date:
27 10/26/17

Direction Photo
Taken:

West

Description:

Jacobs Creek flowing
through culvert under
Riverside Road.

Photo No. Date:
28 10/26/17

Direction Photo
Taken:

East

Description:

Wetland 39.

Site Location: Project No.

PAF Peabody Ash Pond Breach Zone 60532201
s TR
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Client Name:

Tennessee Valley Authority

Project No.
60532201

Site Location:
PAF Peabody Ash Pond Breach Zone

Photo No. Date:
29 10/26/17

Direction Photo
Taken:

East

Description:

Pond marking northern
boundary of Wetland 39

IR L

Photo No. Date:
30 10/26/17

Direction Photo

Taken:

Southwest

Description:

Portion of Wetland 38 with
pond in the middle.
Wetland 38 stretches until
treeline.




AZCOM
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Client Name:

Tennessee Valley Authority

Site Location:

PAF Peabody Ash Pond Breach Zone

Project No.
60532201

Photo No. Date:

31 10/26/17
Direction Photo
Taken:

Northeast
Description:

Middle portion of Wetland
38

Photo No. Date:
32 10/26/17

Direction Photo
Taken:

Northwest

Description:

Pond surrounded by
Phragmites in Wetland 38
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Client Name:

Site Location: Project No.

Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201

Photo No. Date:

33 10/26/17
Direction Photo
Taken:

Northeast
Description:

Downstream portion of
Wetland 38.

T bt /s A

Photo No. Date:
34 10/26/17

Direction Photo
Taken:

Northwest

Description:

Phragmites in Wetland 38
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Client Name: Site Location: Project No.

Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201
T ﬁ 5 .,‘. ~ — e

Photo No. Date:

35 10/26/17
Direction Photo
Taken:

Northeast
Description:

Stream 9 looking
downstream just below
the culvert under dirt road.

Photo No. Date:
36 10/26/17

Direction Photo
Taken:

Northeast

Description:

Seep upstream of Stream
9
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Client Name: Site Location: Project No.

Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201

Photo No. Date: Tl n@ . R o ’3; ‘ “u 3 "/""' \
37 10/26/17 kel b B ]

Direction Photo

Taken:

Southeast

Description:

Beginning of Wetland 41

Photo No. Date:
38 10/26/17

Direction Photo

Taken:

Southeast

Description:

Representative photo of
stream 10 in Wetland 41




A:COM PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.

Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201
5 . W- 3 - ‘ =T B

Photo No. Date:

39 10/26/17
Direction Photo
Taken:

Southeast
Description:

Upper reach of Stream 10

Photo No. Date:
40 10/26/17

Direction Photo
Taken:

Southwest

Description:

Western area of Wetland
42




A:COM PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.

Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201

Te T Y P

Photo No. Date: : ,?\V e ‘w’ir‘;% b S

41 10/26/17
Direction Photo
Taken:

South
Description:

Stream 13 in Wetland 42

Photo No. Date:
42 10/26/17

Direction Photo
Taken:

Southeast

Description:

Stream 14 in Wetland 42
looking upstream
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PHOTOGRAPHIC LOG

Client Name: Site Location: Project No.
Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201
Photo No. Date: “‘:5& ) ! s l g 1. ' i& .
43 10/26/17 - :
Direction Photo
Taken:
Northeast
Description:

Stream 15 in Wetland 42
looking downstream

Photo No. Date:
44 10/26/17

Direction Photo
Taken:

Southeast

Description:

Upper reach of Stream 12
in Wetland 42
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Client Name:

Site Location: Project No.

Tennessee Valley Authority PAF Peabody Ash Pond Breach Zone 60532201

Photo No. Date:

45 10/26/17
Direction Photo
Taken:

Northeast
Description:

Stream 11 looking
upstream

y] Tl ™,
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Photo No. Date:
46 10/26/17

Direction Photo
Taken:

East

Description:

Midreach of Stream 12 in
Wetland 42




AZCOM

PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Photo No. Date:
47 10/26/17

Direction Photo
Taken:

East

Description:

Representative shot of
Wetland 43

Photo No. Date:

48 10/26/17

Direction Photo
Taken:

Northeast

Description:

Stream 16 flowing into
Wetland 43

Site Location: Project No.
PAF Peabody Ash Pond Breach Zone 60532201
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PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Site Location: Paradise Fossil Plant, Drakesboro,
Kentucky, Slag Pond Breach Area

Project No.
60532201

Photo No. Date:
1 10/27/17

Location

Slag pond spillway facing
SE

Description:

Spillway of slag pond
facing river

Photo No. Date:
2 10/27/17

Location:

Slag Pond spillway facing
SwW

Description:

Lower end of spillway




A:COM PHOTOGRAPHIC LOG

Client Name: Site Location: Paradise Fossil Plant, Drakesboro, Project No.
Tennessee Valley Authority Kentucky, Slag Pond Breach Area 60532201
Photo No. Date:

3 10/27/17
Location

East of slag pond

Description:

Small sinkhole near Green
River Bank

Photo No. Date:
4 10/27/17

Location:

East of Slag Pond near
River Bank

Description:

Forested area on upper
bank of Green River




AZCOM
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Client Name:

Tennessee Valley Authority

Photo No. Date:
5 10/27/17

Location

Green River Bank area
east of Slag Pond

Description:

WWC-1

Site Location: Paradise Fossil Plant, Drakesboro,
Kentucky, Slag Pond Breach Area

Photo No. Date:
6 10/27/17

Location:

Lower river bank east of
Slag Pond

Description:

Wetland -1 (W-1)

Project No.

60532201
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Client Name:

Tennessee Valley Authority

Site Location: Paradise Fossil Plant, Drakesboro,
Kentucky, Slag Pond Breach Area

Project No.
60532201

Photo No. Date:
7 10/27/17

Location

East of Slag Pond

Description:

Wetland -1 along river
bank

T

Photo No. Date:
8 10/27/17

Location:

East of Slag Pond along
Green River Bank

Description:

WWC-2
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PHOTOGRAPHIC LOG

Client Name:

Tennessee Valley Authority

Site Location: Paradise Fossil Plant, Drakesboro,
Kentucky, Slag Pond Breach Area

Project No.
60532201

Photo No. Date:
9 10/27/17
Location

East of Slag Pond near
water intake on Green
River

Description:

WWC-3

Photo No. Date:
10 9/13/17

Location

East of Slag Pond along
River Bank

Description:

WwcC-4

T e




About AECOM

AECOM is built to deliver a better world. We design, build, finance and operate
infrastructure assets for governments, businesses and organizations in more than 150
countries. As a fully integrated firm, we connect knowledge and experience across our
global network of experts to help clients solve their most complex challenges. From
high-performance buildings and infrastructure, to resilient communities and
environments, to stable and secure nations, our work is transformative, differentiated
and vital. A Fortune 500 firm, AECOM had revenue of approximately $17.4 billion
during fiscal year 2016. See how we deliver what others can only imagine at
aecom.com and @AECOM.
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ERNE FLETCHER ~ ENVIRONMENTAL AND PUBLIC PROTECTION CABINET - LAJUANA 8, WILCHER
GOVERNOR SECRETARY
DEPARTMENT FOR ENVIRONMENTAL PROTECTION
DIVISION OF WATER

14 REILLY ROAD
FRANKFORT, KENTUCKY 40601-1190
www.kentucky.gov

APR 2 7 2004

Mr. Bryan Wells

Tennessee Valley Authority

1101 Market Street, LP 3K
Chattanooga, Tennessee 37402-2801

Re: Tennessee Valley Authority
KPDES No.: Ky0004201
Muhlenberg County, Kentucky

-

Dear Mr. Wells: ) ’ e
. - P

Enclosed is the Kentucky Pollutant Dischargé Elimination Syétem (KPDES). permit
for the above-referenced facility. This acticH constitutes a final permit issuance
under 401 KAR 5:075, pursuant to KRS 224.16-050.

This permit will become effective on the date indicated in the attached permit
provided that no request for adjudication is granted. All provisions of the permit
will be effective and enforceable in accordance with 401 KAR 5:075, unless stayed by
the Hearing Officer under Sections 11 and 13.

Any demand for a hearing on the permit shall be filed in accordance with the
procedures specified in KRS 224.10-420, 224.10-440, 224.10-470 and any regulations
promulgated thereto. Any person aggrieved by the issuance of a permit final decision
may demand a hearing, pursuant to KRS 224.10-420(2), within thirty (30) days from the
date of the issuance of this letter. Two (2) copies of request for hearing should be
submitted in writing to the Natural Resources and Environmental Protection Cabinet,
Office of Administrative Hearings, 35-36 Fountain Place, Frankfort, Kentucky 40601 and
the Commonwealth of Kentucky, Natural Resources and Environmental Protection Cabinet,
Division of Water, 14 Reilly Road, Frankfort, Kentucky 40601. For your record keeping
purposes, it 1s recommended that these requests be sent by certified mail. The
written request must conform to the appropriate statutes referenced -above.

"If you have any questions regarding the KPDES decision, please contact Courtney
Seitz, Inventory and Data Management Section, KPDES Branch, at (502) 564-2225,
extension 465.

Further information on procedures and legal matters pertaining to the hearing

request may be obtained by contacting the Office of Administrative Hearings at (502)
564-7312.

Sincerely,

Jeffrey W. Pratt, Director
Division of Water

JWP:NG:ng
Enclosure

c: Madisonville Regional Office
Division of Water Files

U.S. EPA Region IV

Printed on Recycled Paper
An Equal Opportunity Employer M/F/D



ErNIE FLETCHER ENVIRONMENTAL AND PuBLIc PROTECTION CABINET LaJuaNA S. WiLCHER
GOVERNOR DEePARTMENT FOR ENVIRONMENTAL PROTECTION SECRETARY
DivisioN oF WATER
14 ReLy Roap
FrankrFoORT, KEnTuCKY 40601-1190
www.kentucky.gov

FACT SHEET

KENTUCKY POLLUTANT DISCHARGE ELIMINATION SYSTEM
‘PERMIT TO DISCHARGE TREATED WASTEWATER
INTO WATERS OF THE COMMONWEALTH

KPDES No.: KY0004201 Permit Writer: Larry Sowder Date: February 9, 2004
1. SYNOPSIS OF APPLICATION
a. Name and Address of Applicant

Tennessee Valley Authority
1101 Market Street, LP 3K
Chattanooga, Tennessee 37402-2801

b. Facility Location

Tennessee Valley Authority

Paradise Fosgil Plant

13246 State Route 176

Drakesboro, Muhlenberg County, Kentucky

c. Deéscription of Applicant’s Operation

Coal-fired steam electric power generation and transmission facility (SIC
Code 4911)

d. Production Capacity of Facility

The Paradise Fossil Plant has three (3) coal fired steam electric
generation units with a total generation capacity of 2558 megawatts.
Units 1 and 2 are 680 megawatts each and Unit 3 is 1198 megawatts.

e. Description of Existing Pollution Abatement Facilities

Outfall 001 - The fly ash pond provides mixing, neutralization, and
sedimentation to the combined wastewaters of the ash
slurry sump (2.41 MGD), fly ash sluice water Unit 3 and
air preheater hopper wastewater Units 1 and 2 (22.4 MGD),
air preheater wastewater sumps Units 1 and 2 (0.033 MGD),
storm water runoff (reclaimed strip mine area (9.17 MGD),
fly ash pond surface (22.92 MGD), chemical treatment pond
(0.62 MGD), east and west dredge ponds (0.67 MGD), FGD
slurry settling pond (17.77 MGD), FGD drainage area
(13.11 MGD), and dry ash storage areas (6.0 MGD) - all
are calculated maximums), and bottom ash pond (138.41 MGD
- calculated maximum) .

cw

é]D Printed on Recycled Paper
S An Equal Opportunity Empioyer M/F/D
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Page 2

The bottom ash pond provides mixing, neutralization, and
sedimentation to the combined wastewaters of the ash pit
sumps Units 1 and 2 (2.92 MGD), station sumps Units 1, 2,
and 3 (10.55 MGD), bottom ash sluice water Units 1, 2,
and 3 (61.46 MGD), unwatering sumps Units 1 and 2 (9.17
MGD), demineralizer sumps Units 1 and 2 (0.002 MGD),
water treatment sump (0.85 MGD), Unit 3 extension area
sump (0.35 MGD), sewage treatment plant (0.041 MGD), and
storm water runoff (wooded area west of Red Water Ditch
(RWD) 3 (2.58 MGD), RWD 4 (0.298 MGD), RWD 3 (0.789 MGD),
RWD 5 (0.259 MGD), RWD 2 (0.194 MGD), RWD 1 (0.194 MGD),
coal wash refuse disposal area (10.42 MGD), rall and
truck unloading area (4.19 MGD), area north, west, and
southwest of coal wash plant (6.21 MGD), coal storage
yvard (16.1 MGD), coal yard drainage basins 2 and 3 (0.776
MGD), coal wash plant area (1.07 MGD), limestone handling
and cooling tower area (2.40 MGD), miscellaneous plant
drainage (4.99 MGD), and bottom ash pond surface (2.63
MGD) - all are calculated maximums. A portion of the
discharge from this outfall discharges to the £fly ash
pond of Outfall 001. '

Sanitary wastewater (0.041 MGD) is treated in an extended
aeration package treatment plant that discharges to Red
Water Ditch 1 which in turn discharges to the bottom ash
pond (Outfall 002).

No treatment of condenser cooling water (306.23 MGD).

This outfall has been inactivated and combined with
Outfall 007.

The chemical treatment ponds (006 and 007) provide
sedimentation to the combined wastewaters of Unit 3 ash
slurry sump including Unit 3 powder & air preheater
washes (1.162 MGD), Units 1 and 2 air preheater sumps
(0.008 MGD), chemical boiler cleaning Units 1, 2, and 3
(0.033 MGD), and storm water runoff including pond 006
(0.621 MGD - ©calculated maximum). ‘This outfall
discharges to the fly ash pond of Outfall 001.

Plant intake.



Page 3

£. Permitting Action
Reissuance of a KPDES permit for an existing source coal-fired steam
electric power generation station.

2. RECEIVING WATERS

a. Receiving Water Name
Outfall 001 is to the Jacobs Creek at mile point 1.4.
Outfalls 002 and 005 are to the Green River at mile points 100.15 and
100.3, respectively.
Outfall 004 is an internal outfall to the bottom ash pond (Outfall 002).
Outfall 006 has been inactivated.
Outfall 007 is an internal outfall to the fly ash pond (Outfall 001).
Outfall 010, the plant intake, is at mile point 100.6 of the Green River.

b. Stream Segment Use Classifications
The Green River and Jacobs Creek are classified as Warmwater Aquatic
Habitat and Primary/Secondary Contact Recreation.

c. Stream Low Flow Condition
At the point of discharge, the 7Q10 and the Harmonic Mean for Jacobs
Creek are 0.0 cfs and unavailable, respectively.
At the point of discharge, the 7Q10 and the Harmonic Mean for the Green
River are 500 and 3,140 cfs, respectively.
At the city of Rbckport, which is the nearest downstream public water
supply intake, the 7Q1l0 and the Harmonic Mean for the Green River are 505
and 3,150 cfs, respectively.

d. Water Quality Limited or Effluent Limited

The Green River and Jacobs Creek are designated as Water Quality Limited.
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METHODOLOGY USED IN DETERMINING LIMITATIONS

a.

Serial Number

Outfall 001 - Combined wastewaters of the ash slurry sump (2.41 MGD), fly
ash sluice water Unit 3 and air preheater hopper wastewater Units 1 and 2
(22.4 MGD), air preheater wastewater sumps Units 1 and 2 (0.033 MGD),
storm water runoff (reclaimed strip mine area (9.17 MGD), fly ash pond
surface (22.92 MGD), chemical treatment pond (0.62 MGD), east and west
dredge ponds (0.67 -MGD), FGD slurry settling pond (17.77 MGD), FGD
drainage area (13.11 MGD), and dry ash storage areas (6.0 MGD) - all are
calculated maximums), and bottom ash pond (138.41 MGD - calculated
maximum) . ‘

Effluent Characteristics

Flow Total Suspended Solids 0il & Grease

pH Total Recoverable Metals . "Chronic Toxicity
Hardness

Pertinent Factors

All units are existing sources subject to the requirements of 40 CFR Part

423 - Steam Electric Power Generating Point Source Category (1982
version) . The specific requirements include the “Best Practicable
Technology  Currently Available” (BPT - 423.12) and “Best Available

Technology Economically Achievable” (BAT - 423.13) requirements.

A summarization of the effluent guidelines, water quality standards,
assumptions, and calculations can be found in Attachment A - Fact Sheet
Addendum for Steam Electric Power Generating Plants, Attachment B -
SSTWAM95, and Attachment C - Reasonable Potential Analysis.

Monitoring Requirements
Flow shall be monitored twice per month using a welr.

Monitoring for Hardness, Oil & Grease, pH, and Total Suspended Solids
shall be conducted twice per month by grab sample.

Chronic Toxicity shall be monitored quarterly by three (3) composite
samples collected every other day.

Total Recoverable Metals shall be monitored quarterly by grab sample. The
results of the analyses shall Dbe totaled and reported as a single
concentration on the DMR. The laboratory bench sheets showing the
results for each metal shall be attached to the DMR.
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METHODOLOGY USED IN DETERMINING LIMITATIONS - continued

Justification of Limits

The Kentucky Administrative Regulations (KARs) cited below have been duly
promulgated pursuant to the requirements of Chapter 224 of the Kentucky
Revised Statutes (KRSs).

Concentration Limitations versus Mass Based Limitations

Pursuant to 401 KAR 5:065, Sections 4 and 5, the requirements of 40 CFR
Part 423 - Steam Electric Power Generating Point Source Category apply to
this discharge. In accordance with Sections 423.12(b) (11) and 423.13(g),
the permitting authority may allow the quantity of pollutant discharge to
be expressed as a concentration limitation instead of a mass based
limitation. The Division of Water has determined to apply the
requirements of 40 CFR Part 423 in this manner.

Flow, Hardness, and Total Recoverable Metals .
The monitoring requirements for these parameters are consistent with the
requirements of 401 KAR 5:065, Section 2(8).

Total Suspended Solids, and 0Oil & Grease

The limits for these parameters are consistent with the requirements of
401 KAR 5:065, Sections 4 and 5. These limits are representative of the
BPT requirements for the discharge of these pollutants in a co-treatment
facility that treats wastewaters that include, but are not limited to low
volume wastes (423.12(b)(3)), ash transport water (423.12(b)(4)), metal
cleaning wastes (423.12(b)(5)), and coal pile runoff (423.12(b)(9)).

PH

The limits for these parameters are consistent with the requirements of
401 KAR 5:031, Section 4 and 401 XKAR 5:065, Sections 4 and 5. These
limits are representative of the BPT requirements for the discharge of
these pollutants in a co-treatment facility that treats wastewaters that
include, but are not limited to low volume wastes (423.12(b)(3)), ash
transport water (423.12(b)(4)), metal cleaning wastes (423.12(b) (5)3,- and
coal pile runoff (423.12(b)(9)).

Chronic Toxicity
The requirements for this parameter are consistent with the regquirements
of 401 KAR 5:029, Section 4 and 401 KAR 5:031, Sections 1 and 4.
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4B.

METHODOLOGY USED IN DETERMINING LIMITATIONS

a.

Serial Number

Outfall 002 - Combined wastewaters of the ash pit sumps Units 1 and 2
(2.92 MGD), station sumps Units 1, 2, and 3 (10.55 MGD), bottom ash
sluice water Units 1, 2, and 3 (61.46 MGD), unwatering sumps Units 1 and
2 (9.17 MGD), demineralizer sumps Units 1 and 2 (0.002 MGD), water
treatment sump (0.85 MGD), Unit 3 extension area sump (0.35 MGD), sewage
treatment plant (0.041 MGD), and storm water runoff (wooded area west of
Red Water Ditch (RWD) 3 (2.58 MGD), RWD 4 (0.298 MGD), RWD 3 (0.789 MGD),
RWD 5 (0.259 MGD), RWD 2 (0.194 MGD), RWD 1 (0.194 MGD), coal wash refuse
disposal area (10.42 MGD), rail and truck unloading area (4.19 MGD), area
north, west, and southwest of coal wash plant (6.21 MGD), coal storage
vard (16.1 MGD), coal yard drainage basins 2, and 3 (0.776 MGD), coal

wash plant area (1.07 MGD), limestone handling and cooling tower area
(2.40 MGD), miscellaneous plant drainage (4.99 MGD), and bottom ash pond
surface (2.63 MGD) - all are calculated maximums.

Effluent Characteristics

Flow Total Suspended Solids 0il & Grease
pH Total Recoverable Metals Acute Toxicity
Hardness

Pertinent Factors

A portion of the discharge from this outfall is routed to the fly ash
pond (Outfall 001).

Raw water from the Green River is used for once-through cooling then ash
sluicing.

All units are existing sources subject to the requirements of 40 CFR Part

423 - Steam Electric Power Generating Point Source  Category (1982
version). The specific requirements include the “Best Practicable
Technology Currently Available” (BPT - 423.12) and “Best Available

Technology Economically Achievable” (BAT - 423.13) requirements.

A summarization of the effluent guidelines, water quality standards,
assumptions, and calculations can be found in Attachment A - Fact Sheet
Addendum for Steam Electric Power Generating Plants, Attachment B -
SSTWAM95, and Attachment C - Reasonable Potential Analysis. '

Monitoring Requirements
Flow shall be monitored twice per month using a weir.

Monitoring for Hardness, Oil & Grease, pH, and Total Suspended Solids
shall be conducted twice per month by grab sample.

Acute Toxicity shall be monitored quarterly by two (2) grab samples
collected a minimum of eight (8) hours apart.

Total Recoverable Metals shall be monitored quarterly by grab sample. The
results of the analyses shall be totaled and reported as a single
concentration on the DMR. The laboratory bench sheets showing the
results for each metal shall be attached to the DMR.
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METHODOLOGY USED IN DETERMINING LIMITATIONS - continued

e.

Justification of Limits

The Kentucky Administrative Regulations (KARs) cited below have been duly
promulgated pursuant to the requirements of Chapter 224 of the Kentucky
Revised Statutes (KRSs).

Concentration Limitations versus Mass Based Limitations

Pursuant to 401 KAR 5:065, Sections 4 and 5, the requirements of 40 CFR
Part 423 - Steam Electric Power Generating Point Source Category apply to
this discharge. 1In accordance with Sections 423.12(b) (11) and 423.13(g),
the permitting authority may allow the quantity of pollutant discharge to
be expressed as a concentration limitation instead of a mass based
limitation. The Division of Water has determined to apply the
requirements of 40 CFR Part 423 in this manner.

Flow, Hardness, and Total Recoverable Metals
The monitoring requirements for.these parameters are consistent with the
requirements of 401 KAR 5:065, Section 2(8).

Q0il & Grease

The limits for this parameter are consistent with the requirements of 401
KAR 5:065, Sections 4 and 5. These limits are representative of the BPT
requirements for the discharge of these pollutants in a co-treatment
facility that treats wastewaters that include, but are not limited to low
volume wastes (423.12(b)(3)), ash transport water (423.12(b)(4)), metal
cleaning wastes (423.12(b) (5)), and coal pile runoff (423.12(b)(9)).

Total Suspended Solids

The limits for this parameter are consistent with the requirements of 401
KAR 5:065, Sections 4 and 5, and 401 KAR 5:080, Section 1(2)(c)2. These
limits are representative of the BPT requirements for the discharge of
these pollutants in a co-treatment facility that treats wastewaters that

include, but are not limited to low volume wastes (423.12(b)(3)), ash
transport water (423.12(b)(4)), metal cleaning wastes (423.12(b) (5)), and
coal pile runoff (423.12(b)(9)r): Due to the configuration of the bottom

ash pond and the use of once-through cooling water from the Green River
for ash transport, the limitations for this parameter shall be applied as
net limitations when the total suspended solids concentration of the
Green River, as taken at Outfall 010 - Plant Intake, exceeds the daily
maximum effluent limitation.

pH

The limits for this parameter are consistent with the requirements of 401
KAR 5:031, Section 4 and 401 KAR 5:065, Sections 4 and 5. These limits
are representative of the BPT requirements for the discharge of these
pollutants in a co-treatment facility that treats wastewaters that
include, but are not limited to low volume wastes (423.12(b)(3)), ash
transport water (423.12(b) (4)), metal cleaning wastes (423.12(b)(5)), and
coal pile runoff (423.12(b)(9)).

Acute Toxicity
The requirements for this parameter are consistent with the requirements
of 401 KAR 5:029, Section 4 and 401 KAR 5:031, Sections 1 and 4.
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Page 11
METHODOLOGY USED IN DETERMINING LIMITATIONS
a. Serial Number
Outfall 004 - Sanitary wastewater.
b. Effluent Characteristics
Flow Fecal Coliform Bacteria CBODs
c. Pertinent Factors

The sanitary wastewater plant discharges to Red Water Ditch No. 1, which
in turn discharges to the bottom ash pond (Outfall 002).

d. Monitoring Requirements
Flow measurements shall be taken instantaneously once per month

CBODs; and Fecal Coliform Bacteria shall be sampled once per month by grab
sample.

e. Justification of Limits

The Kentucky Administrative Regulations (KARs) cited below have been duly
promulgated pursuant to the requirements of Chapter 224 of the Kentucky
Revised Statutes (KRSs).

Internal Monitoring Point

Section 3(8) of 401 KAR 5:065 authorizes the establishment of internal
monitoring points to ensure compliance with applicable treatment
requirements, which when commingling with other wastestreams will prevent
measuring compliance. In this case, the santiary wastewater is
commingled with the waters of the ash pond. 1In order to gauge compliance
with the secondary treatment requirements for biodegrable wastewaters, an
internal monitoring point is being established prior to the commingling
of wastewaters.

Flow
The monitoring requirements for this parameter are consistent with the
requirements of 401 KAR 5:065, Section 2(8).

Carbonaeous Biochemical Oxygen Demand, 5-day

The limits for this parameter are consistent with the requirements of 401
KAR 5:045, Section 3. These limits are representative of the secondary
treatment requirements biodegrable wastewaters

Fecal Coliform Bacteria
The requirements for this parameter are consistent with the requirements
of 401 KAR 5:045, Section 4.
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4D. METHODOLOGY USED IN DETERMINING LIMITATIONS

a.

Serial Number
Outfall 005 - Condenser cooling water (306.23 MGD).

Effluent Characteristics

Flow Discharge Temperature
Mixed River Temperature Instream Temperature Change
Free Available Chlorine Total Residual Chlorine
Total Residual Oxidants Time of Oxidant Addition
pH

Pertinent Factors
Raw water from the Green River is used for once-through cooling water.

The Paradise Fossil Plant combines once-through cooling water from Units
1 and 2, and miscellaneous equipment cooling waters with excess raw
service water, and storm water runoff in the condenser cooling water
discharge channel. Make up water for the cooling towers i1s withdrawn
from this discharge channel. The waters of the discharge channel and the
waters of the Green River commingle within the channel. In 1976, TVA
conducted a 316(a) thermal plume study that defined the limits of the
mixing zone in the Green River. The study indicated that the Paradise
thermal discharges were within the constrains of the NPDES permit.

All units are existing sources subject to the requirements of 40 CFR Part

423 - Steam Electric Power Generating Point Source Category (1982
version). The specific requirements include the “Best Practicable
Technology Currently Available” (BPT - 423.12) and “Best Available

Technology Economically Achievable” (BAT - 423.13) requirements.

A summarization of the effluent guidelines, water quality standards,
assumptions, and calculations can be found in Attachment A - Fact Sheet
Addendum for Steam Electric Power Generating Plants.

Monitoring Requirements
Flow shall be monitored continuously using logs.
Discharge Temperature shall be monitored once per day by grab sample.

Monitoring for Total Residual Chlorine, Free Available Chlorine, Total
Residual Oxidants, and Time of Oxidant Addition shall be conducted during
periods of chlorination/oxidation, but no more frequent than once per
month. Multiple grabs consisting of grab samples collected at the
approximate beginning of FAC/TRO discharge and once every fifteen (15)
minutes thereafter until the end of FAC/TRO discharge.

The pH shall be monitored once per month by grab sample.
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METHODOLOGY USED IN DETERMINING LIMITATIONS - continued

Monitoring Requirements - continued

Mixed River Temperature shall be calculated daily using the following
formula: ‘

Tn = (TiXQu — Ql) + (TdXQi - Qmisc)

Qa - Omisc
Where T, = Mixed River Temperature downstream of Outfall 005
T = Intake Temperature (Outfall 010)
Ty = Discharge Temperature (Outfall 005)
Qu = Upstream Flow of Green River

Q; = 1Intake Flow (Outfall 010)

Cooling water used for ash sluice and tower evaporation
flows taken from the intake flow not discharged as
cooling water.

Qmisc

Instream Temperature Change shall be calculated daily using the following
formula:

AT = Tm - Ti

Where AT = Instream Temperature Change
Th = Mixed River Temperature downstream of Outfall 005
T = Intake Temperature (Outfall 010)

Justification of Limits

The Kentucky Administrative Regulations (KARs) cited below have been duly
promulgated pursuant to the requirements of Chapter 224 of the Kentucky
Revised Statutes (KRSs).

Concentration Limitations versus Mass Based Limitations

Pursuant to 401 KAR 5:065, Sections 4 and 5, the requirements of 40 CFR
Part 423 - Steam Electric Power Generating Point Source Category apply to
this discharge. In accordance with Sections 423.12(b) (11) and 423.13(g),
the permitting authority may allow the quantity of pollutant discharge to
be expressed as a concentration limitation instead of a mass based
limitation. The DOW has determined to apply the requirements of 40 CFR
Part 423 in this manner.

Flow, and Discharge Temperature
The monitoring requirements for these parameters are consistent with
requirements of 401 KAR 5:065, Section 2(8).

Mixed River Temperature, and Instream Temperature Change

The limits for these parameters are consistent with the requirements of
401 KAR 5:031, Section 4 and 401 KAR 5:080, Section (3)(a). These
limitations are representative of the alternate effluent 1limits for
thermal discharges.
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METHODOLOGY USED IN DETERMINING LIMITATIONS - continued

e.

Justification of Limits (continued)

Free Available Chlorine

The limits for this parameter are consistent with the requirements of 401
KAR 5:065, Sections 4 and 5. These limits are representative of the BPT
requirements for the discharge of this pollutant in once through cooling
as specified in 40 CFR Parts 423.12(b) (6).

Total Residual Chlorine

The limits for these parameters are consistent with the requirements of
401 KAR 5:031, Section 4, and 401 KAR 5:065, Sections 4 and 5. These
limits are representative of the state water gquality standards and the
BAT requirements for this pollutant associated with once through cooling
water as specified in 40 CFR 423.13(b) (1).

Time of Oxidant Addition -
The limits for this parameter are consistent with the requirements of 401
KAR 5:065, Sections 4 and 5 and 401 KAR 5:080, Section 1(2)(c)2. These
limits are representative of the BPT and BAT requirements for the
addition of chlorine in once through cooling water as specified in 40 CFR
Parts 423.13(b)(2). It is the Best Professional Judgement (BPJ) of the
Division of Water that this requirement 1is also applicable to the
addition of other oxidants.

Total Residual Oxidants
The limits for this parameter are cons1stent with the requirements of 401
KAR 5:080, Section 1(2)(c)2. These limits are representative of the
Division of Water’s Best Professional Judgement (BPJ) determination of
the BPT and BAT requirements for the discharge of these pollutants in
cooling tower blowdown.

pH
The limits for these parameters are consistent with the requirements of
401 KAR 5:031, Section 4. , - - -
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METHODOLOGY USED IN DETERMINING LIMITATIONS

a.

Serial Number

Outfall 007 - Combined wastewaters of Unit 3 ash slurry sump including
Unit 3 powdex & air preheater washes (1.162 MGD), Units 1
and 2 air preheater sumps (0.008 MGD), chemical bolier
cleaning Units 1, 2, and 3 (0.033 MGD), and storm water
runoff including pond 006 - (0.621 MGD - calculated
maximum). This outfall discharges to the fly ash pond of
Outfall- 001.

Effluent Characteristics

Flow Total SdspendedKSolids : 0il & Grease
Total Copper Total Iron : .pH

Pertinent.Factors

Outfall 006 has been combined with this outfall.

Outfall 007 is an internal outfall to the fly ash pond of Outfall 001.
All units are existing sources subject to the requirements of 40 CFR Part
423 - Steam Electric .  Power Generating Point Source Category (1982
version) . The specific requirements include the “Best Practicable
Technology Currently Available” (BPT -~ 423.12) and “Best Available
Technology Economically Achievable” (BAT - 423.13) requirements.

A summarization of the effluent guidelines, water quality standards,
assumptions, and calculations can be found in Attachment A - Fact Sheet
Addendum for Steam Electric Power Generating Plants.

Monitoring Requirements

Flow medsurements shall be»calculated once per metal cleaning operation.

Monitoring for Total Copper, Total Iron, and pH shall be conducted once

‘per metal cleaning operation by_grab samples.

Justification of Limits

The Kentucky Administrative Regulations (KARs) cited below have been duly
promulgated pursuant to the requirements of Chapter 224 of the Kentucky
Revised Statutes (KRSs).

Internal Monitoring Requirement

Section 3(8) of 401 KAR 5:065 authorizes the establishment of internal
monitoring points to ensure compliance with applicable treatment
requirements, which when commingling with other wastestreams will prevent
measuring compliance. In this case, the much smaller cooling tower
blowdown flow is commingled with the larger discharge flow from the
wastewater treatment plant.
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METHODOLOGY USED IN DETERMINING LIMITATIONS (continued)

e,

Justification of Limits (continued)

Concentration Limitations veérsus Mass Based Limitations

Pursuant to 401 KAR 5:065, Sections 4 and 5, the requirements of 40 CFR
Part 423 - Steam Electric Power Generating Point Source Category apply to
this discharge. 1In accordance with Sections 423.12(b) (11) and 423.13(g),
the permitting authority may allow the quantity of pollutant discharge to
be expressed as a concentration limitation instead of a mass based
limitation. The DOW has determined to apply the requirements of 40 CFR
Part 423 in this manner.

Flow and pH
The monitoring requirements for these parameters are consistent with
requirements of 401 KAR 5:065, Section 2(8).

Total Copper and Total Iron

The limits for these parameters are consistent with the requirementg of
401 KAR 5:065, Sections 4 and 5. These limits are representative of the
BPT (423.12(b)(5)) and BAT (423.13(e)) requirements for the discharge of
these pollutants in metal cleaning wastes.

Total Suspended Solids and 0il & Grease

The limits for these parameters will be applied after commingling with
waters of either Outfall 001. The Division of Water has determined that
application of the requirements for these parameters at Outfall 001 will
be appropriate due to the same requirements being applied to the other
wastestreams of Outfall 001.
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METHODOLOGY USED IN DETERMINING LIMITATIONS
a. Serial Number

Outfall 010 - Plant Intake.
b. Effluent Characteristics

Flow Tempefature Total Suspended Solids

pH Hardness Total Recoverable Metals
c. Pertinent Factors

The initial Section 316(b) study conducted in 1976 demonstrated a
negligible effect on fish impingement from the plant - intake. However,
the makeup withdrawn from the condenser cooling discharge channel was
periodically having a significant impact on the fish populations. 2As a
result of this realization, TVA installed fish screens and skimmers in
the channel to prevent fish from invading the discharge channel.

d. -’ Monitoring Requirements

Flow and Temperature shall be monitored continuously by recorder.

Monitoring for Hardness, pH, Total Suspended Solids shall be conducted
twice per month operation by grab sample.

Total Recoverable Metals shall be monitored quarterly by grab sample. The
results of the analyses shall be totaled and reported as a single
concentration on the DMR. The laboratory bench sheets showing the
results for each metal shall be attached to the DMR.

e. Justification of Limits

The Kentucky Administrative Regulations (KARs) cited below have been duly
promulgated pursuant to the requirements of Chapter 224 of the- Kentucky
Revised Statutes (KRSs).

Flow, Hardness, pH, Temperature, Total Recoverable Metals, and Total
Suspended Solids

The monitoring requirements for these parameters are consistent with
requirements of 401 KAR 5:065, Section 2(8). '

ANTIDEGRADATION

The conditions of 401 KAR 5:029, Section 1(1) have been satisfied by this
permit action. A review under Section 1(2), (3), and (4) is not applicable.

PROPOSED COMPLIANCE SCHEDULE FOR ATTAINING EFFLUENT LIMITATIONS

Permittee shall comply with the effluent limitations by the effective date of
the permit.
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PROPOSED SPECIAL CONDITIONS WHICH WILL HAVE A SIGNIFICANT IMPACT ON THE
DISCHARGE '

Best Management Practices (BMP) Plan

Pursuant to 401 KAR 5:065, Section 2(10), a BMP requirement shall be included:
to control or abate the discharge of pollutants from ancillary areas containing
toxic or hazardous substances or those substances which could result in an
environmental emergency, where numeric effluent limitations are infeasible, or
to carry out the purposes and intent of KRS 224. The facility has several
areas where support activities occur which have a potential of the discharge of
such substances through storm water runoff or spillage. Some of these areas
will drain to present wastewater treatment plants, others will not.

Polychlorinated Biphenyls
Pursuant to the requirements of 401 KAR 5:065, Section 4(3) (40 CFR Parts

'423.12(b) (2) and 423.13(a)), there shall be no discharge from any point source

of polychlorinated biphenyl compounds such as those commonly used in
transformer fluids. The permittee shall implement this requirement as a
specific section of the BMP plan developed for this station.

Cooling Water Additives, FIFRA, and Mollusk Control

The discharge of any product registered under the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA) in cooling water that ultimately may be
released to the waters of the Commonwealth is prohibited, except Herbicides,
unless specifically identified and authorized by the KPDES permit. In the
event the permittee needs to use a biocide or chemical not previously reported
for mollusk control or other purpose, the permittee shall submit sufficient
information, a minimum of thirty (30) days prior to the commencement of use of
said biocides or chemicals, to the Division of Water for review and
establishment of appropriate control parameters.

Selective Catalytic Reduction Devices or Systems (SCRs) and Nonselective
Catalytic Reduction Devices or Systems (NSCRs)

In response to recent Clean Air Act amendments, the installation of these
devices for NOx reduction may become necessary. Associated with the
installation and operation of these units, an “ammonia slip” may occur
resulting in the discharge of ammonia to the ash pond. The impact of such an
occurrence on the performance of the ash pond and any eventual impact on the
environment are not known. Therefore, should it become necessary to install
these devices, the permittee shall develop and implement an Ammonia Monitoring
Plan. The plan shall be submitted to the Division of Water within ninety (90)
days of the determination that these devices will be installed and shall
include a minimum influent and effluent monitoring of each unit on a monthly
basis with submission of the data as a quarterly report.

Section 311, Clean Water Act Exclusion

The permittee is relieved of the reporting and liability requirements under
Section 311 of the Clean Water Act for the following substances, consistent
with Exclusion 2, authorized by Section 311(a)(a)(B) and 40 CFR Part 117.12
for: Ammonium Hydroxide, Sodium Hypochlorite, Ethylene Diaminetetracetic Acid
(EDTA), Sodium Hydroxide, Sodium Nitrite, Sodium Phosphate (Dibasic), and
Sulfuric Acid.
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PERMIT DURATION

This permit shall become effective November 1, 2004. The effective date of
this permit is being delayed to place the facility in the correct 5-year cycle,
as per the Kentucky Watershed Management Framework. During the interim period,
the current permit will remain effective, in accordance with 401 KAR 5:060,
Section 1(5)(c). In this instance, the permit is scheduled for reissuance in
November 2009 for the Tradewater/Green Basin Management Unit.

PERMIT INFORMATION

The application, draft permit, fact sheet, public notice, comments received,
and additional information is available from the Division of Water at 14 Reilly
Road, Frankfort Office Park, Frankfort, Kentucky 40601.

REFERENCED AND CITED DOCUMENTS

All material and documents referenced or cited in this fact sheet are parts of
the permit information as described above, and are readily available at the
Division of Water Central Office. Information regarding these materials may be
obtained from the person listed below.

CONTACT

For further information contact the individual identified on the Public Notice
or the Permit Writer - Larry Sowder at (502) 564-2225, extension 472 or e-mail
larry.sowder@ky.gov.

PUBLIC NOTICE INFORMATION

Please refer to the attached Public Notice for details regarding the procedures
for a final permit decision, deadline for comments, and other information
required by 401 KAR 5:075, Section 4(2) (e).
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KENTUCKY POLLUTANT

DISCHARGE ELIMINATION
SYSTEM

PERMIT

PERMIT NO.: KY0004201

AUTHORIZATION TO DISCHARGE UNDER THE
KENTUCKY POLLUTANT DISCHARGE ELIMINATION SYSTEM

Pursuant to Authority in KRS 224,

Tennessee Valley Authority
1101 Market Street, LP 3K
Chattanooga, Tennessee 37402-2801

is authorized to discharge from a facility located at

Tennessee Valley Authority

Paradise Fossil Plant

13246 State Route 176

Drakesboro, Muhlenberg County, Kentucky

to receiving waters named

Outfall 001 is to Jacob’s Creek.

Outfalls 002 and 005 are to the Green River.

~Outfall 004 is an internal outfall to the bottom ash pond (Outfall 002).
outfall 006 has been inactivated.

Outfall 007 is an internal outfall to the fly ash pond (Outfall 001).
outfall 010, the plant intake, is to Green River.

in accordance with effluent limitations, monitoring reguirements, and other
conditions set forth in PARTS I, II, III, IV, and V hereof. The permit consists of
this cover sheet and PART I 8 pages, PART II 1 page, PART IITI 1 page, PART IV 5
pages, and PART V 3 pages. '

This permit shall become effective on November 1, 2004.

This permit and the authorization to discharge shall expire at midnight,
October 31, 2009.

APR 27 2004 | NN

Date Signed Jeffrey W. Pratt, Director
Division of Water

Lloyd R. Cress
Commissioner

DEPARTMENT FOR ENVIRONMENTAL PROTECTION
Division of Water, Frankfort Office Park, 14 Reilly Road, Frankfort, Kentucky 40601

Printed on Recycled Paper
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B.

D.

E.

PART I
Page I-8
Permit No.: KY0004201

Schedule of Compliance

The permittee sghall achieve compliance with all requirements on the effective
date of this permit.

Cooling Water Additives, FIFRA, and Mollusk Control

The discharge of any product registered under the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA) in cooling water which ultimately may be
released to the waters of the Commonwealth is prohibited, except Herbicides,
unless specifically identified and authorized by the KPDES permit. In the
event the permittee needs to use a biocide or chemical not previously reported
for mollusk control or other purpose the permittee shall submit sufficient
information, a minimum of thirty (30) days prior to the commencement of use of
said biocides or chemicals, to the Division of Water for review and
establishment of appropriate control parameters. Such information requirements
ﬁshall include:

Name and general composition of biocide or chemical,
Any and all aguatic organism toxicity data,
Quantities to be used,

Frequencies of use,

. Proposed discharge concentrations, and

EPA registration number, if applicable.

AU WN

Polychlorinated Biphenyls

Pursuant to the requirements of 401 KAR 5:065, Section 4(4) (40 CFR Parts
423.12(b) (2) and 423.13(a)), there shall be no discharge from any point source
of polychlorinated biphenyl compounds such as those commonly used in
transformer fluids. The permittee shall implement this requirement as a
specific section of the BMP plan developed for this station.

Selective Catalytic Reduction Devices or Systems (SCRs) and Nonselective
~Catalytic Reduction Devices or Systems (NSCRs)

In response to recent Clean Air Act amendments, the installation of these
devices. for NOx reduction may become necessary. Associated with the
installation and operation of these units, an “ammonia slip” may occur
resulting in the discharge of ammonia to the ash pond. The impact of such an
occurrence on the performance of the ash pond and any eventual impact on the
environment are not known. Therefore, should it become necessary to install
these devices, the permittee shall develop and implement an Ammonia Monitoring
Plan. The plan shall be submitted to the Division of Water within ninety (90)
days of the determination that these devices will be installed, and shall
include at a minimum influent and effluent monitoring of each unit on a monthly
basis with submission of the data as a quarterly report.

Section 311, Clean Water Act Exclusion

The permittee is relieved of the reporting and liability requirements under
Section 311 of the Clean Water Act for the following substances, consistent
with Exclusion 2, authorized by Section 31l1l(a)(a)(B) and 40 CFR Part 117.12
for: Ammonium Hydroxide, Sodium Hypochlorite, Ethylene Diaminetetracetic Acid
(EDTA), Sodium Hydroxide, Sodium Nitrite, Sodium Phosphate (Dibasic), and
Sulfuric Acid.



PART II
Page II-1
Permit No.: KY0004201

STANDARD CONDITIONS FOR KPDES PERMIT

The permittee is also advised that all KPDES permit conditions in KPDES Regulation
401 KAR 5:065, Section 1 will apply to all discharges authorized by this permit.

This permit has been issued under the provisions of KRS Chapter 224 and regulations
promulgated pursuant thereto. Issuance of this permit does not relieve the permittee
from the responsibility of obtaining any other permits or licenses required by this
Cabinet and other state, federal, and local agencies.

It is the responsibility of the permittee to demonstrate compliance with permit
parameter limitations by utilization of sufficiently sensitive analytical methods.



PART TIIT

Page III-1

Permit No.: KyY0004201
PART III

OTHER REQUIREMENTS

A, Reporting of Monitoring Results

Monitoring results obtained during each month must be reported on a preprinted
Discharge Monitoring Report (DMR) Form, which will be mailed to you. Each month's
completed DMR must be sent to the Division of Water at the address listed below (with
a copy to the appropriate Regional Office) postmarked no later than the 28th day of
the month following the month for which monitoring results were obtained.

Division of Water Kentucky Natural Resources and
Madisonville Regional Office Environmental Protection Cabinet
Madisonville State Office Bldg. Dept. for Environmental Protection
625 Hospital Drive Division of Water/KPDES Branch
Madisonville, Kentucky 42431-1683 14 Reilly Road, Frankfort Office Park
ATTN: Supervisor Frankfort, Kentucky 40601

B. Reopener Clause

This permit shall be modified, or alternatively revoked and reissued, to comply with
any applicable effluent standard or limitation issued or approved under 401 KAR 5:050
through 5:080, if the effluent standard or limitation so issued or approved:

1. Contains different conditions or is otherwise more stringent than
any effluent limitation in the permit; or

2. Controls any pollutant not limited in the permit.

The permit as modified or reissued under this paragraph shall also contain any other
requirements of KRS Chapter 224 when applicable.
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PART IV
CHRONIC CONCERNS
Biomonitoring

In accordance with PART I of this permit, the permittee shall initiate the series of
tests described below within 30 days of the effective date of this permit to evaluate
wastewater toxicity of the discharge from Outfall 001. If the permittee is using a
more sensitive species, the initial four (4) tests shall be conducted using both test
species as indicated below to provide confirmation of previously identified most
sensitive test organism.

1. Test Requirements

A. The permittee shall perform one (1) short-term fathead minnow (E&mephales
promelas) growth test and one (1) short-term daphnid (Ceriodaphnia sp.)

life-cycle test. Tests shall be conducted with appropriate replicates of -~

100% effluent, a control, and a minimum of four (4) evenly spaced effluent
concentrations. If the permit 1limit is less than 100% effluent and
greater than or equal to 75% effluent, then one (1) concentration should
be 100%. If the permit limit is less than 75% effluent, the permit limit
concentration shall be bracketed with two (2) concentrations above and two
(2) concentrations below. The selection of the effluent concentrations is
subject to revision by the Division. Controls shall be tested
concurrently with effluent testing using a synthetic water. The analysis
will be deemed reasonable and good only if the minimum control
requirements are met (i.e.>80% survival; 60% adults with 3 broods and 15
young/female for the Ceriodaphnia test; an average 0.25 mg weight for the
minnow growth test). Any test that does not meet the control
acceptability criteria shall be repeated as soon as practicable within the
monitoring period (i.e. monthly or quarterly). Noncompliance with the
toxicity limit will be demonstrated if the IC,s (inhibition concentration)
for reproduction or growth is less than 100% effluent. The average

reproduction for Ceriodaphnia shall be calculated by dividing the total .

number of live Ceriodaphnia young in each concentration by the total
number of organisms used to initiate that concentration; the average
growth for the fathead minnows shall be calculated by dividing the total
weight of surviving minnow larvae in each replicate by the total number of
organisms used to initiate that replicate.

B. Tests shall be conducted quarterly or at a frequency to be determined by
the permitting authority.

A minimum of three (3) Composite samples will be collected at a frequency
of one (1) sample every other day, or at a frequency to be determined by
the permitting authority. For example, the first sample would be used for
test initiation, day 1, and for test solution renewal on day 2. The
second sample would be used for test solution renewal on days 3 and 4.
The third sample would be used for test solution renewal on days 5, 6, and
7. The lapsed time from collection of the last aliguot of the composite
and its first use for test initiation, or for test solution renewal shall
not exceed 36 hours. Grab samples shall be iced during collection and
maintained at 4° C until used.



PART IV
Page IV-2
Permit No.: KY0004201

After the first four (4) tests with both species, upon written request to
the Division of Water’s Bicassay Section, subsequent testing may be
performed using only the most sensitive species.

Reporting Requirements

Results of all tests conducted with any organism shall be reported according to
the most recent format provided by the Division of Water. Test results shall be
submitted to the Division of Water with the next regularly scheduled discharge
monitoring report.

Due to administrative and regulatory constraints regarding the requirements of
Section 3 of this Part, monthly DMRs shall be submitted. Those required to
conduct tests on a frequency other than monthly shall submit DMRs with "Not
reqguired this monitoring period" typed or written in the parameter row in
addition to the DMR reporting the results of the test. All DMRs for
Biomonitoring shall be submitted monthly regardless of requlred monitoring
frequency.

Chronic Toxicity

A. If noncompliance with the toxicity limit occurs (IC,s for reproduction or
growth is less than 100% effluent), the permittee must conduct a second
test within 15 days of the first failure. This test will be used in
evaluating the persistence of the toxic event and the possible need for a
Toxicity Reduction Evaluation (TRE).

If the second test demonstrates noncompliance with the toxicity limit, the
permittee will be required to perform either of the options listed below.
The Division must be notified of the option selected within five (5) days
‘of the failure of this second test. :

1) Accelerated Testing

Complete four (4) tests within 90 days of selection of this
option to evaluate the frequency and degree of toxicity. The
results of the two (2) tests specified in Section 3.A and of
the four (4) additional tests will be used for purposes of
this evaluation.

If results from two (2) of any six (6) tests show a
significant non-compliance with the chronic limit (>1.2 times
the TU:}, or results from four (4) of any six (6) tests show
chronic toxicity (as defined in 1.A), a Toxicity Reduction
Evaluation (TRE) will be required. The Division reserves the
right to require a TRE in situations of recurring toxicity.
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2) Toxicity Reduction Evaluation (TRE)

If it 1is determined that a TRE is required, a plan and
implementation schedule must be submitted to the Division within 30
days of notification. The TRE shall include appropriate measures
such as in-plant controls, additional wastewater treatment, or
changes in the operation of the wastewater discharge to meet permit
conditions. The TRE protocol shall follow that outlined in the most

recent edition of EPA’s guidance for conducting TREs.

If a violation of the toxicity limit occurs, different or more stringent
monitoring requirements may be imposed in lieu of the normal requirements of
this permit for whatever period of time is specified by the Division of Water.
The Division reserves the right to require additional testing or a TRE in
situations of recurring toxicity.

Test Methods

All test organisms, procedures and quality assurance criteria used shall be in
accordance with Short-term Methods for Estimating the. Chronic Toxicity of
Effluents and Receiving Waters to Freshwater Organisms (Third Edition), EPA-
600-4-91-002, or the most recent edition of this publication.
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PART IV
ACUTE CONCERNS
Biomonitoring

In accordance with Part I of this permit, the permittee shall initiate the series of
tests described below within 30 days of the effective date of this permit to evaluate
wastewater toxicity of the discharge from Outfall 002. If the permittee is using a
more sensitive species, the initial four (4) tests shall be conducted using both test
species as indicated below to provide confirmation of previously identified most
sensitive test organism.

1. Test Requirements

A. The permittee shall perform a 48-hour static toxicity test with
Ceriodaphnia sp. and a 48-hour static toxicity test with fathead minnow
(Pimephales promelas). Tests shall be conducted on each of two (2) grab
samples taken over a 24-hour period -(é.g. discrete sample 1 taken at 9:00
a.m., sample 2 taken at 9:00 p.m.). Tests shall be conducted with
appropriate replicates of 100% effluent, a control and a minimum of four
(4) evenly spaced effluent concentrations. If the permit limit is less
than 100% effluent and greater than or equal to 75% effluent, then one (1)
concentration should be 100%. If the permit limit is less than 75%
effluent, the permit limit concentration shall be bracketed with two (2)
concentrations above and two (2) concentrations below. The selection of
the effluent concentrations is subject to revision by the Division.
Testing of the effluent shall be initiated within 36 hours of each sample
collection. Controls shall be conducted concurrently with effluent
testing using a synthetic water. The analysis will be deemed reasonable
and good only if control survival is 90% or greater in test organisms held
in synthetic water. Any test that does not meet the control acceptability
criteria shall be repeated as soon as practicable within the monitoring
period (i.e. monthly or quarterly). Noncompliance with the toxicity limit
will be demonstrated if the LCs, is less than 100% effluent.

B. Tests shall be conducted quarterly or at a frequency to be determined by
the permitting authority.

After the first four (4) tests with both species, the permittee may
request 'a determination be made by the Division whether one or both
organisms will be used for subsequent routine monitoring tests.

2. Reporting Requirements

Results of all tests conducted with any organism shall be reported according to
the most recent format provided by the Division of Water. Test results shall be
submitted to the Division of Water with the next regularly scheduled discharge
monitoring report.

Due to administrative and regulatory constraints regarding the requirements of
Section 3 of this Part, monthly DMRs shall be submitted. Those required to
conduct tests on a frequency other than monthly shall submit DMRs with “Not
required this monitoring period” typed or written in the parameter row in
addition to the DMR reporting the results of the test. All DMRs for
biomonitoring shall be submitted monthly regardless of required monitoring
frequency.
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Acute Toxicity

A, If noncompliance with the toxicity limit occurs (the LCs, is less than 100%
effluent), the permittee must conduct a second test within 10 days of the
first failure. This test will be used in evaluating the persistence of the
toxic event and the possible need for a toxics reduction evaluation (TRE).

If the second test demonstrates noncompliance with the toxicity limit, the
permittee will be required to perform either of the options listed below.
The Division must be notified of the option selected within five (5) days
of the failure of this second test.

1) Accelerated Testing

Complete four (4) tests within 60 days of selection of this
option to evaluate the frequency and degree of toxicity. The
results of the two (2) tests specified in Section 3.A and of
the four (4) additional tests will be used for purposes of
this evaluation.

If results from two (2) of any -six (6) tests show a
significant noncompliance with the acute limit (>1.2 times the
TU,), or results from four (4) of any six (6) tests show acute
toxicity (as defined in 1.A), a Toxicity Reduction Evaluation
(TRE) will be required. The Division reserves the right to
require a TRE in situations of recurring toxicity.

2) Toxicity Reduction Evaluation (TRE)

If it is determined that a TRE is required, a plan and
implementation schedule must be submitted to the Division
within 30 days of notification. The TRE shall include
appropriate measures such as in-plant controls, additional
treatment, or changes in the operation of the wastewater
discharge to meet permit conditions. The TRE protocol shall
follow that outlined in the most recent edition of EPA’s
guidance manual for conducting TREs.

B. If a violation of the toxicity limit occurs, different or more stringent
monitoring requirements may be imposed in lieu of the normal requirements
of this permit for whatever period of time is specified by the Division
of Water. The Division reserves the right to require additional testing
or a TRE in situations of recurring toxicity.

Test Methods

All test organisms, procedures, and quality assurance criteria used shall be in
accordance with Methods for Measuring the Acute Toxicity of Effluents to
Freshwater and Marine Organismg, EPA/600/4~90/027F (4th edition) or the most
recently published edition of this publication.
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PART V

BEST MANAGEMENT PRACTICES

SECTION A. GENERAL CONDITIONS

1. Applicability

These conditions apply to all permittees who use, manufacture, store, handle, or
discharge any pollutant listed as: (1) toxic under Section 307(a)(l) of the Clean
Water Act; (2) oil, as defined in Section 311(a)(1) of the Act; (3) any pollutant
listed as hazardous under Section 311 of the Act; or (4) is defined as a pollutant
pursuant to KRS 224.01-010(35) and who have ancillary manufacturing operations which
could result in (1) the release of a hazardous substance, pollutant, or contaminant,
or (2) an environmental emergency, as defined in KRS 224.01-400, as amended, or any
regulation promulgated pursuant thereto (hereinafter, the "BMP pollutants"). These
operations include material storage areas; plant site runoff; in-plant transfer,
process and material handling areas; loading and unloading operations, and sludge and
waste disposal areas.

2. BMP Plan

The permittee shall develop and implement a Best Management Practices (BMP) plan
consistent with 401 KAR 5:065, Section 2(10) pursuant to XRS 224.70-110, which
prevents or minimizes the potential for the release of "BMP pollutants" from ancillary
activities through plant site runoff; spillage or leaks, sludge or waste disposal; or
drainage from raw material storage. A Best Management Practices (BMP) plan will be
prepared by the permittee unless the permittee can demonstrate through the submission
of a BMP outline that the elements and intent of the BMP have been fulfilled through
the use of existing plans such as the Spill Prevention Control and Countermeasure
(SPCC) plans, contingency plans, and other applicable documents.

3. Implementation

If this is the first time for the BMP requirement, then the plan shall be developed
and submitted to the Division of Water within 90 days of the effective date of the
permit. Implementation shall be within 180 days of that submission. For permit
renewals the plan in effect at the time of permit reissuance shall remain in effect.
Modifications to the plan as a result of ineffectiveness or plan changes to the
facility shall be submitted to the Division of Water and implemented as soon as
possible.

4. General Requirements

The BMP plan shall:

a. Be documented in narrative form, and shall include any necessary plot
plans, drawings, or maps.

b. Establish specific objectives for the control of toxic and hazardous
pollutants.
(1) Each facility component or system shall be examined for its

potential for causing a release of "BMP pollutants" due to
equipment failure, improper operation, natural phenomena such
as rain or snowfall, etc.
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(2) Where experience indicates a reasonable potential for
equipment failure (e.g., a tank overflow or leakage), natural
condition (e.g., precipitation), or other circumstances which
could result in a release of "BMP pollutants," the plan should
include a prediction of the direction, rate of flow, and total
quantity of the pollutants which could be released from the
facility as result of each condition or circumstance.

c. Establish specific Best Management Practices to meet the objectives
identified under paragraph b of this section, addressing each component
or system capable of causing a release of "BMP pollutants."

d. Include any special conditiong established in part b of this section.
e. Be reviewed by plant engineering staff and the plant manager.
5. Speéific Requirements

The plan shall be consistent with the general guidance contained in the publication
entitled "NPDES Best Management Practices Guidance Document," and shall include the
following baseline BMPs as a minimum.

BMP Committee

Reporting of BMP Incidents

Risk Identification and Assessment
Employee Training

Inspections and Records
Preventive Maintenance

Good Housekeeping

Materials Compatibility

Security

Materials Inventory

WP D 0 T

6. SPCE Plans

The BMP plan may reflect requirements for Spill Prevention Control and Countermeasure
(SPCC) plans under Section 311 of the Act and 40 CFR Part 151, and may incorporate any
part of such plans into the BMP plan by reference.

7. Hazardous Waste Management

The permittee shall assure the proper management of solid and hazardous waste in
accordance with the regulations promulgated under the Solid Waste Disposal Act, as
amended by the Resource Conservation and Recovery Act of 1978 (RCRA) (40 U.S.C. 6901
et seq.) Management practices required under RCRA regulations shall be referenced in
the BMP plan.
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8. Documentation

The permittee shall maintain a description of the BMP plan at the facility and shall
make the plan available upon request to NREPC personnel. Initial copies and
modifications thereof shall be sent to the following addresses when required by
Section 3:

Division of Water Kentucky Natural Resources and
Madisonville Regional Office Environmental Protection Cabinet
Madisonville State Office Bldg. Dept. for Environmental Protection
625 Hospital Drive Division of Water/KPDES Branch
Madisonville, Kentucky 42431-1683 14 Reilly Road, Frankfort Office Park
" ATTN: Supervisor Frankfort, Kentucky 40601
9. BMP Plan Modification

The permittee shall amend the BMP plan whenever there is a change in the facility or
change in the operation of the facility which materially increases the potential for
the ancillary activities to result in the release of "BMP pollutants."

10. Modification for Ineffectiveness

If the BMP plan proves to be ineffective in achieving the general objective of
preventing the release of "BMP pollutants," then the specific objectives and
requirements under paragraphs b and ¢ of Section 4, the permit, and/or the BMP plan
shall be subject to modification to incorporate revised BMP requirements. If at any
time following the issuance of this permit the BMP plan is found to be inadequate
pursuant to a state or federal site inspection or plan review, the plan shall be
modified to incorporate such changes necessary to resolve the concerns.

SECTION B. SPECIFIC CONDITIONS

Periodically Discharged Wastewaters Not Specifically Covered By Effluent Conditions
The permittee shall include in this BMP plan procedures and controls necessary for
the handling of periodically discharged wastewaters such as intake screen backwash,
meter calibration, fire protection, hydrostatic testing water, water associated with
demolition projects, etc.
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AR 2% 2004

Ms'. Janet K. Watts

Environmental Affairs

Tennessee Valley Authority

5D Lookout Place

1101 Market Street

Chattanooga, Tennessee 37402-2801

Re: TVA - Paradise Fossil Plant
KPDES No.: KY0004201
Muhlenberg County, Kentucky

Dear Ms. Watts:

Your comments concerning the above-referenced draft permit have been reviewed
and responses prepared in accordance with Kentucky Pollutant Discharge Elimination
System (KPDES) regulation 401 KAR 5:075, Section 12. The comments have been briefly
described below and our responses to those comments follow:

COMMENT 1: In regards to Outfalls 001, 002, and 007 the Tennessee
Valley Authority (TVA) requests the flow values be deleted
from the descriptions to prevent confusion regarding the

"normal operation of the facility. Additionally, the
description of Outfall 005 sghould be expanded to include
the various sources of cooling waters contributing to this
outfall. 1In regards to Outfall 007, TVA has requested that
the pond from Outfall 006 be added to its description due
to possible discharges resulting from rainfall.

RESPONSE 1: The descriptions of Outfalls 001, 002, and 007 are
consistent throughout the various sections of the fact
sheet and permit, and are representative of the values used
in the derivation of the pérmit limits. As the derivation
of the effluent limits for Outfall 005 were not depended on
the sources of cooling waters, a more generic description
was used. The fact sheet has been amended to address the
combining of Outfall 006 with Outfall 007.

COMMENT 23 In regards to the chronic and acute toxicity requirements,
TVA requested a number of changes. Concerning the sample
type for the chronic. toxicity, TVA requested a change from
"3 grabs” to “3 composites”. BAdditionally, TVA stated that
the requirement to conduct chronic toxicity tests using
Ceriodaphnia dubia was overprotective and requested that
only Pimephales promelas be used. In support of this
request, TVA cited prior studies regarding Jacobs Creek.
TVA recommended a number of language changes to the acute
and chronic toxicity requirements for clarification.

éD Printed on Recycled Paper
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RESPONSE

COMMENT

RESPONSE

COMMENT

RESPONSE

In regards to the sample type, the Division of Water (DOW)
agrees and has made the change. Concerning the use of
Ceriodaphnia dubia, upon renewal of any permit containing
Whole Effluent Toxicity (WET) testing requirements the DOW
requires the permittee to confirm the previous species
selection by performing the first four (4) sets of tests on
both species. After completing the first four quarterly
tests, TVA may submit to the DOW a request to use only the
Pimephales promelas. In regards to the language changes
for clarification, the DOW does not agree these changes are
necessary.

TVA has requested a number of foot notes be added to the
permit. First, in regards to Total Recoverable Metals, TVA
has requested a foot note that allows for the reduction of
monitoring frequency and/or parameters after the first
year. TVA has also requested a foot note be added to
Outfall 002 regarding the reporting of net limitations.
Regarding Outfall 005, TVA requested that two foot notes be
added, one to address reporting during calendar months when
oxidants are not added to the cooling waters, and the
second to indicate that the Free Available Chlorine
limitations were to apply at the outlet from each cooling
water wunit prior to commingling, and that the Total
Residual Chlorine concentration would be calculated based
on the outlet concentration of the individual unit being
chlorinated and adjusted for flows from non-chlorinated
units. In regard to the requirements to develop an ammonia
monitoring plan, TVA requested language be added to this to
indicate that TVA had installed NO, reduction devices and
that the plan should continue in affect.

The DOW does not agree that these foot notes are necessary
for clarification of the permit. 1In regards to monitoring
frequency and parameter reduction, the proposed foot note
is inconsistent with DOW protocols. Regarding the
reporting of net limitations, a :zero should be reported
when the resultant calculation 1is a negative amount.
Finally, in regards to the two foot notes for the cooling
water, entering “NA” when oxidant addition does not occur
is appropriate. In the case of chlorine and related
parameters, the application of effluent requirements occurs
at each unit as required by the effluent guidelines, except
in the case of Total Residual Chlorine, the limitation for
which is a water quality standard that is to be met at the
point of discharge into the receiving waters. Previous
permits have not required TVA to report these individually,
however if TVA so desires, the DOW can add sufficient
outfalls to the permit to address each. In regards to the
ammonia monitoring, TVA has complied with the requirements
and to add the foot note is redundant.

Typographical errors on pages I-5, I-6, IV-1l, IV-2, and IV-
5 of the permit and pages 14 and 21 of the fact sheet were
noted by TVA.

The DOW has corrected these errors.
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Any person aggrieved by the issuance of a permit final decision may demand a
hearing pursuant to KRS 224.10-420(2) within thirty (30) days from the date of the
issuance of this letter. Any demand for a hearing on the permit shall be filed in
accordance with the procedures specified in KRS 224.10-420, 224.10-440, 224.10-470,
and the regulations promulgated thereto. The request for hearing should be submitted
in writing to the Environmental and Public. Protection Cabinet, Office of
Administrative Hearings, 35-36 Fountain Place, Frankfort, Kentucky 40601 and the
Commonwealth of Kentucky, Environmental and Public Protection Cabinet, Division of
Water, 14 Reilly Road, Frankfort, Kentucky 40601. For your record keeping purposes,
it is recommended that these requests be sent by certified mail. The written request
must conform to the appropriate statutes referenced above.

. If you have any questions regarding these responses, please contact Larry
Sowder, KPDES = Branch, at (502) 564-2225, extension 472 or by e-mail at
larry.sowder@ky.gov.

- Further information on procedures and legal matters pertaining to the hearing
request may be obtained by contacting the Office of Administrative Hearings at (502)
564-7312. B ‘

Sincerely,

Jeffrey W. Pratt, Director
Division of Water

JWP:LJS:cw

c. Division of Water Files
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Kentucky State Nature Preserves Commission
Key for County List Report

Within a county, elements are arranged first by taxonomic complexity (plants first, natural communities last), and second
by scientific name. A key to status, ranks, and count data fields follows.

STATUS
KSNPC: Kentucky State Nature Preserves Commission status:
Norblank =none E =endangered T =threatened S =special concern H =historic =~ X = extirpated

USESA: U.S. Fish and Wildlife Service status:
blank =none  C=candidate = LT = listed as threatened = LE = listed as endangered
PT = proposed threatened PE = proposed endangered
SOMC = Species of Management Concern

RANKS
GRANK: Estimate of element abundance on a global scale:
G1 = Critically imperiled GU = Unrankable
G2 = Imperiled G#? = Inexact rank (e.g. G2?)
G3 = Vulnerable G#Q = Questionable taxonomy

G4 = Apparently secure G#T# = Infraspecific taxa (Subspecies and variety abundances are coded with a 'T' suffix; the 'G'

G5 = Secure portion of the rank then refers to the entire species)
GH = Historic, possibly extinct GNR = Unranked
GX = Presumed extinct GNA = Not applicable

SRANK: Estimate of element abundance in Kentucky:

S1 = Critically imperiled SU = Unrankable Migratory species may have separate ranks for different
S2 = Imperiled S#? = Inexact rank (e.g. G2?) population segments (e.g. S1B, S2N, S4M):
S3 = Vulnerable S#Q = Questionable taxonomy S#B = Rank of breeding population
S4 = Apparently secure S#T# = Infraspecific taxa S#N = Rank of non-breeding population
S5 = Secure SNR = Unranked S#M = Rank of transient population
SH = Historic, possibly extirpated SNA = Not applicable
SX = Presumed extirpated
COUNT DATA FIELDS

# OF OCCURRENCES: Number of occurrences of a particular element from a county. Column headings are as follows:
E - currently reported from the county

H - reported from the county but not seen for at least 20 years

F - reported from county & cannot be relocated but for which further inventory is needed
X - known to have extirpated from the county

U - reported from a county but cannot be mapped to a quadrangle or exact location.
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The data from which the county report is generated is continually updated. The date on which the report was created is in the report footer. Contact KSNPC for a
current copy of the report.

Please note that the quantity and quality of data collected by the Kentucky Natural Heritage Program are dependent on the research and observations of many
individuals and organizations. In most cases, this information is not the result of comprehensive or site-specific field surveys; many natural areas in Kentucky
have never been thoroughly surveyed, and new species of plants and animals are still being discovered. For these reasons, the Kentucky Natural Heritage
Program cannot provide a definitive statement on the presence, absence, or condition of biological elements in any part of Kentucky. Heritage reports summarize
the existing information known to the Kentucky Natural Heritage Program at the time of the request regarding the biological elements or locations in question.
They should never be regarded as final statements on the elements or areas being considered, nor should they be substituted for on-site surveys required for
environmental assessments.

KSNPC appreciates the submission of any endangered species data for Kentucky from field observations. For information on data reporting or other data services
provided by KSNPC, please contact the Data Manager at:

Kentucky State Nature Preserves Commission
801 Schenkel Lane

Frankfort, KY 40601

(502) 573-2886 (phone)

(502) 573-2355 (fax)

email: naturepreserves@ky.gov

internet: www.naturepreserves.ky.gov

Data current as of January 2016 Page 3 of 5



County Report of Endangered, Threatened, and Special Concern Plants, Animals, and Natural Communities of Kentucky

Kentucky State Nature Preserves Commission

# of Occurrences

County Taxonomic Group Scientific name Common name Statuses Ranks E H F X U
Muhlenberg Vascular Plants Carya aquatica Water Hickory T/ G5/ 8283 1 1 0 0 0
Muhlenberg Vascular Plants Chelone obliqua var: speciosa Rose Turtlehead S/ G4T3 /83 1 0 0 0 0
Muhlenberg Vascular Plants Didiplis diandra Water-purslane E/ G5/S182 1 0 0 0 0
Muhlenberg Vascular Plants Dodecatheon frenchii French's Shooting Star S/ G3/8S3 1 0 0 0 0
Mubhlenberg Vascular Plants Muhlenbergia glabrifloris Hair Grass S/ G4?/S2S3 1 0 0 0 0
Muhlenberg Vascular Plants Trepocarpus aethusae Trepocarpus S/ G4G5 /83 1 0 0 0 0
Muhlenberg Vascular Plants Trifolium reflexum Buffalo Clover E/ G3G4/S182 0 1 0 0 0
Muhlenberg Vascular Plants Zizaniopsis miliacea Southern Wild Rice T/ G5/S1S2 2 1 0 0 0
Muhlenberg Aquatic Snails Pleurocera alveare Rugged Hornsnail S /SOMC G3 /8354 0 1 0 0 0
Muhlenberg Freshwater Mussels Cyprogenia stegaria Fanshell E/LE G1Q/S1 2 1 0 0 0
Muhlenberg Freshwater Mussels Epioblasma obliquata obliquata Catspaw E/LE GIT1/S1 0 1 0 0 0
Muhlenberg Freshwater Mussels Lampsilis ovata Pocketbook E/ G5/S1 0 1 0 0 0
Muhlenberg Freshwater Mussels Pleurobema plenum Rough Pigtoe E/LE Gl1/S1 0 1 0 0 0
Muhlenberg Freshwater Mussels Pleurobema rubrum Pyramid Pigtoe E /SOMC G2G3 /81 2 2 0 0 0
Muhlenberg Freshwater Mussels Toxolasma lividus Purple Lilliput E/SOMC G3Q/S1 1 0 0
Muhlenberg Freshwater Mussels Villosa lienosa Little Spectaclecase S/ G5/8384 2 1 0 0
Muhlenberg Crustaceans Orconectes ronaldi Mud River Crayfish T/ G3/8S2S3 1 0 0 0 0
Muhlenberg Insects Poanes viator Broad-winged Skipper T/ G5/S1 1 0 0 0 0
Muhlenberg Insects Stylurus notatus Elusive Clubtail E/SOMC G3/S1 0 0 0 0 1
Muhlenberg Fishes Erimyzon sucetta Lake Chubsucker T/ G5/82 0 2 0 0 0
Muhlenberg Fishes Ichthyomyzon castaneus Chestnut Lamprey S/ G4/82 0 1 0 0 0
Muhlenberg Fishes Lepomis miniatus Redspotted Sunfish T/ G5/82 5 0 0 0 0
Muhlenberg Amphibians Cryptobranchus alleganiensis Eastern Hellbender E/SOMC G3G4T3T4/ 1 0 0 0 0
alleganiensis S1
Muhlenberg Amphibians Hyla avivoca Bird-voiced Treefrog S/ G5/83 2 0 0 0 0
Muhlenberg Reptiles Thamnophis sauritus sauritus Eastern Ribbon Snake S/ G5T5/8S3 4 0 0 0 0
Muhlenberg Breeding Birds Ammodramus henslowii Henslow's Sparrow S /SOMC G4/8S3B 3 0 0 0 0
Muhlenberg Breeding Birds Ardea alba Great Egret T/ G5/S2B 1 0 0 0 0
Mubhlenberg Breeding Birds Asio flammeus Short-eared Owl E/ G5/ 1 0 0 0 0
S1B,S2N
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# of Occurrences

County Taxonomic Group Scientific name Common name Statuses Ranks E H F X U
Muhlenberg Breeding Birds Asio otus Long-eared Owl E/ G5/ 1 0 0 0 0
S1B,S1S2N
Muhlenberg Breeding Birds Botaurus lentiginosus American Bittern H/ G4/ SHB 0 1 0 0 0
Muhlenberg Breeding Birds Chondestes grammacus Lark Sparrow T/ G5/S2S3B 1 0 0 1 0
Muhlenberg Breeding Birds Circus cyaneus Northern Harrier T/ G5/ 2 0 0 0 0
S1S2B,S4N
Muhlenberg Breeding Birds Cistothorus platensis Sedge Wren S/ G5/S3B 1 0 0 0 0
Muhlenberg Breeding Birds Gallinula galeata Common Gallinule T/ G5/S1S2B 1 0 0 0 0
Muhlenberg Breeding Birds Haliaeetus leucocephalus Bald Eagle T/Delisted G5/ 3 0 0 0 0
S2B,S2S3N
Muhlenberg Breeding Birds Ixobrychus exilis Least Bittern T/ G5/S1S2B 1 0 0 0 0
Muhlenberg Breeding Birds Pandion haliaetus Osprey S/ G5/8S2S3B 2 0 0 0 0
Muhlenberg Breeding Birds Riparia riparia Bank Swallow S/ G5/83B 1 0 0 0 0
Mubhlenberg Breeding Birds Tito alba Barn Owl S/ G5/83 1 0 0 0 0
Muhlenberg Breeding Birds Vireo bellii Bell's Vireo S/ SOMC G5/8S2S3B 4 0 0 0 0
Muhlenberg Mammals Mpyotis austroriparius Southeastern Myotis E / SOMC G3G4 /8182 1 0 0 0 0
Muhlenberg Mammals Mpyotis grisescens Gray Myotis T/LE G3/82 1 0 0 0
Muhlenberg Mammals Mpyotis sodalis Indiana Bat E/LE G2/S182 0 0 0 0 1
Muhlenberg Mammals Nycticeius humeralis Evening Bat S/ G5/8S3 2 0 0 0 0
Muhlenberg Communities Bottomland hardwood forest S/ GNR /S3 3 0 0 0 0
Muhlenberg Communities Bottomland marsh T/ GNR /S1S2 1 0 0 0
Muhlenberg Communities Cypress (tupelo) swamp E/ GNR/S1 1 0 0 0 0
Muhlenberg Communities Riparian forest N/ GNR /S5 1 0 0 0 0
Mubhlenberg County Total: 61 17 1 1 2
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