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1.0 INTRODUCTION

The purpose of this conceptual mitigation plan is to describe the proposed mitigation measures
that will be used to offset impacts to streams and wetlands associated with construction and
operation of the proposed Ohio Power Company dba American Electric Power Company, Inc.
(AEP) Mitchell Landfill Project (the Project). The Project area is located in Cresap, Marshall
County, West Virginia, on Gatts Ridge Road west of its intersection with Taylors Ridge Road
(Figure 1). The Project consists of a proposed coal combustion byproducts landfill, a proposed
haul road, and adjacent areas that may be impacted by soil borrow and other construction and

operation activities.

The project purpose is to construct a residual solid waste landfill, complying with West Virginia
Code of State Rules, Title 33, Series 1-Solid Waste Management Rule (33CSR1), within
proximity to the Mitchell Plant located along the Ohio River. AEP has proposed construction of
a landfill facility for long-term management of fly ash, bottom ash (including pulverizer rejects),
synthetic gypsum, and Chloride Purge Stream (CPS) Filter Cake material created by the coal
combustion process as well as the construction of a haul road to connect the existing haul road to
the proposed coal combustion byproducts landfill. AEP anticipates selling synthetic gypsum for
commercial purposes. However, providing airspace for all synthetic gypsum produced is a
prudent approach if currently contracted synthetic gypsum sales are not realized due to market
changes. The proposed landfill design capacity must be large enough for a substantial design life
in order to accommodate disposal of up to 10 million cubic yards of fly ash, bottom ash, CPS
Filter Cake material, and synthetic gypsum produced at the Mitchell Plant. Assuming continued
synthetic gypsum sales, the landfill design will provide disposal capacity for the Mitchell Plant

for approximately 24 years.

The Minimum Degradation Alternative/Proposed Site Plan includes a total of approximately

207.3 acres which is comprised of:

e 58 acres for the landfill footprint;

e 3 acres of stormwater ponds;
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e 11.7 acres of roads;
e 16 acres of stockpile areas;
e 45 acres of disturbance associated with construction of the Phase Il Haul Road; and

e 73.6 acres of potential additional disturbance associated with construction of stormwater
ponds, roads, landfill operation facilities, and other attendant features.

This conceptual mitigation plan has been prepared to comply with the West Virginia Code §22-1-
6(d)(6), Sections 401 and 404 of the federal Clean Water Act (CWA), and the Compensatory
Mitigation for Losses of Aquatic Resources - Final Rule [33 CFR § 332 and 332; 40 CFR § 230
(USACE and USEPA 2008)]. The plan will provide the basis for wetland and stream mitigation,
which will provide replacement functions and values for the wetlands and streams proposed to be
impacted during the construction and operation of the Project. This plan has been prepared to
satisfy the requirements of the U.S. Army Corps of Engineers (USACE) and the West Virginia
Department of Environmental Protection Agency (WVDEP). The following sections present a
summary of the proposed stream and wetland impacts, values and functions, mitigation goals and
success criteria, the proposed stream and wetland mitigation plan, the monitoring and
maintenance plan, protection mechanisms, long-term management plan, adaptive management

plan, and financial assurances.
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2.0 METHODOLOGY

2.1 WETLANDS

Wetland delineation studies were performed by Civil & Environmental Consultants, Inc. (CEC)
within the Project area. The delineation efforts were completed by CEC as two separate studies.
The first delineation study was conducted from August 11 to August 15, 2011, and on September
27 and 28, 2011, for the Proposed Site Plan (Minimum Degradation Alternative) and the Original
Site Plan (Maximum Degradation Alternative). The second delineation was conducted on
February 14, 15, and 28, 2012, as well as on March 20 and 21, 2012, for the proposed 45-acre
Phase 1l Haul Road limits of disturbance. The wetland delineation studies were conducted in
accordance with the procedures outlined in the Regional Supplement to the Corps of Engineers
Wetland Delineation Manual: Eastern Mountains and Piedmont Region (Interim Regional
Supplement, July 2010). Stantec also conducted wetland delineation activities within a Phase 11
Haul Road study area during August and September of 2011 using the same wetland delineation
methodology. Appendix A of the Individual CWA Section 404 Permit/CWA Section 401 Water
Quality Certification (WQC) application contains the April 2012 Jurisdictional Waters
Delineation Reports for the Proposed Mitchell Landfill and the Mitchell Landfill Phase Il Haul

Road Projects.

2.2 STREAMS

Using professional judgment and field indicators such as flow, substrate composition,
embeddedness, defined bed and bank, vegetation, and benthic macroinvertebrates, stream
segments within the Project area were classified into one of three stream types: ephemeral,
intermittent, and perennial. The following descriptions are provided to clarify the different

stream classifications.

e Ephemeral Stream — An ephemeral stream has flowing water only during, and for a short
duration after, precipitation events in a typical year. Ephemeral stream beds are located
above the water table year-round. Groundwater is not a source of water for the stream.
Runoff from rainfall is the primary source of water for stream flow.

110-416.8500 -3- April 26, 2012



e Intermittent Stream — An intermittent stream has flowing water during certain times of
the year, when groundwater provides water for stream flow. During dry periods,
intermittent streams may not have flowing water. Runoff from rainfall is a supplemental
source of water for stream flow. Intermittent streams have also been defined as those
streams which have no flow during sustained periods of no precipitation and which do
not support life whose life history requires residence in flowing waters for a continuous
period of at least 6 months.

e Perennial Stream — A perennial stream has flowing water year-round during a typical
year. The water table is located above the stream bed for most of the year. Groundwater
is the primary source of water for stream flow. Runoff from rainfall is a supplemental
source of water for stream flow.

Following the methodology outlined in the U.S. Environmental Protection Agency’s (USEPA)
Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition (Barbour et al. 1999), CEC and/or Stantec
completed the following forms for each stream identified within the Project area and within the

mitigation sites.

e Habitat Assessment Field Data Sheet — High Gradient Streams
e Physical Characterization/Water Quality Field Data Sheet

e Benthic Macroinvertebrate Field Data Sheet

Within streams that contained sufficient amounts of water that were identified within the Project
area and mitigation sites, CEC also used a Horiba U-52 multiparameter water quality meter to

measure temperature, specific conductivity, dissolved oxygen, pH, and turbidity.

In addition to the above outlined forms, CEC and/or Stantec also completed field data sheets for
streams following the methodology outlined in the USACE’s Operational Draft Regional
Guidebook for the Functional Assessment of High-gradient Ephemeral and Intermittent
Headwater Streams in Western West Virginia and Eastern Kentucky (USACE 2010). These
forms were not completed for streams which were identified by CEC and/or Stantec within the

Project study areas but outside of the planned limits of disturbance.
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In addition to these forms completed for all streams assessed, CEC documented the average
ordinary high water mark (OHWM) width, average bankfull width, average depth of flowing
water and/or pools (if present), and dominant substrates for each stream assessed.

The limit of each distinct stream segment was located in the field using a Trimble GeoXT GPS
unit. The total stream segment lengths and stream designations are summarized in Section 3.2
and Tables 3 and 4 of this report. Representative photographs of the streams are included in the
referenced jurisdictional waters delineation report documents. Additionally, scores assigned to
each stream segment sampled following the USEPA and/or USACE high gradient stream
sampling methodology are provided in Tables 3 and 4.

Based upon correspondence from the USACE dated July 14, 2008 (Appendix E of the
Jurisdictional Waters Delineation Report for the Mitchell Landfill Phase Il Haul Road Project),
and preliminary discussions with the USACE during the March 21, 2012, JD site visit conducted
within the Phase Il Haul Road portion of the Project area, AEP and CEC anticipate that the
waters within the Phase Il Haul Road portion of the Project area will not be considered
jurisdictional waters of the U.S. as there is no significant nexus to traditional navigable waters
due to the presence of the Conner Run Impoundment.

No perennial streams were identified within the Project area.
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3.0 PROPOSED IMPACTS

The Project consists of two areas that will be impacted during construction and operation of the
Mitchell Landfill Proposed Site Plan - Minimum Degradation Alternative Limits of Disturbance
(162 acres) and the Proposed Mitchell Landfill Phase Il Haul Road Additional Limits of
Disturbance (45 acres), which together comprise the Minimum Degradation
Alternative/Proposed Site Plan (Minimum Degradation Plan). The Proposed Site Plan would
impact two separate subwatersheds to Lower Fish Creek (12-digit hydrologic unit code
050301061208), including unnamed tributaries to Conner Run, specifically the Conner Run
Impoundment, and unnamed tributaries to Fish Creek and Little Tribble Creek.

Under the Proposed Site Plan, approximately 0.01 acre of wetland would be impacted. Under
the Proposed Site Plan, approximately 13,626 linear feet of stream would be filled or otherwise
impacted by construction and operation activities, including 8,527 linear feet of ephemeral
stream and 5,099 linear feet of intermittent stream. Approximately 3,578 linear feet of the total
ephemeral stream impacts and 1,338 linear feet of the total intermittent stream impacts are
associated with the proposed Phase Il Haul Road portion of the Project area and the Conner Run
Impoundment and therefore are assumed to not represent impacts to jurisdictional waters of the
U.S.

3.1 PROPOSED WETLAND IMPACTS

Approximately 0.01 acre of wetland, Wetland B, will be filled within the Project area. Wetland
B is classified as a palustrine, emergent, seasonally flooded/saturated (PEM1E) wetland
(Cowardin 1979) and is located within the southeastern portion of the Project area. Table 1

provides a summary of the wetland characteristics and proposed impact.
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TABLE 1
WETLAND CHARACTERISTICS
Proposed Mitchell Landfill Project
Cresap, Marshall County, West Virginia

Wetland USFWS Classification Hydrological Status
e Acreage
Identifier
Palustrine Emergent Connected/Adjacent
B 0.01
Wetland

To compensate for the loss of 0.01 acre of a PEM wetland, AEP proposes to pay in-lieu fees to
the West Virginia Department of Environmental Protection’s in-lieu fee program. Based on the
West Virginia Stream & Wetland Valuation Metric (SWVM) protocol produced by the West
Virginia Interagency Review Team (WVIRT 2010), an in-lieu fee of $1,200 would be required to

compensate for the loss of 0.01 acre of Wetland B within the Project area.

3.2 PROPOSED STREAM IMPACTS

Nineteen jurisdictional streams totaling approximately 8,710 linear feet, (3,761 linear feet of
ephemeral stream and 4,949 linear feet of intermittent stream), are proposed to be impacted by
the Project (Figure 2). The streams will be impacted as a result of their location within the
Project area and the proposed limits of construction. As stated, approximately 3,578 linear feet
of the total ephemeral stream impacts and 1,338 linear feet of the total intermittent stream
impacts are associated with the proposed Phase Il Haul Road portion of the Project area and the
Conner Run Impoundment and therefore are assumed to not represent impacts to jurisdictional
waters of the U.S. Therefore, the total impacts to streams that are jurisdictional waters of the

U.S include 3,761 linear feet of intermittent stream and 4,949 linear feet of ephemeral stream.

Detailed descriptions of the streams are provided in the April 11, 2012 Proposed Mitchell
Landfill Project Jurisdictional Waters Delineation Report and the April 2, 2012 Proposed
Mitchell Landfill Phase Il Haul Road Project Jurisdictional Waters Delineation Report prepared
by CEC (Appendix A of the Individual CWA Section 404 Permit/CWA Section 401 WQC
application). The USEPA Rapid Bioassessment Protocols (RBP) Stream Data Forms and
USACE High-Gradient Headwater Stream Data Forms for the streams identified within the
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Project area are provided in Appendices C and D of the April 2012 jurisdictional waters

delineation reports.

The following tables provide summaries of the proposed stream impacts.
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TABLE 2
STREAM IMPACT SUMMARY
Proposed Mitchell Landfill Project
Cresap, Marshall County, West Virginia

USACE Functional Capacity
Approximate USI.EPA Units (FCU) i
Stream Length High Biogeo-
Segment | Classification e Gradient .
Identifier \.N'thm . | Stream Hydrology chem_|cal Habitat
Project Area Score Cycling

Stream 1 Intermittent 131 97 93 88
Stream 1 Intermittent 3,465 146 95 90 89
Stream 1 Intermittent 154 98 93 94
Stream 1 Ephemeral 78 96 93 85 74
Stream la Ephemeral 327 103 98 96 97
Stream 1b Ephemeral 70 75 94 85 61
Stream 1c Ephemeral 79 73 67 48 42
Stream 1d Ephemeral 151 102 93 92 73
Stream 2 Intermittent 372 130 98 94 89
Stream 2a Ephemeral 70 92 98 88 71
Stream 2a Intermittent 413 82 93 80 61
Stream 2a-1 Ephemeral 298 82 98 91 74
Stream 2a-2 Ephemeral 51 89 66 63 62
Stream 2a-3 Ephemeral 92 86 74 84 81
Stream 2b Ephemeral 550 109 94 85 75
Stream 3 Ephemeral 375 103 94 85 84
Stream 3 Intermittent 216 118 100 94 82
Stream 3a Ephemeral 178 109 89 85 77
Stream 3b Ephemeral 119 103 93 81 79
Stream 4 Ephemeral 495 111 91 78 85
Stream 5 Ephemeral 383 110 87 89 78
Stream 6 Ephemeral 51 77 79 89 92
Stream 6 Intermittent 292 116 92 90 87
Stream 7 Ephemeral 394 107 94 84 72
Stream 16 Intermittent 191 91 59 72 55

Total Intermittent Stream Impacts 4,949

Total Ephemeral Stream Impacts 3,761

Total Stream Impacts 8,710

! All lengths are approximate.
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TABLE 3

STREAM IMPACT SUMMARY
Proposed Mitchell Landfill Phase 11 Haul Road Project
Cresap, Marshall County, West Virginia

Approximate | USEPA USACE Eﬁﬂgtzggabf apacity
Stream Length High Biogeo-
Segment | Classification Within Gradient hemical
Identifier Project Area | Stream | Hydrology ¢ I Habitat
(Feet) Score Cycling
Stream 17 Ephemeral 97 108 0.95 0.98 0.98
Stream 18 Ephemeral 73 95 0.71 0.69 0.65
Stream 19 Ephemeral 159 96 0.81 0.96 0.87
Stream 20 Ephemeral 178 108 0.75 0.88 0.85
Stream 20 Intermittent 97 119 0.74 0.83 0.84
Stream 21 Ephemeral 157 105 0.78 0.81 0.74
Stream 1-4 Intermittent 234 95 0.54 0.82 0.74
Stream E-14 | Ephemeral 91 65 0.57 0.48 0.63
S”el"i{;‘ B> | Ephemeral 169 90 0.66 0.82 0.59
Stream 22 Intermittent 511 110 0.60 0.82 0.64
Stream E-9 Ephemeral 421 105 0.63 0.80 0.64
Stream 24 Intermittent 424 124 0.63 0.77 0.73
Stream E-7 Ephemeral 313 112 0.60 0.78 0.83
Stream 25a Ephemeral 94 88 0.48 0.60 0.68
Stream 26 Ephemeral 95 75 0.48 0.75 0.74
Stream 27 Ephemeral 37 95 0.71 0.81 0.86
Stream E-3 Ephemeral 609 104 0.65 0.66 0.57
Stream 1-2 Intermittent 72 93 0.71 0.63 0.75
Stream E-4 Ephemeral 90 95 0.67 0.54 0.61
Stream E-5 Ephemeral 109 97 0.65 0.76 0.50
Stream E-5a | Ephemeral 59 82 0.61 0.45 0.63
Stream E-5b | Ephemeral 53 88 0.55 0.55 0.68
Stream E-6 Ephemeral 320 85 0.60 0.66 0.45
Stream E-8 Ephemeral 58 76 0.62 0.72 0.54
Stream E-10 | Ephemeral 134 111 0.70 0.64 0.63
Stream E-11 Ephemeral 99 87 0.91 0.80 0.81
Stream E-12 Ephemeral 101 92 0.62 0.70 0.65
Stream E-13 | Ephemeral 62 85 0.74 0.82 0.84
Total Intermittent Stream Impacts 1,338"
Total Ephemeral Stream Impacts 3,578!
Total Stream Impacts 4,916"

! These stream impacts are not considered impacts to jurisdictional waters of the U.S.
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4.0 WETLAND AND STREAM VALUES AND FUNCTIONS

The wetland and the streams within the Project area provide some benefit for wildlife such as
rearing, resting, and feeding habitat for certain terrestrial and aquatic species not dependent on a
permanent source of water. Based on observations of animal tracks and plant life, the wetland,
streams, and surrounding woodlands provide foraging and feeding habitat, water sources, resting
areas and escape cover for small vertebrates, snakes, eastern cottontail rabbits (Sylvilagus
floridanus), wild turkey (Meleagris gallopavo), ruffed grouse (Bonasa umbellus), American
woodcock (Scolopax minor), and white-tailed deer (Odocoileus virginianus). Additional
functions provided by the wetland located with the Project area include water retention and
filtering. Additional stream functions include peak storm flow attenuation, groundwater
recharge, and nutrient cycling. As indicated on the USEPA Rapid Bioassessment Protocol data
forms, a limited number of streams within the Project area provide habitat for benthic
macroinvertebrates and stream salamanders that are not dependent on a permanent source of

water.

The streams within the Project area are typical of headwater aquatic resources found within the
Lower Fish Creek watershed (hydrologic unit code 050301061208). There are approximately
4,949 linear feet of jurisdictional ephemeral streams within the Project area. Ephemeral streams
within the Project area receive the majority of their base flow from surface water runoff from the
adjacent upland areas, which include second growth deciduous forest, mixed second
growth/early successional forest, old fields, and pasture land. According to the West Virginia
Department of Natural Resources (WVDNR) and United States Fish & Wildlife Service
(USFWS), the streams proposed to be impacted are not known to provide critical or unique
habitats for federally listed threatened or endangered species (see Appendix B of the Individual
CWA Section 404 Permit/CWA Section 401 WQC application).

The primary physical habitat distinction between ephemeral streams and intermittent streams is
the presence of flowing water or isolated pools for extended periods of time in intermittent
stream channels during summer months. As previously stated, ephemeral streams flow during

periods of precipitation or due to infiltration from snow melt and either have no species of
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aquatic life present or, if present, it is of relatively poor biological diversity. Intermittent streams
in the West Virginia Piedmont region have native fauna adapted to seasonal flowing water, often
of spring or seep origin. Intermittent streams are characterized by a community of aquatic life
that is not adapted to a continual supply of water on an annual basis. Intermittent streams are
usually found to have a moderately diverse community of native fauna either present seasonally
or on an annual basis. The native fauna of these streams is characterized by species of
vertebrates (fish or stream salamanders) and/or benthic macroinvertebrates that are pioneering,
headwater, temporary, and/or temperature facultative. Approximately 3,761 linear feet of

jurisdictional intermittent streams are present within the Project area.
No perennial streams were identified within the Project area.
The stream and wetland mitigation presented in this plan will provide comparable and/or

improved stream values and functions compared to the aquatic resources proposed to be

impacted.

110-416.8500 -12 - April 26, 2012



5.0 METHODS FOR DETERMINATION OF MITIGATION CREDITS

To compensate for the loss of headwater ephemeral and intermittent streams, AEP proposes to
restore, enhance, and preserve headwater intermittent streams as well as second and third order
perennial streams off-site. The West Virginia Stream & Wetland Valuation Metric (SWVM,;
WVIRT 2010) was utilized as the method to evaluate stream impacts and compensatory
mitigation requirements for the Project. The SWVM is an automated debit/credit program that
integrates individual stream assessments and key parameters for chemical, physical and
biological components to assess stream conditions. The SWVM does not produce a linear
stream footage ratio. Instead, it produces a debit/credit score for each stream that will be
impacted. The stream impact debits must be offset by stream mitigation credits and/or payments
of in-lieu fee amounts determined by the SWVM. Based on the SWVM, and assuming the
streams present within the Phase Il Haul Road portion of the project area are not jurisdictional
waters of the U.S., approximately 9,911 stream mitigation credits will need to be obtained to off-
set the loss of 8,710 linear feet of ephemeral and intermittent streams within the Project area.
Table 4 provides a summary of stream impact debits associated with the Proposed Site Plan and
a summary of the stream mitigation credits associated with stream mitigation areas identified to
date. The actual number of linear feet of stream mitigation required to obtain the applicable
number of stream mitigation debits is dependent upon several variables, such as the type of
mitigation activities that will take place, the type of protection mechanisms proposed, and the
quality of the streams where mitigation will take place. Using the SWVM, many more
mitigation credits are issued for stream mitigation activities that involve protection in perpetuity
of streams and their riparian buffers via environmental covenants or conservation easements than

are issued for stream mitigation activities that do not involve protection in perpetuity.
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TABLE 4
STREAM IMPACT DEBIT AND STREAM MITIGATION CREDIT SUMMARY
Proposed Mitchell Landfill Project

Cresap, Marshall County, West Virginia

Site Linear Stream Impact | Stream Mitigation Balance (debit or
Length Debit Score Credit Score credit)
French Run 8,225 3,070 3,070
North Fork
Grave Creek 8,881 3,662 6,732
Proposed Site | g 719 8,862 2,130
Plan
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6.0 CONCEPTUAL MITIGATION GOALS AND SUCCESS CRITERIA

6.1 CONCEPTUAL MITIGATION GOALS

Mitigation goals serve as the basis for designing a mitigation project and measuring success.
The overall goal of the stream mitigation is to complete restoration, enhancement and
preservation of streams that will contribute to an overall improvement of watershed water quality
when compared to those streams proposed to be impacted. This will be accomplished by
offsetting the loss of 8,710 linear feet of jurisdictional stream, consisting of 4,949 linear feet of
ephemeral streams and 3,761 linear feet of intermittent streams that will be impacted as a result
of their location within the proposed limits of disturbance associated with constructing and
operating the Mitchell Landfill, with the restoration/enhancement and preservation of
intermittent and perennial streams within Marshall County, West Virginia. An overview map
showing the locations of the proposed stream mitigation properties relative to the Project area is
provided as Figure 2. At this time, AEP has identified approximately 17,106 linear feet of
stream for mitigation. AEP is continuing to coordinate with property owners to obtain additional
stream mitigation areas to acquire the credits required per the SWVM to off-set the loss of
8,710 linear feet of stream within the Project area. The primary mitigation goal for stream
mitigation is obtaining a minimum of 8,862 stream mitigation credits at the end of the 5-year

mitigation monitoring period.

As stated, to compensate for the loss of 0.01 acre of a PEM wetland, AEP proposes to pay in-lieu
fees to the WVDEP’s in-lieu fee program. Based on the SWVM protocol (WVIRT 2010), the
goal of the wetland mitigation is the successful payment of an in-lieu fee of $1,200 to the
WVDEP to compensate for the loss of 0.01 acre of PEM wetland within the Project area.

6.2 CONCEPTUAL MITIGATION SUCCESS CRITERIA

The mitigation success criteria measure the success or failure of the project in meeting the

defined mitigation goals. The following criteria will be used to measure the success of the
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proposed mitigation in compensating for impacts to streams and wetlands by the proposed

Project.

1. An appropriate number of linear feet of intermittent and perennial stream is
restored/enhanced and preserved within the French Run and North Fork Grave Creek
watersheds, and possibly other watersheds in Marshall County, West Virginia, so that a
minimum of 8,862 stream mitigation credits (following the SWVM protocol) are
obtained at the end of the 5-year mitigation monitoring period.

2. Restoration within the stream mitigation areas will be considered successful when
reshaped, stabilized, and/or restored stream banks are determined to be stable at the end
of the 5-year mitigation monitoring period. Restoration within the stream mitigation
areas will also be considered successful when installed in-stream structures (cross vanes,
J-hook vanes, etc.) are in place and stable at the end of the 5-year mitigation monitoring
period.

3. Stream enhancement activities within the riparian corridors along applicable mitigation
streams will be considered successful by the establishment of planted and volunteer tree,
shrub, and herbaceous species native to northern West Virginia in the riparian corridors
present within the limits of the environmental covenants/conservation easements of
applicable streams currently lacking riparian corridors with native vegetation. To date, a
total of approximately 17,106 linear feet of perennial and intermittent streams have been
identified and proposed for riparian planting and approximately 14 acres have been
identified to be included in the native riparian planting/re-establishment areas. A list of
tree and shrub species proposed for planting within the applicable riparian corridors is
provided in Table 5. A list of the herbaceous species proposed for planting within the
applicable riparian corridors is provided in Table 6 (and associated approximate ounces
of seed per acre). The riparian corridor planting areas shall be allowed to become natural
areas, i.e., there shall be no mowing or other vegetation maintenance activities within
these areas except those which are beneficial to remove dead, diseased, or invasive
vegetation. Invasive species that are removed shall be replaced with native non-invasive
vegetation. The locations of the proposed riparian planting/native vegetation re-
establishment areas are shown on the Stream Mitigation Areas Maps (Figures 4a through
4d; Figures 5a through 5d) associated with applicable properties containing streams, or
portions of streams, currently lacking riparian corridors with riparian forest and/or native
vegetation. Woody vegetation plantings in the riparian forest planting/native vegetation
re-establishment areas will be considered successful if a minimum of 200 living
trees/shrubs per acre, (including planted and volunteer trees/shrubs) are present within
those areas at the end of the 5-year mitigation monitoring and maintenance period.
Approximately 75 percent or greater of the vegetation within the stream mitigation
monitoring plots will consist of planted and/or native species at the end of the 5-year
mitigation monitoring period.

4. The stream restoration activities will also be considered successful when miscellaneous
debris, trash, and junk are removed within applicable portions of the stream mitigation
areas environmental covenants/conservation easements. A total of approximately
0.5acres and 413 linear feet of stream channel and/or riparian corridor have been
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identified to date to be included within the debris removal areas. The approximate
locations of the proposed debris/junk/trash removal areas are shown on the Stream
Mitigation Areas Maps (Figures 4b through 4d and Figures 5b through 5d) associated
with applicable properties containing streams, or portions of streams, currently containing
significant amounts of debris/trash/junk within the stream channels or riparian corridors.

5. The wetland mitigation will be considered successful when the successful payment of an
in-lieu fee of $1,200 to the WVDEP has taken place to compensate for the loss of
0.01 acre of PEM wetland within the Project area.

Mitigation monitoring described in Section 8.1 will be conducted on an annual basis for 5 years

to evaluate the success in achieving the criteria set forth in this plan.
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TABLE 5

RIPARIAN CORRIDOR TREE AND SHRUB PLANTING LIST
Proposed Mitchell Landfill Project Stream Mitigation Areas

Marshall County, West Virginia

Scientific Name

Common Name

Size

Acer saccharinum

Silver maple

1-gallon or 3-gallon

Acer rubrum

Red maple

1-gallon or 3-gallon

Aesculus glabra

Ohio buckeye

1-gallon or 3-gallon

Celtis occidentalis

Common hackberry

1-gallon or 3-gallon

Cercis canadensis

Eastern redbud

1-gallon or 3-gallon

Cornus stolonifera

Red-osier dogwood

1-gallon or 3-gallon

llex verticillata

Common winterberry

1-gallon or 3-gallon

Sambucus canadensis

Black elderberry

1-gallon or 3-gallon

Juglans nigra Black walnut 1-gallon or 3-gallon
Lindera benzoin Spicebush 1-gallon or 3-gallon
Liriodendron tulipifera Tuliptree 1-gallon or 3-gallon
Nyssa sylvatica Blackgum 1-gallon or 3-gallon
Platanus occidentalis American sycamore 1-gallon or 3-gallon
Quercus palustris Pin oak 1-gallon or 3-gallon
Viburnum lentago Nannyberry 1-gallon or 3-gallon
TABLE 6

RIPARIAN CORRIDOR HERBACEOUS SPECIES SEED MIX
Proposed Mitchell Landfill Project Stream Mitigation Areas

Marshall County, West Virginia

Scientific Name Common Name Oz./Acre
Actinomeris alternifolia Wingstem 1.0
Agrostis alba Redtop 64.0
Dichanthelium clandestinum Deertongue 12.0
Carex vulpinoidea Fox sedge 12.0
Elymus riparius Riverbank wildrye 52.0
Elymus virginicus Virginia wildrye 52.0
Helenium autumnale Sneezeweed 6.0
Heliopsis helianthoides False sunflower 2.0
Juncus effusus Common rush 2.0
Lolium multiflorum Annual ryegrass 200.0
Mertensia virginica Virginia bluebells 2.0
Penstemon calycosus Smooth penstemon 2.0
Solidago flexicaulis Zigzag goldenrod 2.0
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7.0 PROPOSED STREAM MITIGATION

7.1 SITE SELECTION

In order to provide adequate compensation for the proposed stream impacts, CEC, on behalf of
AEP, performed an extensive search for stream mitigation areas. The search for stream
mitigation areas began within the Project area vicinity and expanded into additional areas of
Marshall County, within the Upper Ohio South Watershed (HUC 5030106). CEC is in the
process of contacting landowners within Marshall County, in order to identify additional stream
mitigation areas where restoration and/or enhancement activities can take place and where

environmental covenants/conservation easements can be established.

CEC investigated numerous potential stream mitigation sites on privately-owned property.
Potential mitigation sites investigated included streams listed on, hydrologically connected to,
the 303d (impaired streams) list for Marshall County, streams in open pastures, residential areas
and city parks/schools with minimal riparian buffers, streams with steep eroding banks, degraded
streams containing garbage and/or lacking a forested riparian corridor, and, to a lesser extent,
high quality and/or natural streams that would be preserved in their current state. CEC
completed USEPA Rapid Bioassessment forms as well as USACE High-gradient Ephemeral and
Intermittent Headwater Stream forms as previously stated for high-gradient headwater streams
present within these potential mitigation sites. All forms completed for each potential mitigation

stream assessed are provided in Appendix B.

CEC surveyed potential stream mitigation sites throughout December 2011, as well as during the
months of January through April 2012. A stated, CEC is continuing to investigate sites for
potential stream mitigation areas. Three main factors will contribute to the stream mitigation
selection: (1) whether the property owner is amenable to establishment of an environmental
covenant or conservation easement; (2) the amount of linear footage of streams in need of
restoration/enhancement within the property; and (3) the quality of the stream and degree of
stream impairment on the property. This conceptual mitigation plan includes potential stream

mitigation sites located within the French Run and North Fork Grave Creek watersheds in
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Marshall County. CEC is currently working with the West Virginia Conservation Agency

(WVCA) to identify additional property owners in Marshall County with properties containing

streams in need of restoration and/or enhancement and willing to allow establishment of

environmental covenants or conservation easements along streams located within their

properties. Lists of property owners and the relevant stream information for their property are

provided in Table 7.

TABLE 7

PROPOSED MITCHELL LANDFILL PROJECT POTENTIAL MITIGATION

PROPERTIES SUMMARY
Marshall County, West Virginia

French Run Drainage

Total
Total .
Linear Linear Environmental
e Stream Feet Feet of Covenan_t/ s
Property Owner(s) Classification Name within Stream Conservation | Mitigation Type
1 Easement
Property Per
Property’ Acreage Per
Property
Kuhn/ Perennial French Run 1777
Yoders
Unnamed .
Tributary 1,842 2.1 Eif;ggae“rﬁe”é t
Kuhn Intermittent to French 65
Run (FR-
UNT1)
Lyons Perennial French Run 1,630
Unnamed
Tributary 1 864 21 Restoration/
Lyons Intermittent to French 324 ' ' Enhancement
Run (FR-
UNT1)
Whipkey Perennial French Run 847
Unnamed
Tributary 870 09 Restoration/
Whipkey Intermittent to French 23 ' Enhancement
Run (FR-
UNT?2)
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TABLE 7
PROPOSED MITCHELL LANDFILL PROJECT POTENTIAL MITIGATION

PROPERTIES SUMMARY

Marshall County, West Virginia

French Run Drainage

Total
Total .
. . Environmental
Linear Linear
e L. Stream Feet Feet of Covenan_t/ L
Property Owner(s) Classification e Conservation | Mitigation Type
Name within Stream
1 Easement
Property Per
Property’ Acreage Per
Property
. Restoration/
Aston Perennial French Run 546 1,567 1.7 Enhancement
Unnamed
Tributary .
Aston Intermittent to French 787 Restoration /
Enhancement
Run (FR-
UNT2
Unnamed
Tributary 2,078 2.4 Restoration/
Aston Intermittent to French 234
Enhancement
Run (FR-
UNT3)
Hall Perennial French Run 1,829 Restoration/
Enhancement
Unnamed
Tributary
Hall Intermittent to French 249
Run (FR-
UNT?3)

! The length of the mitigation streams are approximate at this time and based upon available property boundary
information. These stream lengths will be verified prior to the preparation and submittal of the final mitigation plan.
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TABLE 7
PROPOSED MITCHELL LANDFILL PROJECT POTENTIAL MITIGATION

PROPERTIES SUMMARY
Marshall County, West Virginia

North Fork Grave Creek Properties

Total
Total .
. . Environmental
Linear Linear
e L. Feet Feet of Covenan_t/ Mitigation
Property Owner(s) Classification Stream Name e Conservation
within Stream Type
1 Easement
Property Per
Property* Acreage Per
Property
Hackathorn/Robinson Perennial North Fork 1,230 1,230 0.22 Restoration/
Grave Creek Enhancement
. North Fork
Cumpston Perennial Grave Creek 620 0.38
Unnamed .
Tributary to 2537 Eif;ﬁgitrfe”; :
Cumpston Perennial North Fork 1,917 1.74
Grave Creek
(NFGC-UNT1)
Lewis/Robinson Perennial North Fork 530 530 0.24 Restoration/
Grave Creek Enhancement
. . North Fork Restoration/
Simmons Perennial Grave Creek 767 767 0.4 Enhancement
Unnamed
Tributary to Restoration/
Roskelly Intermittent North Fork 992 992 0.2 h
Grave Creek Enhancement
(NFGC-UNT?2)
Unnamed
Tributary to .
Cox Perennial North Fork 137 137 0.03 thora“onl
Grave Creek Enhancement
(NFGC-UNT?2)
Unnamed
Tributary to .
Scherich Perennial North Fork 490 490 0.1 Rehstoratlon/
Grave Creek Enhancement
(NFGC-UNT?2)
Unnamed
Tributary to .
Suarez Perennial North Fork 292 292 0.1 Rehstoranon/
Grave Creek Enhancement
(NFGC-UNT?2)
. North Fork Restoration/
Magers Perennial Grave Creek 1,906 1,906 11 Enhancement
Tributary to
. . North Fork Restoration/
Lilley Perennial Grave Creek 3,962 4054 TBD Enhancement
(NFGC-UNT3) '
Lilley Perennial North Fork 972 TBD Restoration/

Grave Creek

Enhancement
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! The length of the mitigation streams are approximate at this time and based upon available property boundary
information. These stream lengths will be verified prior to the preparation and submittal of the final mitigation plan.

As discussed in the following sections, AEP anticipates that restoration and enhancement, as
well as preservation, of the mitigation streams within the environmental covenants/conservation
easements will have a significant positive impact on regional water quality. AEP has determined
that the proposed compensatory mitigation activities will provide the required compensation for
the unavoidable impacts to aquatic resources resulting from the Mitchell Landfill Project because

of the following reasons:

e The resources to be restored/enhanced/preserved provide important physical, chemical,
and biological functions for the watershed.

e Many of the mitigation streams are currently located in active pasture, have significant
amounts of siltation and/or bank erosion, and lack riparian corridors with native
vegetation.

e The majority of mitigation streams were on the list of 303d impaired streams in West
Virginia (WVDEP 2008) or are within the same watershed as streams on this list.

e The mitigation streams are perennial and intermittent headwater streams or are
hydrologically connected to perennial streams.

e Headwater streams play a critical role in the hydrological and ecological functions of
downstream reaches. They contribute to the functional integrity of watersheds and
downstream reaches by providing energy and nutrients (organic carbon, nitrogen, and
organisms), processing pollutants, trapping sediments, etc. Headwater streams also
provide regional ground-water recharge.

e The stream mitigation areas are hydrologically connected to the portion of the Ohio River
South watershed in which the proposed Mitchell Landfill project is located.

7.2 EXISTING CONDITIONS

7.2.1 French Run Drainage

The French Run drainage is located in the east-central portion of Marshall County, east of the
Mitchell Landfill Project area (Figure 3, Figure 4, and Figures 5a through 5d). French Run
drains to North Fork Grave Creek. Both French Run and North Fork Grave Creek are listed on
the 303d impaired streams list within the 2008 West Virginia Integrated Water Quality
Monitoring and Assessment Report (WVDEP 2008). Both of the streams entire lengths,
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2.9 miles and 5 miles respectively, are listed as biologically impaired due to fecal coliform.
According to the 2010 West Virginia Integrated Water Quality Monitoring and Assessment
Report (WVDEP 2010), both streams have Total Maximum Daily Loads (TMDLs) developed
and were therefore, removed from the 2010 303d list of impaired streams.

The drainage area of French Run is approximately 741 acres (approximately one square mile).
Land use along French Run consists primarily of open pasture and woodland. The majority of
the riparian area along the upper reaches of the stream has been heavily grazed and there are
several natural gas pipelines crossing the stream. Several property owners listed in Tables 7 and
8 have agreed in principle to stream restoration and/or enhancement activities and the
establishment of environmental covenants or conservation easements. Due to the contiguous
nature of potential stream mitigation properties along French Run and general similarity of the
potential stream mitigation areas, sample reaches were chosen based on representative stream
habitat types. Sample reaches were not assessed on each individual property. The results of the
biological assessments conducted within potential mitigation streams within the French Run
drainage are provided in Table 8.
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TABLE 8
FRENCH RUN DRAINAGE STREAMS BIOLOGICAL ASSESSMENT SUMMARY
Proposed Mitchell Landfill Project Potential Stream Mitigation Properties
Marshall County, West Virginia

Ss”eamt USACE FCI Score
egmen . L
Property e L Linear | USEPA | SCI? Mitigation
Name/USGS Classification 1 Biogeochemical
Stream Owner(s) Feet Score | Score Hydrology gCycIing Habitat Type
Name
FR-1/French | Kuhn/ Perennial 671 | 104 | 30 0.42 0.57 055 | Restoration/
Run Yoders Enhancement
FR-2/French | Kuhn/ Perennial | 1,106 | 101 | 24 0.41 0.58 049 | Restoration/
Run Yoders Enhancement
Lyons/ .
FR-3/French | \vinkey/ | Perennial | 3022 | 85 34 0.36 0.36 0.26 | Restoration/
Run Enhancement
Aston
FR-4/

Unnamed Aston/ . Restoration/
Tributary to | Whipkey Intermittent 811 48 20 0.25 0.24 0.14 | crr - coment
French Run
FR-S5/French | Perennial | 1,832 | 96 20 0.40 0.50 0.53 | Restoration/

Run Enhancement
FR-6/
Unnamed Kuhn/ . Restoration/
. Yoders/ Intermittent 299 TBD TBD TBD TBD TBD
Tributary to Enhancement
Lyons
French Run
UFR-7/ ; ol Restoration/
nname a Intermittent | 484 01 38 0.41 0.42 0.50 | Enhancement
Tributary to Aston
French Run
TOTAL 8,225 --

" The length of the mitigation streams are approximate at this time and based upon available property boundary
information. These stream lengths will be verified prior to the preparation and submittal of the final mitigation plan.

2 West Virginia Stream Condition Index (SCI) is a tool developed by Tetra Tech in 2000 utilized by the WVDEP
that uses 6 benthic community metrics combined into a single multimetric index. The WVDEP defines a metric
score greater than 60.6 as unimpaired.

Flowing water ranging from approximately 4 inches to 24 inches deep was observed throughout
the assessed portions of French Run. Pools were observed throughout the entire stream length
that was assessed as well. Pool depth varied from 6 inches to 16 inches. Aquatic biota observed
throughout French Run consisted of fish, stream salamanders, and benthic macroinvertebrates.
The fish observed within the assessed stream segments were of the family Percidae. Stream
salamanders observed within the assessed stream segments included northern dusky salamanders
(Desmognathus two-lined salamanders Benthic

fuscus) and (Eurycea Dbislineata).

macroinvertebrates observed within the assessed stream segments of French Run included
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crayfish (Order Decapoda), aquatic worms (Subclass Oligochaeta), leeches (Subclass Hirudinea),
mayflies (Order Ephemeroptera), stoneflies (Order Plecoptera), caddisflies (Order Trichoptera),
dobsonflies (Order Megaloptera), aquatic beetles (Order Coleoptera), and flies (Order Diptera).
Overall aquatic biota was marginally present and of limited diversity and density.

All completed USEPA RBP forms and USACE high gradient stream forms for each stream
assessed are provided in Appendix B. Appendix A contains representative photographs

documenting stream conditions during the site visits.

7.2.1.1 Kuhn/Yoders Properties

Approximately 1,777 linear feet of perennial mitigation stream (French Run) and 65 feet of an
unnamed intermittent mitigation stream (FR-UNT1) are present within the Kuhn and Yoders
properties (Figures 4, 5a, and 5b). Per the property owners, French Run is the property boundary
between these the two properties. However, the property tax maps indicate the stream lies
completely on the Kuhn property. CEC will determine the actual property boundaries prior to
preparation and submittal of the final mitigation plan. CEC sampled two representative stream
segments, Segments FR-1 and FR-2, along the portion of French Run that drains these two
properties. The results of these biological assessments are provided in Table 8. Segment FR-1
of French Run was characterized by an OHWM width of approximately 8 feet and a bankfull
width of approximately 9 feet. Water filled approximately 75 percent of the channel and was
approximately 5 inches deep. The substrates of this stream segment consisted of cobble, gravel,
sand, silt, and a minimal amount of boulders. Leaf litter/woody debris covered approximately
5 percent of the channel. The USEPA Low Gradient Stream score for this section of French Run

was 104/marginal. The SCI score was 30/marginal.

The majority of French Run within these properties is located within open active pasture with a
marginal riparian buffer. There are two natural gas pipelines crossing French Run upstream
approximately 500 feet of Segment FR-1. Additionally, there is an unstable in-stream ford

within this portion of French Run.
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The results of the biological assessments indicate that French Run along Segment FR-1 likely
supports marginal benthic macroinvertebrate, stream salamander, and fish communities. No fish
or stream salamanders were observed during the biological assessment. Benthic
macroinvertebrates including patterned stoneflies (family Perlidae), brush-legged mayflies
(family Isonychiidae), non-biting midges (family Chironomidae), black flies (family Simuliidae),
crane flies (family Tipulidae), as well as members of the order crayfish, and members of the

subclass aquatic worms were observed during the stream assessment.

Segment FR-2 of French Run was characterized by an OHWM width of approximately 4.5 feet
and a bankfull width of approximately 5.5 feet. Water filled approximately 75 percent of the
channel and was approximately 4 inches deep. The substrates of this stream segment consisted
primarily of gravel, cobble, and sand, with lesser amounts of boulders. Leaf litter/woody debris
covered approximately 20 percent of the channel. The USEPA Low Gradient Stream score for

this section of French Run was 101/marginal. The SCI score was 24/marginal.

The results of the biological assessments indicate that French Run along Segment FR-2 likely
supports marginal benthic macroinvertebrate, stream salamander, and fish communities, although
no fish were observed during the biological assessment sampling activities. One larval northern
dusky salamander was observed within the stream segment during sampling activities. Benthic
macroinvertebrates including flatheaded mayflies (family Heptageniidae), winter stoneflies
(family Capniidae), patterned stoneflies, brush-legged mayflies, case-building caddisflies (family
Glossosomatidae), common netspinner caddisflies (family Hydropsychidae), non-biting midges,
black flies, crane flies, as well as members of the order crayfish and members of the subclass

aquatic worms were observed during the stream assessment site visit.

Stream FR-UNT1 (Segment FR-6), an unnamed tributary to French Run, is an intermittent
stream on the Kuhn and Yoders properties that was recently identified as a potential stream
mitigation area. Biological sampling activities have not been completed for this stream segment
to date but will be completed prior to submittal of the final mitigation plan. The location of this

stream is shown on Figures 4, 5a, and 5b.
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Approximately 2.1 acres of proposed environmental covenant/conservation easement has been
identified along French Run within the Kuhn and Yoders properties. This area is used as open
pasture and several sections of the stream banks have been impaired due to livestock use.
Approximately 1,842 linear feet of stream are in need of bank stabilization, riparian forest
planting/re-establishment, and debris removal. Fences are proposed to be installed to exclude
cattle from the stream and a low water crossing is also proposed to be established. AEP will also
likely pay for the installation of self-watering troughs and/or construction of a cattle water pond
within the Kuhn and/or Yoders properties due to cattle no longer having access to the stream
once fences are installed. Debris removal is also proposed within approximately 53 linear feet

and 0.11 acres along French Run located within the Kuhn and/or Yoders properties.

7.2.1.2 Lyons Property

Approximately 1,630 linear feet of perennial stream (French Run) and 312 linear feet of an
unnamed intermittent tributary to French Run (FR-UNT1) are present on the Lyons Property
(Figures 4, 5a, and 5c). CEC conducted one biological stream assessment (Segment FR-3) along
the portion of French Run that is located on the Lyons Property. No biological stream
assessments have taken place within FR-UNT1 to date. These activities will occur prior to
submittal of the final mitigation plan. Figure 5b shows the locations of potential stream
mitigation areas on the Lyons Property. The results of the stream assessments are provided in
Table 8.

Segment FR-3, was characterized by an OHWM width of approximately 4.75 feet and a bankfull
width of approximately 5 feet. Water filled approximately 100 percent of the channel. The
substrates of this section consisted of cobble, gravel, sand, silt, and boulders. Leaf litter/woody
debris covered approximately 30 percent of the channel. The USEPA Low Gradient Stream

score for this section of French Run was 84/marginal. The SCI score was 34/marginal.
Stream FR-UNTL1 (Segment FR-6), an unnamed tributary to French Run, is an intermittent

stream on the Lyons Property that was recently identified as a potential stream mitigation area.

Biological sampling activities have not been completed for this stream segment to date but will
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be completed prior to submittal of the final mitigation plan. The location of this stream is shown

on Figures 4, 5a, and 5b.

The results of the biological assessment indicate that French Run within the Lyons Property
supports marginal benthic macroinvertebrate and stream salamander communities. No fish were
observed within the sampling reach. Three larval northern dusky salamanders were observed
during the biological assessment sampling activities. Benthic macroinvertebrates identified
within the sample reach included flatheaded mayflies, winter stoneflies, patterned stoneflies,
brush-legged mayflies, case-building caddisflies, common netspinner caddisflies, non-biting
midges, black flies, crane flies, crayfish, riffle beetles (family Elimidae), darners (family
Aeshnidae), dobsonflies (family Corydalidae), and aquatic worms. The majority of French Run
and the unnamed tributary within this property drain open pasture with no riparian buffer. The
livestock have caused mechanical damage (sloughing, shearing) to the stream banks. There is an
unstable in-stream ford within this portion of French Run. There is also a large garbage/debris

pile located along the left stream bank below the property owners home and outbuildings.

Approximately 2.1 acres of proposed environmental covenant/conservation easement have been
identified along this section of French Run. Approximately 1,942 linear feet of stream are in
need of bank stabilization, as well as riparian forest planting/native vegetation re-establishment.
Cattle exclusion fences should be installed to keep the cattle out of the streams and a low water
crossing needs to be established. AEP will also likely pay for the installation of self-watering
troughs and/or construction of a cattle water pond within the Lyons Property due to cattle no
longer having access to the stream once fences are installed. Additionally, approximately 360
linear feet (0.4 acres) of debris removal is proposed for this portion of French Run.

7.2.1.3 Aston/Whipkey Properties
Approximately 2,437 linear feet of perennial and intermittent mitigation streams, including
approximately 1,044 linear feet of unnamed intermittent tributaries to French Run (FR-UNT2

and FR-UNT3) and approximately 1,393 linear feet of French Run, are present on the Aston and

Whipkey properties (Figures 4, 5a, and 5c). CEC conducted one biological stream assessment
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(Segment FR-4) along FR-UNT2 and within these properties. The biological stream assessment
(Segment FR-5) along FR-UNT3, conducted within the Hall Property, is also representative of
the conditions of the portion of FR-UNT3 that is located within the Aston and Whipkey
properties. The biological stream assessment conducted within Segment FR-3, completed on the
Lyons Property, is also representative of the conditions of the portion of French Run that is
present within the Aston and Whipkey properties. The results of the biological assessment

activities are provided in Table 8.

Segment FR-4 sampled along FR-UNT1 was characterized by an OHWM width of
approximately 2.4 to 4 feet and a bankfull width of approximately 5.6 feet. Water filled
approximately 70 percent of the channel. The substrates of this section consisted of silt, gravel,
sand, and small amounts of cobble. There was no leaf litter or woody debris. The USEPA Low

Gradient Stream score for this section of FR-UNT2 was 48/poor. The SCI score was 20/poor.

The results of the biological assessment indicate that the unnamed intermittent tributary of
French Run (FR-UNT2) within the Aston and Whipkey properties supports less than marginal
benthic macroinvertebrate, fish, and stream salamander communities. There were no fish or
stream salamanders observed during the biological assessment within Segment FR-4 on the
Aston Property. Benthic macroinvertebrates identified within the sample reach included
flatheaded mayflies, patterned stoneflies, non-biting midges, black flies, crane flies, darners as
well as aquatic worms were observed during the stream assessment. The majority of the
unnamed tributary on both properties drain open pasture and have little to no riparian buffer.
The stream banks are sloughing along the unnamed tributary on Aston’s property and are incised
along the unnamed tributary located on the Whipkey Property.

There are several areas where French Run is incised and with eroding banks within the Whipkey
and Aston properties. A riparian buffer is present along the majority of the left bank of French
Run within these two properties, but the right bank of French Run has no riparian buffer within

these two properties.
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There are approximately 2.6 acres of proposed environmental covenants/conservation easements
that have been identified along French Run, FR-UNT2, and FR-UNT3 within the Aston and
Whipkey properties. Approximately 2,437 linear feet of stream are in need of restoration and
native vegetation planting/re-establishment. Fences need to be constructed to exclude cattle
from the streams, self-watering troughs will be required, and a low water crossing needs to be
established.

7.2.1.4 Hall Property

Approximately 2,078 linear feet of potential mitigation streams are present within the Hall
Property, including approximately 1,829 linear feet of perennial stream (French Run) and
approximately 249 linear feet of intermittent stream (FR-UNT3). CEC conducted two biological
stream assessments within the Hall property. One assessment (Segment FR-5) was conducted
within French Run and one (Segment FR-7) was conducted within an unnamed intermittent
tributary to French Run (FR-UNT3). A natural gas pipeline was under construction while CEC
biologists conducted the stream assessment on French Run. The stream assessment (Segment
FR-5) was conducted approximately 2,000 feet downstream of the natural gas pipeline right-of-

way. The results of these biological stream assessments are provided in Table 8.

Segment FR-5 of French Run was characterized by an OHWM width of approximately 6.5 feet
and a bankfull width of approximately 12 feet. Water filled approximately 80 percent of the
channel. The substrates of this section consisted of cobble, gravel, boulders, sand, and silt. Leaf
litter/'woody debris covered approximately 30 percent of the channel. An in-stream ford crossed
the stream within the sampling reach. The USEPA Low Gradient Stream score for this section

of French Run was 96/marginal. The SCI score was 20/poor.

The results of the biological assessment indicate that French Run located within the Hall
Property minimally supports benthic macroinvertebrate, stream salamander, and fish
communities. No fish were observed during the sampling event. Larval northern dusky
salamanders were observed within the sample reach. Benthic macroinvertebrate families

observed within the Segment FR-5 sample reach consisted of flatheaded mayflies, patterned
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stoneflies, case-building caddisflies, non-biting midges, black flies, crane flies, water pennies

(family Psephenidae) as well as members of the subclass aquatic worms.

Approximately 249 linear feet of an unnamed intermittent tributary to French Run (FR-UNT3)
was sampled within the Hall Property (represented by Segment FR-7). FR-UNT3 flows through

wooded pasture prior to reaching the open pasture within the Hall Property.

Segment FR-7 of Stream FR-UNT3 was characterized by an OHWM width of approximately 4
feet and a bankfull width of approximately 7 feet. Water filled about 80 percent of the channel.
Approximately 90 percent of the channel is deeply incised and 10 percent of the channel
substrate was hardpan. An approximate 3 foot drop in channel elevation within the sampling
segment was observed approximately 100 feet upstream of its confluence with French Run. The
substrates of this section consisted of hardpan, gravel, cobble, silt, boulders, and sand. Leaf
litter/woody debris covered approximately 10 percent of the channel. The USEPA Low Gradient
Stream score for this section of FR-UNT3 was 91/marginal. The SCI score was 38/suboptimal.

The results of the biological assessment within Segment FR-7 indicate that the Stream FR-UNT3
marginally supports benthic macroinvertebrates, stream salamander, and fish communities.
Benthic macroinvertebrates of the families: spring stoneflies (family Nemouridae), patterned
stoneflies (family Perlodidae), roach-like stoneflies (family Pletoperlidae), case-building
caddisflies, northern caddisflies (family Limnephilidae), casemaker caddisflies (family
Goeridae), non-biting midges, black flies, crane flies as well as members of the subclass leeches
were indentified within the stream sample reach. There were no fish observed during the stream
sampling site visit. A two-lined salamander and a northern dusky salamander were observed and
identified within the stream during the biological assessment. An existing riparian buffer exists

on the right bank of this stream, while the left bank is primarily open pasture.
Approximately 2.4 acres of proposed environmental covenants/conservation easements have

been identified within the Hall Property. Approximately 2,078 linear feet of stream are in need

of restoration and riparian forest planting/native vegetation re-establishment. Fences need to be
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installed to exclude cattle from the mitigation streams, self-watering troughs will likely need to

be installed, and a low water crossing needs to be established.

7.2.2 North Fork Grave Creek Drainage

The drainage area of North Fork Grave Creek is approximately 3,604 acres (approximately 6
square miles). Land use along North Fork Grave Creek consists of residential, open pasture, and
woodland. The majority of North Fork Grave Creek lacks riparian buffers and natural stream
channel flow patterns due to anthropogenic activities. Many areas along the North Fork Grave
Creek and tributaries of North Fork Grave Creek have been heavily grazed. Several property

owners have agreed to the establishment of environmental covenants or conservation easements.

Flowing water ranging from approximately 4 inches to 4 feet deep was observed within North
Fork Grave Creek and its unnamed tributaries. Pools were observed throughout the stream
lengths that were assessed as well. Pool depths varied from 8 inches to 4 feet. Aquatic biota
observed throughout North Fork Grave Creek and its unnamed tributaries consisted of fish,
stream salamanders, and benthic macroinvertebrates. The fish observed within the assessed
stream segments were of the families Percidae and Cyprinidae. Stream salamanders observed
within the assessed stream segments included the northern dusky salamander and the two-lined
salamander. Benthic macroinvertebrates observed within the assessed stream segments of North
Fork Grave Creek and its unnamed tributaries included crayfish, round worms, leeches, mayflies,
stoneflies, caddisflies, dobsonflies, aquatic beetles, clams (Order Pelecypoda), fly larvae and
members of the dragonflies and damselflies (order Odonata). Overall, aquatic biota was
marginally present and of limited diversity and density throughout the sample reaches within
North Fork Grave Creek and the sample reaches within the unnamed tributaries to North Fork

Grave Creek.

Due to the contiguous nature of potential stream mitigation properties within the North Fork
Grave Creek drainage and general similarity of the potential stream mitigation areas, sample
reaches were chosen based on representative stream habitat types. Sample reaches were not

assessed on each individual property. The results of the biological assessments conducted within
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potential mitigation streams within the North Fork Grave Creek drainage are provided in Table
8. Completed USEPA stream sampling forms and USACE stream sampling forms for each
stream assessed are provided in Appendix B. Appendix A contains representative photographs

documenting stream conditions observed during the site visits.

7.2.2.1 Hackathorn/Robinson Properties

Approximately 1,230 linear feet of perennial stream (North Fork Grave Creek) are present within
the Hackathorn/Robinson Properties. The property tax maps indicate that Mr. Robinson owns
portions of this section of North Fork Grave Creek. Mr. Hackathorn stated that the property tax
maps have not been updated and are incorrect. He stated he owns all of said property in question
along North Fork Grave Creek. CEC will determine the actual property boundaries prior to
preparation and submittal of the final mitigation plan. CEC conducted one biological stream
assessment (Segment NFGC-1) within North Fork Grave Creek on the Hackathorn/Robinson

Properties. The results of the biological assessment are provided in Table 9.

The section of North Fork Grave Creek within the Hackathorn/Robinson Properties was
characterized by an OHWM width of approximately 8.5 feet and a bankfull width of
approximately 10 feet. Water filled approximately 100 percent of the channel. The substrates of
Segment NFGC-1 consisted of cobble, gravel, boulders, and sand. Very little leaf litter/woody
debris was observed within the sampled stream segment. Mr. Hackathorn stated he removes leaf
litter and woody debris frequently. The USEPA Low Gradient Stream score for this section of

North Fork Grave Creek was 92/marginal. The SCI score was 22/poor.

The banks of North Fork Grave Creek are incised and unstable throughout the
Hackathorn/Robinson Properties. ~ Approximately 80 percent of the stream on the
Hackathorn/Robinson Properties lacks a forested riparian buffer. Benthic macroinvertebrates
identified within the sample reach included, case-building caddisflies, common netspinner
caddisflies, patterned stoneflies, flatheaded mayflies, non-biting midges, crane flies, water
pennies, black flies and fingernail clams (family Sphaeriidae) as well as aquatic worms were

indentified within the stream reach. One fantail darter (Etheostoma flabellare) and a juvenile
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northern dusky salamander were observed within the sample reach during the biological

assessment site visit.

The results of the biological assessment activities indicate that this portion of North Fork Grave

Creek located within the Hackathorn/Robinson Properties is biologically poor and minimally

supports benthic macroinvertebrate, fish, and stream salamander communities.

There are approximately 0.22 acres of proposed environmental covenant/conservation easement

have been identified along North Fork Grave Creek within the Hackathorn/Robinson Properties.

Approximately 1,230 linear feet of stream are in need of stream bank restoration and riparian

forest planting/native vegetation re-establishment.

TABLE 9
NORTH FORK GRAVE CREEK DRAINAGE BIOLOGICAL ASSESSMENT SUMMARY
Proposed Mitchell Landfill Project Potential Mitigation Properties
Marshall County, West Virginia

Stream USACE FCI Score
Segment . S
Property e Linear | USEPA | SCI . . Mitigation
Name/USGS Classification 1 ’ Biogeochemical .
Stream Owner(s) Feet Score Score? | Hydrology Cycling Habitat Type
Name
NFGC-1 | Hackathom/ | oo onnial | 1230 | 92 22 0.28 0.30 0.22 | Restoration/
Robinson Enhancement
NFGC-3 | Cumpston | Perennial 620 92 14 0.21 0.47 0.13 | Restoration/
Enhancement
Lewis/ Restoration/
NFGC-4 Simmons/ Perennial 1,297 114 28 0.54 0.55 0.50
. Enhancement
Robinson
NFGC-5 Cumpston Perennial 1,917 75 30 0.19 0.13 0.09 Restoration/
Enhancement
NFGC-6 Roskelly | Intermittent | 992 48 16 0.23 0.12 0.09 | Restoration/
Enhancement
Cox/ Restoration/
NFGC-7 Scherich/ Perennial 919 81 18 0.52 0.56 0.62
Enhancement
Suarez
NFGC-8 Magers Perennial | 1,906 | 75 36 0.41 0.47 0.49 | Restoration/
Enhancement
NFGC-9 Lilley Perennial | TBD | TBD | TBD | TBD TBD Tgp | Restoration/
Enhancement
NFGC-10 Lilley Perennial TBD | TBD | TBD TBD TBD Tgp | Restoration/
Enhancement
TOTAL - 8,881 - - --

! The length of the mitigation streams are approximate at this time and based upon available property boundary
information. These stream lengths will be verified prior to the preparation and submittal of the final mitigation plan.
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2 West Virginia Stream Condition Index (SCI) is a tool developed by Tetra Tech in 2000 utilized by the WVDEP
that uses 6 benthic community metrics combined into a single multimetric index. The WVDEP defines a metric
score greater than 60.6 as unimpaired.

7.2.2.2 Cumpston Property

Approximately 2,537 linear feet of perennial stream is present within the Cumpston Property,
including approximately 620 linear feet of North Fork Grave Creek and approximately 1,917
linear feet of an unnamed tributary to North Fork Grave Creek (NFGC-UNT1).

CEC conducted one biological stream assessment (Segment NFGC-3) within North Fork Grave
Creek on the Cumpston Property and one biological stream assessment (Segment NFGC-5)
within NFGC-UNT1. The results of these assessments are provided in Table 9. Segment
NFGC-3 was characterized by an OHWM width of approximately 14 feet and a bankfull width
of approximately 15 feet. Water filled approximately 100 percent of the channel. The substrates
of this section consisted primarily of bedrock, with lesser amounts of boulders, cobble, gravel,
sand, and silt. Approximately 100 percent of the bedrock was covered with algae and slime. An
upstream unnamed tributary located in an open pasture on the Cumpston Property is likely the
source for the excess nutrients in North Fork Grave Creek within the Cumpston Property. Leaf
litter/woody debris covered approximately 1 percent of the channel. The USEPA Low Gradient
Stream score for this section of North Fork Grave Creek was 92/marginal. The SCI score was
14/poor.

The left descending bank of North Fork Grave Creek has a well developed riparian buffer, while
the right bank is a mowed lawn and the Cumpston Property leach field. Portions of the right
creek bank are unstable and eroding. Mr. Cumpston stated he previously placed large boulders

in the creek along the bank to keep the bank from eroding into his yard.

The results of the biological assessments indicate that this portion of North Fork Grave Creek
located within the Cumpston Property is biologically poor and minimally supports benthic
macroinvertebrate, fish, and stream salamander communities. Benthic macroinvertebrates

identified within the sample reach included patterned stoneflies, case-building caddisflies,
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flatheaded mayflies, riffle beetles and non-biting midges. No fish or stream salamanders were
observed within the Segment NFGC-3 sample reach during the biological assessment.
Approximately 620 linear feet of North Fork Grave Creek are in need of bank restoration and
riparian forest/native vegetation re-establishment.

An unnamed tributary that drains to North Fork Grave Creek is also located on the Cumpston
Property. This unnamed tributary was located within a pasture/feed lot. Approximately forty
percent of the reach banks were covered in manure and the stream banks have lost definition due
to trampling by livestock. CEC completed one biological assessment (Segment NFGC-5) within

this unnamed tributary. The results of these assessments are provided in Table 6.

Segment NFGC-5 was characterized by an OHWM width of approximately 9 feet and a bankfull
width of approximately 10 feet. Water filled approximately 80 percent of the channel. The
substrates of this section consisted of cobble, sand, silt, gravel, and minimal amounts of
boulders. Leaf litter/woody debris covered approximately 30 percent of the channel. An in-
stream ford crossed the stream within the sampling reach. The USEPA Low Gradient Stream

score for NFGC-5 was 75/marginal. The SCI score was 30/marginal.

The results of the biological assessments indicate that the unnamed intermittent tributary of
North Fork Grave Creek located within the Cumpston Property supports marginal benthic
macroinvertebrate, fish, and stream salamander communities. Several fish were observed within
the sample reach, including fantail darter and two species of minnows. No stream salamanders
were observed within the sample reach. Benthic macroinvertebrates observed within Segment
NFGC-5 consisted of flatheaded mayflies, combmouthed minnow mayflies (family Ameletidae),
patterned stoneflies, winter stoneflies, case-building caddisflies, non-biting midges, and

craneflies.

Approximately 1,917 linear feet of NFGC-UNT1 are in need of stream bank restoration, natural
channel design, and riparian forest/native vegetation re-establishment. Fences need to be
installed to exclude cattle from the stream and a low water crossing needs to be established.

Self-watering troughs will be necessary once cattle no longer have access to the stream.
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Approximately 2.0 acres of proposed environmental covenant/conservation easement have been
identified within the Cumpston Property along North Fork Grave Creek and the unnamed
tributary to North Fork Grave Creek (NFGC-UNT1).

7.2.2.3 Lewis/Robinson Properties

Approximately 530 linear feet of perennial stream (North Fork Grave Creek) are present within
the Lewis/Robinson Properties. The property tax maps indicate that Mr. Robinson owns portions
of this section of North Fork Grave Creek. Mr. Lewis stated that the property tax maps have not
been updated and are incorrect. He stated he owns all of the property in question along North
Fork Grave Creek. CEC will determine the actual property boundaries prior to preparation and

submittal of the final mitigation plan.

The section of North Fork Grave Creek (Segment NFGC-4) within the Lewis/Robinson
Properties was characterized by an OHWM width of approximately 22 feet and a bankfull width
of approximately 30 feet. Water filled approximately 100 percent of the channel and was
approximately 12 inches deep within runs and approximately 3 to 4 feet deep in the pools. The
substrates of this sample reach consisted primarily of bedrock within the runs and sand within
the pools. One riffle was located within the sampling reach. The substrates within the riffle
consisted of cobble, boulders, and gravel. Approximately 75 percent of the bedrock was covered
with algae and slime. Leaf litter/woody debris covered approximately 5 percent of the channel.
The USEPA Low Gradient Stream score for this section of North Fork Grave Creek was
114/suboptimal. The SCI score was 28/marginal.

Two existing ponds are located on the right bank of North Fork Grave Creek within the Lewis
Property. One of the ponds partially lies within the Hackathorn Property. The stream is eroding
the banks of both of these ponds and one of the pond’s banks has failed. Japanese knotweed
(Polygonum cuspidatum) was growing along approximately 60 percent of the right descending
bank within the Lewis/Robinson Properties. A well developed riparian buffer is present along

the left descending bank.
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The results of the biological assessment indicated that this portion of North Fork Grave Creek
supports marginal benthic macroinvertebrate, fish, and stream salamander communities. Benthic
macroinvertebrates identified within the sample reach included patterned stoneflies, case-
building caddisflies, casemaker caddisflies, netspinner caddisflies, non-biting midges, crane flies,
broad-winged damselflies (family Calyopterigidae), and aquatic worms. Several Asiatic Clams,
(Corbicula fluminea) were also observed within Segment NFGC-4. Fantail darters and common
shiner (Luxilus cornutus) were also observed during the sampling event. No stream salamanders

were observed within the reach during the biological assessment site visit.

Approximately 0.2 acres of proposed environmental covenant/conservation easement have been
identified along North Fork Grave Creek within the Lewis/Robinson Properties. This section of
North Fork Grave Creek would benefit from removal of the ponds and restoration of those areas.
Both, Mr. Lewis and Mr. Hackathorn appear amenable to removal of the ponds and restoration of
those areas. Approximately 530 linear feet of North Fork Grave Creek are in need of bank
stabilization and riparian forest/native vegetation re-establishment activities, including the

removal of invasive vegetation.

7.2.2.4 Simmons Property

Approximately 767 linear feet of perennial stream (North Fork Grave Creek) area present within
the Simmons Property. A biological assessment has not been conducted on the section of North
Fork Grave Creek that flows through the Simmons Property. However, the biological
assessment completed within North Fork Grave Creek (Segment NFGC-4) on the
Lewis/Robinson Properties was completed in a very similar reach of this stream as that present

on the Simmons Property.

Approximately 0.4 acres of proposed environmental covenant/conservation easement have been
identified along this section of North Fork Grave Creek. Approximately 767 linear feet of North
Fork Grave Creek are in need of bank restoration and riparian forest/native vegetation re-

establishment.
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7.2.2.5 Roskelly Property

The Roskelly Property contains approximately 992 linear feet of an unnamed intermittent
tributary to North Fork Grave Creek (NFGC-UNT2). The stream flows between Highway 250
and a residential area and the riparian buffer is minimal along the entire length of NFGC-UNT2
within the Roskelly Property. CEC completed one biological assessment (Segment NFGC-6)
within this stream on the Roskelly Property. Segment NFGC-6 was characterized by an OHWM
width of approximately 2 feet and a bankfull width of approximately 2.5 feet. Water filled
approximately 100 percent of the channel and was approximately 2 inches deep within the
riffles. No pools or runs were observed. The substrates of the sample reach primarily consisted
of cobble, gravel, and sand, with a minimal amount of boulders also present. Approximately 100
percent of the substrates within the sample reach were covered with slime and algae. Leaf
litter/woody debris covered approximately 5 percent of the channel. The USEPA Low Gradient
Stream score for this section of stream was 48/poor. The SCI score was 16/poor.

The results of the biological assessments indicate that this portion of the unnamed tributary to
North Fork Grave Creek (NFGC-UNT?2) is biologically impaired and minimally supports benthic
macroinvertebrates, fish, and stream salamanders. Benthic macroinvertebrates identified within
the sample reach included patterned stoneflies, casebuilding caddisflies, flatheaded mayflies,
mouthcombed minnow mayflies, water pennies, non-biting midges, aquatic worms and crayfish.
Two fantail darters were observed during the site visit. No stream salamanders were observed

within the reach during the biological assessment.

Approximately 0.2 acres of proposed environmental covenant/conservation easement have been
identified along this section of North Fork Grave Creek within the Roskelly Property.
Approximately 363 linear feet of stream are in need of bank stabilization and riparian buffer

establishment.
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7.2.2.6 Cox Property

The Cox Property contains approximately 137 linear feet of an unnamed perennial tributary to
North Fork Grave Creek (NFGC-UNT2). CEC completed one biological assessment (Segment
NFGC-7) within the portion of NFGC-UNT?2 that is located on the Cox Property. Within the
sample reach this stream was characterized by an OHWM width of approximately 8 feet and a
bankfull width of approximately 10 feet. Water filled approximately 100 percent of the channel
and was approximately 4 to 8 inches deep within the runs and approximately 3 to 4 feet deep in a
pool beneath the bridge. The substrates of the stream within the sample reach consisted of
cobble, gravel, silt, and sand, with minimal amounts of boulders also present within the riffles.
Substrates within the pool consisted primarily of gravel and sand, with minimal amounts of
cobble and boulders also present. One hundred percent of the channel was covered with attached
algae and slime. Leaf litter/woody debris covered approximately 15 percent of the channel. The
USEPA Low Gradient Stream score for the sample reach located along NFGC-UNT2 within the

Cox Property was 81/marginal, while the SCI score was 18/poor.

A narrow riparian buffer was present along the left/descending bank. Highway 250 is located
approximately 50 feet from the stream. The right/descending bank consisted of a mowed lawn.
Both banks were moderately unstable and contained areas of erosion. Benthic
macroinvertebrates identified within the sample reach included flatheaded mayflies, square-
gilled mayflies (family Caenidae), patterned stoneflies, winter stoneflies, case-building
caddisflies, common net-spinner caddisflies, aquatic worms, non-biting midges and craneflies.
Fantail darters were also observed during the site visit. No stream salamanders were observed
within the sample reach during the biological assessment site visit.

The results of the biological assessment indicate that this portion of the unnamed tributary to
North Fork Grave Creek located within the Cox Property is biologically poor and minimally

supports benthic macroinvertebrates, fish, and stream salamander communities.

Approximately 0.03 acres of proposed environmental covenant/conservation easement has been

identified along NFGC-UNT2 within the Cox Property. Approximately 137 linear feet of stream
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are in need of bank stabilization and/or riparian forest planting/native vegetation re-

establishment activities within the Cox Property.

7.2.2.7 Scherich Property

The Scherich Property contains approximately 490 linear feet of an unnamed perennial tributary
to North Fork Grave Creek (NFGC-UNT2). A biological assessment has not been conducted on
the section of NFGC-UNT?2 that flows through the Scherich Property. However, the biological
assessment completed within NFGC-UNT2 on the Cox Property (Segment NFGC-7) was

completed in a very similar reach of this stream as that present on the Scherich Property.

Approximately 0.1 acres of proposed environmental covenant/conservation easement has been
identified along NFGC-UNT2 within the Scherich Property. Approximately 490 linear feet of
stream are in need of bank stabilization and/or riparian forest planting/native vegetation re-

establishment activities within the Scherich Property.

7.2.2.8 Suarez Property

The Suarez Property contains approximately 292 linear feet of an unnamed perennial tributary to
North Fork Grave Creek (NFGC-UNT2). A biological assessment has not been conducted on
the section of NFGC-UNT2 that flows through the Suarez Property. However, the biological
assessment completed within NFGC-UNT2 on the Cox Property (Segment NFGC-7) was
completed in a very similar reach of this stream as that present on the Suarez Property.

Approximately 0.1 acres of proposed environmental covenant/conservation easement has been
identified along NFGC-UNT2 within the Suarez Property. Approximately 292 linear feet of
stream are in need of bank stabilization and/or riparian forest planting/native vegetation re-

establishment activities within the Suarez Property.
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7.2.2.9 Magers Property

Approximately 1,906 linear feet of perennial stream (North Fork Grave Creek) are present within
the Magers Property. CEC conducted one biological stream assessment (Segment NFGC-8)
within North Fork Grave Creek on the Magers property. The results of these assessments are
provided in Table 9. Segment NFGC-8 was characterized by an OHWM width of approximately
4 feet and a bankfull width of approximately 5 feet. Water filled approximately 75 percent of the
channel. The substrates within the sample reach consisted primarily of silt, bedrock, and gravel,
with lesser amounts of boulders and cobble also present. Approximately 90 percent of the
channel was covered with algae. Leaf litter/woody debris covered approximately 2 percent of
the channel. The USEPA Low Gradient Stream score for this section of North Fork Grave Creek
was 75/marginal, while the SCI score was 36/poor.

The right/descending bank of this stream consists of open pasture dominated by tall fescue
(Schedonorus phoenix). The right/descending bank also has several areas of bank instability and
erosion due to cattle use. The left/descending bank contains a width of approximately 30 feet of
native woodland on an approximate 40 percent slope. Beyond the wooded area land along the
left/descending bank is pasture/fallow field. Approximately 45 percent of the left/descending
bank within the sample reach was unstable and eroding during the site visit.

The results of the biological assessments indicate that this portion of North Fork Grave Creek
located within the Magers Property supports limited benthic macroinvertebrate, fish, and stream
salamander communities.  Benthic macroinvertebrates identified within the sample reach
included: flatheaded mayflies, burrowing mayflies (family Ephemeridae), mouthcombed minnow
mayflies, spiny crawler mayflies (family Ephmerellidae), patterned stoneflies, green stoneflies
(family Chloroperlidae), winter stoneflies, common netspinner caddisflies, case-builder
caddisflies, free-living caddisflies (family Rhyacophilidae), riffle beetles, water pennies,
predacious diving beetles (family Dytiscidae), crane flies, non-biting midges, dragonfly larvae as
well as crayfish. No fish were observed within the sample reach during the biological
assessment site visit, but approximately 30 northern dusky salamanders (one larval and

29 juvenile) were observed within the sample reach.
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Approximately 1,906 linear feet of North Fork Grace Creek are in need of stream bank
restoration, natural channel design, and riparian forest/native vegetation re-establishment.
Fences need to be installed to exclude cattle from the stream and a low water crossing needs to
be established. Self-watering troughs will be necessary once cattle no longer have access to the

stream.

Approximately 1.1 acres of proposed environmental covenant/conservation easement have been

identified within the Magers Property along North Fork Grave Creek.

7.2.2.10 Lilley Property

Approximately 972 linear feet of North Fork Grave Creek and approximately 3,962 linear feet of
an unnamed perennial tributary to North Fork Grave Creek (NFGC-UNT3) are located within the
Lilley Property. The streams are located within open cattle and/or horse pastures. The streams
are incised, there is little to no riparian buffer along the streams, and the banks are unstable and
eroding. To date, CEC has not identified the extent of stream mitigation reaches nor has CEC
conducted any stream sampling activities within the Lilley Property or received confirmation
from the Lilleys regarding their agreement with establishing environmental covenants or
conservation easements along the potential mitigation streams located within their properties.
CEC is actively coordinating with the WVCA and the Lilleys regarding the details of the stream
restoration/mitigation and/or their commitment to allowing CEC and AEP with moving forward
with these activities.

7.3 PROPOSED STREAM RESTORATION AND ENHANCEMENT ACTIVITIES

Approximately 17,106 linear feet of perennial and intermittent stream have been identified to
date for potential stream restoration and enhancement activities along French Run, North Fork
Grave Creek, and unnamed intermittent and perennial tributaries of those streams. Additionally,
AEP and CEC will continue to identify and secure other linear footage of stream mitigation areas

within the French Run, North Fork Grave Creek, or other drainages in need of stream restoration
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activities within Marshall County, West Virginia, in order to obtain the appropriate number of
stream mitigation credits (minimum of 8,862 credits) using the SVWM protocol. Mitigation
streams and riparian corridors along them will be protected in perpetuity through the

establishment of environmental covenants and/or conservation easements.

Based on our cursory review of the potential stream mitigation areas, we anticipate that stream
restoration/mitigation activities would be beneficial to the environment by reducing erosion and
sediment input, protecting and restoring water quality and wildlife habitat, and minimizing the
effects of flooding. Stream restoration and enhancement activities may consist of such activities
as bank reshaping and stabilization, installation of a native plant species seed mix and erosion
control blankets, installation of live willow stakes or brush layering, installation of exclusion
fences, riparian forest planting/re-establishment, and/or the installation of in-stream features such
as J-hook vanes and cross vanes. Representative photos of potential mitigation streams

identified for restoration and/or enhancement activities are included in Appendix A.

Re-establishment of riparian forest/native vegetation within the riparian corridors along
applicable streams will be accomplished by planting tree, shrub, and herbaceous species native to
northern West Virginia in the riparian corridors present within the limits of the environmental
covenants/conservation easements of applicable streams currently lacking riparian forest and/or
native vegetation. A total of approximately 12.5 acres have been identified to date as being
included in the riparian forest planting/native vegetation re-establishment areas. A list of tree
and shrub species proposed for planting within the applicable riparian corridors was provided in
Table 5. A list of the herbaceous species proposed for planting within the applicable riparian
corridors was provided in Table 6. The riparian corridor planting areas will be allowed to
become natural areas, i.e., there shall be no mowing or other vegetation maintenance activities
within these areas except those which are beneficial to remove dead, diseased, or invasive
vegetation. Invasive species that are removed shall be replaced with native non-invasive
vegetation. The locations of the proposed riparian forest planting/native vegetation re-
establishment areas are shown on the Stream Mitigation Areas Maps (Figures 5b through 5d;

Figures 7b through 7e) associated with applicable properties containing streams, or portions of
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streams, currently lacking forested riparian corridors and/or areas dominated by native

vegetation.

Miscellaneous debris, trash, and junk will be removed within applicable portions of the stream
mitigation area environmental covenants/conservation easements. A total of approximately
0.5 acres and 413 linear feet of stream channel and/or riparian corridor will be included within
the debris removal areas. The locations of the proposed debris/junk/trash removal areas are
shown on the Stream Mitigation Areas Maps associated with applicable properties containing
streams, or portions of streams, currently containing significant amounts of debris/trash/junk

within the mitigation stream channels and/or their riparian corridors.

Environmental covenants or conservation easements will be established and typically centered
along the mitigation stream channels, but will vary in width depending upon property boundaries

and other anthropogenic restrictions.

Prior to submittal of the final mitigation plan, detailed site civil survey drawings will be prepared
to show existing conditions within the stream mitigation areas, as well as proposed conditions
within those areas upon completion of the restoration and enhancement activities. These

drawings will be included in the final mitigation plan.

The following guidelines will be followed to provide for adequate erosion and sedimentation

control measures during stream restoration/mitigation activities specified by this plan:

e Limit the amount of disturbed area exposed at any one time.

e Stabilize disturbed areas by seeding and mulching promptly following completion of
grading or land-disturbing activities in the area.

¢ Adhere to the design plans and specifications contained within the final mitigation plan.

e |Install erosion control blankets, silt socks, and other erosion control measures where
necessary.

e If areas of significant bank erosion are observed, additional erosion control measures may
include bank re-grading and/or installation of erosion control blankets, coir logs, native
seed mix, live willow stakes, brush layering, or other suitable erosion control materials.
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7.4 SCHEDULE FOR STREAM MITIGATION

It is anticipated that stream mitigation activities identified in this mitigation plan will be initiated
upon receipt of Individual CWA 401 WQC from the WVDEP and the Individual CWA Section
404 permit from the USACE. Due to the significant length of stream to be restored and/or
enhanced, it is anticipated that bank stabilization, installation of in-stream structures, and
planting of native trees, shrubs, and herbaceous species will be completed within approximately
2 years of the date of issuance of the CWA Section 404 Permit from the USACE. AEP will
establish the environmental covenants/conservation easements within the stream mitigation
properties within 5 years of receipt of the Individual CWA Section 404 Permit from the USACE.
AEP will install signage at key locations in the stream mitigation properties within
approximately 2 years of receipt of the CWA Section 404 permit from the USACE to indicate
that the applicable areas are part of a protected stream mitigation project that prohibits mowing,
dumping, or other activities that degrade the stream without prior authorization from the
WVDEP and USACE.

Debris removal activities and riparian corridor planting activities will be completed in the
applicable stream mitigation areas within approximately 2 years of receipt of the CWA Section
404 Permit from the USACE. It is anticipated that these activities will occur in phases over the
course of the approximately 2-year period.

7.5 CONSERVATION OF ON-SITE RESOURCES

AEP will establish environmental covenants or conservation easements within the stream
mitigation properties within 5 years of receipt of the Individual CWA Section 404 Permit from
the USACE, in order to protect the mitigation areas in perpetuity. AEP will install exclusionary
fencing around the stream mitigation areas, where applicable, to protect the mitigation areas
from livestock grazing, defecating, or trampling activities, which could lead to further stream
degradation. AEP will install signage at key locations in the stream mitigation properties within
approximately 2 years of receipt of the CWA Section 404 permit from the USACE to indicate

that the applicable areas are part of a protected stream mitigation project that prohibits mowing,
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dumping, or other activities that degrade the stream without prior authorization from the
WVDEP and USACE.

It is the intention of AEP to identify parties, which may include AEP itself, which will be
responsible for long-term management of the environmental covenants/conservation easements
established within the properties to ensure the environmental covenants/conservation easements
remain protected in perpetuity. Those parties responsible for long-term management of the
mitigation areas and their environmental covenants/conservation easements will be outlined in

the final mitigation plan.

110-416.8500 - 48 - April 26, 2012



8.0 MONITORING AND MAINTENANCE PLAN
8.1 STREAM MITIGATION MONITORING

Stream mitigation monitoring will be conducted during the growing season for a period of
5years. USEPA and USACE data forms will be completed during years 2, 4, and 5 for the
stream mitigation areas. Specific monitoring data to be collected will be in accordance with the
WVDEP CWA Section 401 WQC conditions as well as the USACE CWA Section 404 Permit
conditions. The results will be reported by December 31% of each year of the monitoring events
to both the WVDEP and the USACE. The first annual report will be completed by December
31% of the first full year following initiation of stream restoration and enhancement activities.

The stream mitigation monitoring reports will contain the following, at a minimum:

e Drawings of the as-built streams updated during the 2" and 5™ years. The drawings will
show existing conditions within the stream restoration and enhancement areas, in order to
demonstrate the stability of stream banks, stream channels, and in-stream features
installed within those locations, as applicable. The drawings will also show water level
elevations, riparian corridor planting areas, and areas where fences and/or signs have
been installed. Actual vegetation present in the buffer zone will also be shown. These
drawings will be included within the years 2 and 5 mitigation monitoring reports.

e Tree and shrub planting, survivorship, and density information for the riparian corridor
planting areas. A representative number of the planted trees and shrubs will be marked
with uniquely numbered metal tree tags and the location of each marked tree and shrub
will be recorded with a sub-meter accuracy Trimble GeoXT Global Positioning System
(GPS) unit. The health and survivorship of each of the marked trees and shrubs will be
recorded during each of the annual monitoring events. The height of the planted and
marked trees and shrubs will be recorded, in addition to the diameter of their trunks,
during years 2, 4, and 5 of the mitigation monitoring and maintenance period.

e Herbaceous species sampling plot data for the riparian corridor planting/establishment
areas. An appropriate number of 1 m x 1 m sampling plots will be established within the
riparian corridor planting/native vegetation re-establishment areas. The southwest corner
of each of these sampling plots will be marked with metal rebar or other semi-permanent
markers and the location of each sampling plot will be recorded with a Trimble GeoXT
GPS unit. The herbaceous species sampling plots will be sampled during years 2, 4, and
5 of the mitigation monitoring and maintenance period.

e Documentation of the establishment of conservation easements/environmental covenants
within the mitigation areas.
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e Documentation of the installation of conservation easement/environmental covenant
signage installed within the mitigation areas.

e Current contact information for the permittee, agent, and conservation easements
holders/owners or entity responsible for long-term oversight of the environmental
covenants.

e A summary of current mitigation status as compared to the previous year’s monitoring
information and/or as compared to the mitigation success criteria with the current report
including graphs and/or tables showing trends, etc.

e The Year 1 mitigation monitoring report will include a full copy of the final USACE
CWA Section 404 permit and final CWA Section 401 WQC Permit.

e USACE and USEPA forms for the stream mitigation areas will be completed during
years 2, 4, and 5, and compared against baseline data collected by CEC in 2011 and 2012
within the mitigation streams.

e Observed deficiencies and/or corrective actions.
e Each mitigation monitoring report will include photographs collected as follows:

» An adequate number of fixed photograph points will be selected within the stream
mitigation areas, to provide representative overviews of the stream mitigation areas.

» The fixed photograph points will be staked, assigned permanent/unique numbers, and
their locations will be recorded with a Trimble GeoXT GPS unit and shown on base
maps.

> Photographs will be taken from the fixed photograph points at the same position and
angle during the growing season of each monitoring year.

> Representative photographs of conservation easement/environmental covenant
signage.

» Information regarding areas where bank erosion or other significant instability issues
are observed.

» Information regarding the stability and status of the in-stream features (cross vanes, J-
hook vanes, etc.) installed within the mitigation streams.

» Additional photographs will be taken of areas of interest within the stream mitigation
areas, including plant communities, pools, areas dominated by invasive species,
unvegetated areas, erosional areas, unstable banks, developing shrub/forest areas,
wildlife usage, conservation easement/environmental covenant encroachments,
sediment deposition, floodplain development, habitat development, etc. These
additional photographs will be marked on the base maps and provided in the annual
mitigation monitoring reports.
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8.2 ANNUAL MITIGATION UPDATE REPORTS

Annual mitigation update reports will be submitted to the WVVDEP and USACE by December 31
of each year until the mitigation is complete. The first annual mitigation update report will be
submitted at the end of the first full calendar year after implementation of the mitigation
activities. Based on the anticipated CWA Section 401 WQC permit conditions and anticipated
CWA Section 404 permit conditions, the following information will be included in each annual
mitigation update report:

e The status of mitigation required for the Project, including payment of in-lieu fees for
wetland mitigation (and payment of in-lieu fees for stream mitigation, if applicable) and
the filing of the required conservation easements/environmental covenants.

e Mitigation activity start dates, completion dates, or expected start/completion dates.

e A discussion of the extent to which the mitigation has been completed according to the
timelines outlined in the CWA Section 401 WQC permit and CWA Section 404 permit.

e Current contact information for responsible parties, including the permittee, agent,
environmental ~ covenant/conservation  easement holder, and environmental
covenant/conservation easement owner.

8.3 STREAM MITIGATION MAINTENANCE

Initial stream mitigation maintenance will be conducted for a period of 5 years. On a minimum
biannual basis, AEP/AEP’s authorized contractor and/or the WVCA will review the mitigation
areas. During these site visits, AEP/AEP’s authorized contractor and/or the WVCA will verify
that the conservation easement/environmental covenant signs are still in place and in reasonably
good condition. AEP/AEP’s authorized contractor and/or the WVCA will conduct a pedestrian
reconnaissance of the mitigation areas to verify that no significant infestations of non-
native/invasive species have become established and to verify that no mowing or other
vegetation clearing activities are taking place within the limits of the conservation
easement/environmental covenant areas. If significant infestations of non-native/invasive
species are found to be present within the conservation/environmental covenant areas,
AEP/AEP’s authorized contractor will remove those plants and replace them with appropriate

native species seed mix and/or appropriate native trees/shrubs, if necessary. If mowing or other
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vegetation clearing activities, other than removal of invasive species, is found to be occurring
within the conservation easement/environmental covenant areas, AEP will be notified
immediately and AEP/AEP’s authorized contractor will install additional temporary “do not

mow/do not disturb” signage to discourage such activities.

Also during these mitigation review site visits, AEP/AEP’s authorized contractor and/or the
WVCA will observe the stream channels, stream banks, installed in-stream features, installed
fences, stream/upland drainage feature confluences, and other applicable areas of potential
concern. If areas of significant bank erosion are noted within the stream mitigation areas,
AEP/AEP’s authorized contractor and/or the WVCA, will restore those stream banks and
stabilize them with appropriate erosion control materials, such as erosion control blankets, coir
logs, live willow stakes, brush layering etc. If areas of significant erosion are observed in the
vicinity of culverts or stream/upland drainage feature confluences, AEP/AEP’s authorized
contractor and/or the WVCA, restore and stabilize those areas using the most appropriate method

practicable.

AEP will replace planted trees and shrubs that die, where necessary, within the riparian forest
planting/native vegetation re-establishment areas in order to meet the success criteria of a
minimum density of 200 living/healthy native trees and shrubs per acre at the end of the
mitigation monitoring period. Additionally, AEP will plant additional quantities of the native
seed mix specified in Table 6, if necessary, in order to meet the success criteria of 75 percent or
greater of the vegetation within the stream mitigation monitoring plots consisting of planted
and/or native species. If areas of severe bank erosion are noted within the stream mitigation
areas, AEP will restore those stream banks and stabilize them with appropriate erosion control

materials, such as erosion control blankets, coir logs, live willow stakes, brush layering etc.

If significant amounts (greater than 10 percent areal cover) of invasive/non-native species [such
as Amur honeysuckle (Lonicera maackii), Japanese knotweed, autumn olive (Eleagnus
umbellata), Japanese honeysuckle (Lonicera japonica), etc.] are found within the riparian forest
planting/native vegetation re-establishment areas during the mitigation monitoring period, AEP

will remove the invasive species to the extent practicable and replace them with native trees and
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shrubs outlined in Table 5, where necessary, in order to meet the success criteria of a minimum
density of 200 living/healthy native trees and shrubs per acre and/or 75 percent or greater of the

vegetation consisting of planted and/or native species at the end of the mitigation monitoring
period.
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9.0 ADAPTIVE MANAGEMENT PLAN

It is anticipated that the proposed mitigation will meet the desired performance standards;
however, if this does not occur, the conditions will be noted in the annual mitigation monitoring

reports and corrective actions will be taken to correct problems.

If the stream mitigation areas within the aforementioned properties do not meet the success
criteria defined in this plan and attempts to correct deficiencies have failed, then AEP will
coordinate with the agencies to first attempt to create additional restoration or enhancement
activities within the stream mitigation areas before finding replacement mitigation sites.
Changes or additions to the planned mitigation activities will be coordinated through the USACE
and WVDEP. If the USACE and WVDEP determine that the mitigation activities are
unsuccessful based on the success criteria outlined in this mitigation plan, AEP will coordinate

with these agencies to determine if other mitigation activities need to be undertaken.

AEP will replace planted trees and shrubs that die, where necessary, within the riparian forest
planting/native vegetation re-establishment areas in order to meet the success criteria of a
minimum density of 200 living/healthy native trees and shrubs per acre at the end of the
mitigation monitoring period. Additionally, AEP will plant additional quantities of the native
seed mix specified in Table 6, if necessary, in order to meet the success criteria of 75 percent or
greater of the vegetation within the stream mitigation monitoring plots consisting of planted
and/or native species. If areas of severe bank erosion are noted within the stream mitigation
areas, AEP will restore those stream banks and stabilize them with appropriate erosion control

materials, such as erosion control blankets, coir logs, live willow stakes, brush layering etc.

If significant amounts (greater than 10 percent areal cover) of invasive/non-native species [such
as Amur honeysuckle, Japanese knotweed, autumn olive, Japanese honeysuckle, etc.] are found
within the riparian forest planting/native vegetation re-establishment areas during the mitigation
monitoring period, AEP will remove the invasive species to the extent practicable and replace
them with native trees and shrubs outlined in Table 5 or the native herbaceous species seed mix

outlined in Table 6, where necessary, in order to meet the success criteria.
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10.0 SUMMARY AND CONCLUSIONS

This mitigation plan has been prepared to describe the stream and wetland mitigation proposed
as compensation for impacts to streams that will result from the development of the proposed

AEP Mitchell Landfill Project located in Marshall County, near Cresap, West Virginia.

Nineteen jurisdictional streams totaling approximately 8,710 linear feet, (3,761 linear feet of
ephemeral stream and 4,949 linear feet of intermittent stream), are proposed to be impacted by
the Project (Figure 2). Using the SWVM, this equates to approximately 8,862 stream impact
debits. The streams will be impacted as a result of their location within the Project area and the
proposed limits of construction. To obtain a minimum of 8,862 stream mitigation credits using
the SWVM, AEP proposes to restore/enhance an appropriate number of linear feet of perennial
and intermittent stream within the French Run, North Fork Grave Creek, and other applicable
watersheds within Marshall County, West Virginia. To date, AEP has not identified and secured
a sufficient number of linear feet of stream mitigation to obtain the minimum of 8,862 stream
mitigation credits using the SWVM. However, AEP will continue to work with CEC and the
WVCA to identify additional landowners in Marshall County that are willing to allow stream
mitigation activities and the establishments of environmental covenants/conservation easements
on their properties in order to obtain the minimum number of stream mitigation credits using the
SWVM. It is possible that some of these credits may be obtained through the payment of in-lieu
fees to the WVDEP, if this is determined to be acceptable to the USACE and WVDEP.

Approximately 0.01 acre of PEM wetland will be impacted by the proposed Project (Figure 2).
To mitigate for the loss of this wetland, AEP will pay in-lieu fees in the amount of $1,200 to the
WVDEP. This in-lieu fee amount was determined using the SWVM protocol (WVIRT 2010).

The stream mitigation areas will be protected in perpetuity through the establishment of
environmental covenants/conservation easements along the mitigation streams. Streams located
within active livestock pastures will be fenced to exclude livestock from the mitigation areas.
Streams not located within livestock pastures will have conservation signage installed to exclude

such activities as mowing, tree and shrub removal, damage from vehicles, etc.
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Riparian corridors with native vegetation will be established along applicable streams by
planting tree, shrub, and herbaceous species native to northern West Virginia in the riparian
corridors present within the limits of the environmental covenants/conservation easements of

applicable streams currently lacking native riparian vegetation.

Removal of junk, trash, and other miscellaneous debris will take place within applicable stream
channels and/or their riparian corridors. The acreage and number of linear feet of stream where

these activities will take place will be identified in the final mitigation plan.
The width of the environmental covenants/conservation easements will be variable. However,

the majority of the mitigation streams will be placed within a minimum 50-foot wide

environmental covenant/conservation easement centered along the stream channel.
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PHOTOGRAPHS OF POTENTIAL STREAM MITIGATION AREAS




FRENCH RUN DRAINAGE POTENTIAL STREAM MITIGATION AREA
PHOTOGRAPHS
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Photo-graph 1. View of French Run at stream assessment egent FR-1. Photograph taken
facing upstream.

Photograph 2. View of French Run at stream assessment gme FR-1. Photo
facing downstream.

g}aph taken

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012
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Photograph 3. View of French Run at stream assessment Segment FR-2. Photograph taken
facing upstream.

"

Photograph 4. View of French Run at stream assessment Segmet FR-2. Photograph taken
facing downstream.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012
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Photograph 5. View of tires used for bank stabilization within French Run. Photograph taken

facing downstream.

-

Photograph 6. View of tires along French Run. Phtograp taken facing southeast.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012
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tibtary to French Run (FR-UNTT1) within the Lyons Property.

Photograph 8. View of nnmedtibtaryto French Run (FRUNTI) within the yos Property.
Photograph taken facing upstream.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012



Photograph 9. View of unnamed tributary to French Run (FR-UNTT1) within the Lyons Property.
'Photograph taken facing downstream

Photogrph 10. View of unnamed tributary to French Run (-UNTI) within the yons
Property. Photograph taken facing downstream.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012



Photograh 11. ieW of the upstream side ofa culvrt within unnamed tribuary to French Run
(FR-UNTT1) on the Lyons Property. Photograph taken facing downstream.

Photograph 12. View of a road crossing through unnamed tributary to French Run (FR-UNT1)
located on the Lyons Property. Photograph taken facing south.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012



Photograph 13 View of the downstream side of te culvert in unnméd trary to French
Run (FR-UNTT1) located on the Lyons Property. Photograph taken facing southwest.
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Photograph 14. View of the confluence of unnamed tributary to French Run (FR-UNT1) and
French Run on the Lyons Property. Photograph taken facing downstream.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012
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Photograp 15. View of French Run within the Lyon Property. Phoograph taken facing

/

Photograph 16. View of garbage located on the left/descending ba of French Run within the
Lyons Property. Photograph taken facing southeast.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012
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Photogrph 18. View of French Run at stream assessment Segment FR-3 on the Lyons Property.
Photograph taken facing upstream.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012



Photograph 19. View of French Run at stream assessment Segment FR-3 on the Lyns Property.
Photograph ken acin o downstream.
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Photograph 20. View of unnamed triut to French n (FR-T2) at stream assessment
Segment FR-4 on the Aston Property. Photograph taken facing upstream.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012
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Photograh 21. View of unnamed tributary to French Run (FR-UNT2) at stream assessment
Segment FR-4 on the Aston Property. Photograph taken facing downstream.

Photograph 22. View of unnamed tributary to French Run (FR-UNT2) upstream of stream
assessment Segment FR-4 on the Aston Property. Photograph taken facing upstream.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012



RUN2) ustea of stream
egment FR-4 on the Aston Property. Photograph taken facing downstream.

Photograph 23. View of unnamed tributary to French Run (F
assessment S

Photograph 24. View of unnamed tribut to French Run (FR-UNT2) pstram of stream
assessment Segment FR-4 on the Aston Property. Photograph taken facing upstream.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012



Photograph 26. View of unnamed tributary to French Run (FR-UNT2) upstream of stream
assessment Segment FR-4. Photograph taken facing downstream.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012
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Photograph 27. V1ew of French Run at stream assessment Segment FR-5. Photograph taken

Photograph 27. View of French Run at stream assessment Segment FR-5. Photograph taken
facing downstream.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012
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View of unnamed tributary to French Run (FR-UNT?3) at stream assessment
Segment FR-7. Photograph taken facing downstream.

Photograph .

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012
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Photograph 30. View of unnamed tributary to French Run (FR-UNT3) on the Hall Property
upstream of S i

Photograph 31. View of unnamed tributary to French Run (FR-UNT3) on the Hall Property
upstream of stream assessment Segment FR-7. Photograph taken facing downstream.
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American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012



t Segment FR-7. Photograph taken facing downstream
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Photograph 33. View of unnamed triutary to French Run (FR-UNT) on the Hall Property at
stream assessment Segment FR-7. Photograph taken facing upstream.

American Electric Power Co., Inc.
French Run Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 25 and 26, 2012, and March 1, 2012



Photograph 34. View of sediment laden runoff within French Run at stream assessment Segment
FR-5. Photograph taken facing upstream.
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w of sediment laden runoff within French Run at stream assessment Segment
FR-5. Photograph taken facing downstream.
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Photograph 35. Vi
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Photographs Taken on January 25 and 26, 2012, and March 1, 2012



NORTH FORK GRAVE CREEK DRAINAGE POTENTIAL STREAM
MITIGATION AREA PHOTOGRAPHS




Photograph 1. View of North Fork Grave Creek within the Hackathorn Property at stream
nt Segment NFGC-1. Photograph taken facing upstream.

Photograph 2. View of North Fork Grave Creek within the Hackathorn Property at stream
assessment Segment NFGC-1. Photograph taken facing downstream.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012



Photograph 3. View of North Fork Grave Creek within the Cumpston Property at stream
assessment Segment NFGC-3. Photograph taken facing upstream.
: R

Photograph 4. View of orth Fork Grave Creek within the Cumpston Property at stream
assessment Segment NFGC-3. Photograph taken facing downstream.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012



Photograph 5. View of the left/descending bank of North Fork Grave Creek within the Cumpston
Property at stream assessment Segment NFGC-3. Photograph taken facing south.

Photograph 6. View of the right/descending bank of North Fork Grave Creek within the
Cumpston Property at stream assessment Segment NFGC-3. Photograph taken facing north.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012
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Photograph 7. View of the confluence of unnamed tributary to North Fork Grave Creek (NFGC-
UNT1) and North Fork Grave Creek within the Cumpston Property. Photograph taken facing
ream above stream assessment Segment NFGC-3.

Photograph 8. View of confluence of unnamed tributary to North Fork Grave Creek (NFGC-
UNT1) and North Fork Grave Creek within the Cumpston Property. Photograph taken facing
downstream above stream assessment Segment NFGC-3.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012
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Photograph 9. View of unnamed tributary to North Fork Grave Creek (NFGC-UNT1) within the
Cumpston Property. Photograph taken facing upstream.

Photograph 10. View of pwerline right-of-way crossing North Fork Grave Creek on the
Cumpston Property. Photograph taken facing south.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012



Photograph 11. View of North Fork Grave Creek at the Hackathorn/Cumpston Property line.
Photograph taken facing upstream.

Photograph 12. View of unnamed tributary to No Frk Grave Creek (NFGC-UNT1) within
open pasture on the Cumpston Property. Photograph taken facing downstream.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012



Photograph 13. View of unnamed tributary to North Fork Grave Creek (NFGC-UNTT1) within
open pasture on the Cumpston Property. Photograph taken facing downstream

Photograph 14. View of unnamed trlbutary to North Fork Grave Creek (NFGC UNTl) within
open pasture on the Cumpston Property. Photograph taken facing downstream.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012



Photograph 15. View of unnamed tributary to North Fork re Creek (NFGC-UNT1) within
open pasture on the Cumpston Property at stream assessment Segment NFGC-5. Photograph
taken facing downstream.

Photograph 16. View of nnamed tributary to North Fork rave Creek (NFGC-UNT1) within
open pasture on the Cumpston Property at stream assessment Segment NFGC-5. Photograph
taken facing upstream.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012



Photograph 17. View of an unnamed tributary to North Fork Grave Creek (NFGC-UNT1) within
open pasture on the Cumpston Property at stream assessment Segment NFGC-5. Photograph

taken facing downstream.
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Photograph 18. View of unnamed tributary to North Fork Grave Creek (NFGC-UNT1) within
open pasture on the Cumpston Property at stream assessment location Segment NFGC-5.
Photograph taken facing upstream.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012



Photograph 19. View of unnamed trb to North Fork rave Creek (NFGC-UNTT) at
Clouston Woods Road. Photograph taken facing downstream.

\

Photograph 20. View of North Fork Grave Creek within the Lewis Property at stream assessment
Segment NFGC-4. Photograph taken facing upstream.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012
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Photograph 21. View of North F ork Grave Creek within the Lewis Property at strea
Segment NFGC-4. Photograph taken facing downstream.
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Photograph 22. View of pond located on the Lewis Property adjacent to North Grave Creek.
Photograph taken facing west and downstream.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012
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Photograph 23. View of North Fork Grave Creek within the Lewis Property at stream assessment
Segment NFGC-4. The right/descending bank is covered with the invasive Japanese knotweed.
Photograph taken facing upstream.
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Photograph 24. View of one of the ponds located adjacent to North Fork Grave Creek on the
Lewis Property. Photograph taken facing west.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012



Photograph 26. View of unnamed tributary to North Fork Grave Creek (NFGC-UNT?2) at stream
assessment Segment NFGC-7 within the Cox Property. Photograph taken facing downstream.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012



Photograph 27. View of rnowed lawn on rlght/descendlng bank of NFGC-UNT2 at stream
assessment Segment NFGC-7 on Cox Property. Photograph taken facmg west’

Photograph 28 View of left/descendlng bankof NFGC-UNT? at stream assessment Segment
NFGC-7 on Cox Property. Highway 250 is located approximately 30 feet from the stream.
Photograph taken facing east.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012



Photograph 29. View of unnamed tributary to North Fork Grave Creek (NFGCUNT2) within
Roskelly Property at stream assessment Segment NFGC-6. Photograph taken facing upstream.
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Photograph 30. View of unnamed tributary to North Fork Grave Creek (NFGC-UNT?2) within
Roskelly Property at stream assessment Segment NFGC-6. Photograph taken facing
downstream.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012



Photbgraph 31.V
assessment "

iew of North Fork Grave Creek within the Magers Prorty at stream

m%ti%\‘{FGC-S. Photograph taken facing upstream.

Photograph 32. View of North Fork Grave Creek within the Magers Property at stream
assessment Segment NFGC-8. Photograph taken facing downstream.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012



Photograph 33. View of the right/descending bank of North Fork Grave Creek at stream
assessment Segment NFGC-8. Photog riph taken facing north.
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Photograph 34. View of the left/descending bank of North Fork Grave Creek at stream
assessment Segment NFGC-8. Photograph taken facing south.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012



Photograph 35. View of North Fork Grave Creek within the Magers Property. Photograph taken

facing upstream.
=

Photograph 36. View of North Fork rave Creek within t Magers Property. Photograph taken
facing downstream.

American Electric Power Co., Inc.
North Fork Grave Creek Drainage Properties Potential Stream Mitigation Areas
Marshall County, West Virginia
CEC Project No. 110-416
Photographs Taken on January 19, 2012, February 6 - 7, 16, and 28, 2012, March 1, 2012 and April 12, 2012
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME

2o neh Iun

LOCATION /W rstiall €O, eV

STATION #3a F.~ | RIVERMILE

STREAMCLASS #5 4 ¢3n;d /

-LAT 49 513 /35 LoNG £0 3509, 10

RIVERBASIN A7 O

STORET #

AGENCY

FORM COMPLETED BY

INVESTIGATORS B deoias Vsl ///b{ré

r ;' ) rls
BATE % % oL 201

TIME |00 BM

SON FOR SURVEY

D }A'rk_.

\Jendial AMitigotim Stk
o

SCORE

2. Pool Substraic
Characterization

3. Pool Variability

Mixture of substrate

Habitat Condition Category
Parameter- Optimal Suboptimal {  Marginal Poor
Greafer than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrale favorable for habitat; well-suited for habitat; habilat habitat; fack of habitat is
Substrale/ epifaunal colonization and | full colonization potential; | availability Jess than obvious; substrate
Available Cover fish cover; mix of snags, - | adequate habitat for desirable; substrate unsfable or lacking.
submerged logs, undercut | maintenanceof | frequently disturbed or——
banks, cobble or olher populations; presence of | removed.
slable habitat and at stage | additional substrate in the
to allow full colonization | form of newfall, but not
potential {i.e., logs/snags | yet prepared for
that are not new falland | colonization (may rate at
high end of scalg).

I B B E

Mixture of soft sand, mud, | All mud or clay or sand Hard-pan ¢lay or bedrock;
materials, with gravel and. | or clay; mudimye | | bottom; little or no root no root mat or vegetation.
firm sand prevalent; oot | dominant; some root mats | mat; no submerged ’
mats and submerged " | and submerged vegetation | vegetation.
vegetation common. present.

20,019 18 475116, 15: 14135 1211 ] 10 -9 (78} -

Even mix of large- Majority of pools large- | Shallow pools much more | Majority of pools small-
shallow, large-deep, deep; very fewshallow. prevalent than deep pools. | shallow or pools absent.
small-shallow, small-deep . -

pools present.

SCORE

Parameters to be evaluated in sampling reach

20,19 18.

5 15 4 i3 1201

Little or no enlarpement | Some new increase inbar | Moderate deposition of Heavy deposits of fine
4, Sediment of islands or point bars formation, mostly from new gravel, sand or {ine | material, increased bat
Deposition and less than <20% of the | gravel, sand or fine sedimenton old and new | development; more than
boltom affected by sediment; 20-50% of the | bars; 50-80% of the 80% of the botiom
sediment deposition. bottom affected; slight .} bottom affected; sediment | changing frequently; pools
deposition in pools. deposits at obsiructions, | almost absent due to
constrictions, and bends; | substantial sediment
moderate deposition of deposition.
pools prevalent.
score % 9090, 1817 6] 1814 13 1311 ;] 10:7,9.(8) 7 3.4:32.,110
ater reaches baseof | Water fills >75% ofthe | Water fills 25-75% of the | Very little water in
5, Channel Flow both lower banks, and available channel; or available channel, andfor | channet and mostly
Status minimal amount of <25% of channet substrate | riffle substrates are mostly | present as standing pools.
' channel substrate is is exposed. exposed.
: exposed. P .
SCORE 3 20 19 18 17 16| 15 w4 i3 j12 1 | o gt a7 6l s FE R BN

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
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o, oL :
HABITAT ASSESSMENT FIEL]? Dz@i‘ei SHEET—LOW GRADIENT STREAMS (BACK)

Habitat Condition Category
Parameter
Optimal _ —S1boptimal Marginal —t00r
6. Channel Channelization or Some channelization .| Channelization may be Banks shored with gabion
Alteratlon dredging absent or present, usually in areas of | extensive; embankments | or cement; over 80% of
minimal; stream with bridge abutmenis; or shoring structures the stream reach
‘| normal pattern. evidence of past present on both banks; and | channelized and disrupted.
. channelization, i.e., 40 to 80% of stream reach | Instream habitat greatly
dredginpg, (greater than channelized and disrupted. § altered or removed
past 20 yr) may be entirely.
present, but recent
channelization is not
present.

18,1718

i

SCORE }OI ) US4 13002 1 10T

1.5 438 10,

Channel straight;

The bends in the stream | The bénds in the stream | The bends in the stream
7. Channel increase the stream length | increase the stream length | increase the stream length waterway has been
Sinuesity 3 to 4 times longer than if | 1 to 2 times longer than if | 1 to 2 times Ionger than if [ chennelized fora long
it was in a straight line: it was in a straight line. it was in a straight line. distance,
(Note - channel braiding is -
considered normal in ’
coastal plains and other

low-lying areas. This
parameter is not easily

A rafed in these areas.)

SCORE - Q?

s 20.:.19.218 . 17...16, s a3 2 100
;| Banks stablé‘;"‘ evidence of | Moderately stable; Moderately unstable; 30- | Unstable; many eroded

8. Bank Stability erosion or bank failure infrequent, small areas of | 60% of bank inreach has | areas; "raw™ areas

(score cach bank) | absent or minimal; little | erosion mostly healed arcas of erosion; high frequent along straight
potential for future over. 5-30% of bankin | erosion potential during | sections and bends;

, problems. <5% ofbank | reach has areas of erosion. | floods. obvious bank sloughing;
affected . 60-100% of bank has
erosional scars.
SCORE 5 (LB) .

SCORE_/_(RB)

9, Vegetative
Protection (score
each bank)

.

Parameters to be evaluated broader than sampling reach ‘

Note: determine left
orright side by
facing downstream.

scorEly (LB)
SCORELY (RB)

More than 0% of the 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
streambank surfaces and | surfaces covered by native | surfaces covered by streambank surfaces
immediate riparian zone | vegetation, butone class | vegetation; disruption - | covered by vegefation;
covered by halive of plants is not vell- obvious; patches of bare | disruption of streambank -
vegetation, including represented; disruption soil or closely cropped vegetation is very high;
trees, understory shruPs, evident but not affecting | vegetation common; less | vegetation has been

or nonwoody full plant growth potential [ than one-half of the removed to
macrophytes; vegelative . | to eny great extent; more | potential plant stubble 5 centimeters or less in
disruption through grazing | than one-half of the height remaining. average stubble height.
or mowing minimal or not | potential plant stubble ~

evident; almost all plants | height remaining.

Le 10

allowed fo grow natwally.

Width of riparianzone | Widifio Friparian zone 12- | Widih of riparian zone 6- | Width of riparian zone <6
10, Riparlan >18 meters; human 18meters; human . | 12 meters; human meters; litile or no
Vegetative Zone activities (Le., parking activities have Impacted | activitics have impacted | riparian vegetation dus fo
Width (scoreeach | lots, roadbeds, clear-cuts, | zone only minimally. zone a great deal. human activities.
bank riparian zone} lawns, or crops) have not
. impacted zone, N
sconE,Ci(LB) ichBank  10{ o/ 6 54 1

Total Score { ‘,,2 1 -
l/)c? i‘;fm L

.8 7 ) 3 |2 o
SCORE,5 (RB) |RightBank {0 9 8 7 [ s %,.J 4 3 2 1 0

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3




ABP Mitebell Landflll Projent

39, 840593
“$0. 344 73

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
—_—
STREAMNAME g g ns . Pt LOCATION \/;dsr pmp"'lﬁiﬂ'&h TR OATEAY.
STATION #&g R ARIVERMILE, STREAMCLASS Peyenni'a
LAT3°61"38, 126 MLONG 30° 35°0'1 10TV RIVER BASIN (5444 (D .
STORET # AGENCY q ,
MVESTIGATORS {4 {a\sierve [ . \/ nk EATde Wi
FORM COMPLETED BY DATE Li o SASON FOR SURVEY BRI A "
y Montial mfvti'qa'l-unudf 2l ool
20 oI5~
WEATHER Now Past24  Has there heen a heavy rain In the Tast 7 days? ,
CONDITIONS _ hours G Yes % /9 o0uoin
3 s,‘;’;‘}g;ﬁ‘;,",ﬂ? 2 Air Tempera lureﬁ_z_“ p( F , ? 0,0 2~ ;N
] showers (intermittent
ﬁ%l:l %clo(ud cover ) QZQ_% Other. / 7 .10
a clear/symy a
SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)
Pbof - 5/??4/‘"&—' fﬁ'ﬁ’an‘-/
{75@ A conssslect ,N,'fﬁ,,
{ ~4ree /JL ‘ M&u&-« LVE ) e
&
Mpom v Smeelt ppols Fe for
R Free rootd,
: -rtfHe
= LU
—_— -ﬁtu)
/")I/ "k_'--“""\\ /,»""ka"_"“ e - -“? ~" - ”w,x.\ T (‘\} PR "'\_‘ 2 o ’
N b /a,nJ N 4 >
STREAM m Subsystem ream Type
CHARACTERIZATION erennial O Intermittent [ Tidal Coldwater O 'Warmwater
E,tlgfaa%ll al‘;l‘.irlgln Wb Soring:fed Catchment Area km?
O Nen-glacial montane 0 Mixture of origins
0 Swamp and bog 5(0r.her
Rapid Bioassessment Protocols For Use in Streans and Wadeable Rivers: Periphyton, Benthic
A-5

Macroinvertebrates, and Fish, Second Edition - Form 1




ment TR~ P62

o)-25-20)2

freneh Run.
PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(BACK)
\
AEP Middro\l  Lan 3010 Proyect-
N
WATERSHED Predom[nant Surrounding Landuse Loeal Watershed NPS Pollutlon
FEATURES Eprﬁ‘sltP g IOo&mmc_-.nlual Engg_qvidcnce 0 Some potentlaé sources ' .
ield/Pasture ndusina YIOUS SOUTCES . [
O Apricultural Q Other A 8'("0{"4 /uop Pu
[ Residential Local Watershed Erosion
Q' None (D Moderate ,&LHB&VY —“ﬂvo q ’rb "p
N ]
ik (?]%:1]‘3%1?}‘ , #%}%%tse the dominant typedgﬂrﬁ;:surd the doml%g&%c;es present O Horbaceous uhﬂl/’ "’0
meter bu
or dominant species present .55/5?7 - M &c‘ g@k— “W.M 7
INSTREAM Estimated Reach Length 30 H'Bm 100! nopy Cover
FEATURES 7 LI, ! yopen [ Partly shaded [ Shaded
Estimated Stream Width <* " T m 4/ 7
L) High Water Mark Z Y m g
Sampling Reach Avea 83, m?ee -
3 LI12 .1 3 Proporifon of Reach Represented by Stream
Area in kri* (m*x1000) 0311 2 1 22 Mornhology Types :
QO Riffle % ORun_.7 %
Estimated Stream Depth _:jg*__'m S 1 Pool %
Surface Veloclty N nvsee Channelized D Yes [ANo
at thalwe,
¢ 2 slow Dam Present O Yes KN{:
LARGE WOOD O m
EaRgE Y LWD m'
Density of LWD O m¥km? (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominang sﬁecies preseat B
VEGETATION D0 Rooted emergent J Rooted submergent Rooted floating O Free floating
O Fleating Algae 0 Allached Algae
dominant species present ﬁ
Portion of the reach with aquatic vegetation Q‘%
WATER QUALITY Femperature (, 3 1 °C ater Odors o/
< pera Nonnal/None 0 Sewage | -T /5gb2 9"
Specilic Conductance _LH Q Peiroleum [ Chemical
& QO Fishy Q Other
Dissolved Oxygen q o Water Sueface Oils
ater Surface
A GSlick USheen QGlobs O Flecks
S None 1Other
Turbidity o/ q e
Hyriha L Ty e i O Turbid
Inst t
WQ Instrument Used_TU7 127~ Q Cpaque O Stag 0 Other,
SEDIMENT/ dors Deposits
SUBSTRATE ‘ormal L Sewage Q Petroleum O Sludge O Sawdust O Paper fiber [ Sand
8 ghﬁmica[ O Anaerobic U None 2 Relict shells 2 Other
ther,
Looking at stones which are not deeply embedded,
Is . the undersides black in color?
bsent L1 Slight [ Moderate [ Profuse es No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up fo 100%)
Substrate Diameter % Composition In Substrale Characterisilc % Composition in
Type Sampling Reach Type Sampling Area
V1Y Bedrock — Desites | sticks, wood,coseplan 5 9
- materials
@(;b\} Boulder | > 256 mm (107) 5% o
Cobble 64-256 mm (2.5‘-10‘) o Muck-Mud | black, very fine organic
’(‘L(» - 2469 (POM) 3690
) ) Gravel 2-64 mm (0.1°-2.5") 9.5’%
' Sand 0.06-2mm (gritty) 1670 Marl grey, shell fragments
Silt 0.004-0,06 mm ) ’7-0 O 02 o
Clay < 0,004 mm (slick) —
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1




ABP Mitchll Landfill Progect

BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME 5 ;3¢ W [0 gs »n, | LOCATION VA . hrshalleo w)/
STATION # Seq £Q-RIVERMILE STREAM CLASS 40 anial '
LAT_3 LONGZ0.L3TU L3 | RVERBASIN 5 th O
STORET # AGENCY
INVESTIGATORS V] Lolvaye | 1Y Vyurl LOT NUMBER
FORM CQMPLETED BY ) " | DaTE 3120y MR SON FOR SURVEY X
M Givwre [ Vork TvMe 0758 (g, »u Hal Mubaodion S Fd
T Il I -
HABITATTYPES || Indicate the perceniage of each habitat type present . ’
DCobbleX51% QSmgs5 % O Vegetated Panks 10 % * Qsand 5 %
Q‘R é 0 Submerged Macrophytes 7 % 0 Other Y %
E SAMPLE Gearused O D-frame 'f] kick-net QOther
3 COLLECTION—— _
"}3 Hovw were the samples collected? ﬁ.wading [ from bank O from boat
Indicate the number of jabs/kicks taken in each habltat type.
¥ Cobble W Snags O Vepetated Banks D Sand
O Submerged Macropnytes £ Other ( )
GENERAT 2
COMMENTS I M~ arte Sa mpllcg .

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0= Absent/Not Observed, 1=Rare, 2 =Common, 3= Abundant, 4=
Dominant

Periphyton Slimes @ 1 2 3 4
Filamentous Algae Macroinvertebrates 01 2.3 @)
Macrophyles Fish \9/ 1 2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: “0 = Absent/Not Observed, 1=Rare (I1-3 organisms), 2= Common (3-%
organisms), 3= Abundant (>1¢ organisms), 4 =Dominant (>50 organisms)

i

Porifera 0 1 2 3 4] Anisoplera 0 1 2 3 4| Chironomidae 0 1 213})4
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeroptera 01 2
Platyhelminthes 0 1 2 3 4 | Hemiplera 0 1 2 3 4| Trichoptera 01 2(3
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4 @
Oligochaeta 01 2 @4 Sialidae 01 23 4 Precepleca Ge)
Isopoda 01 2 4 | Corydalidae 01 2 4
Amphipoda 0 2 3 4| Tipulidae 01 2
Decapoda 0 @2 3 4 | Empididae 01 2 3
Gastropoda 0 I 2 3 4| Simuliidae 012 3
Bivalvia 0 1 2 3 4| Tabinidac . 01 2 3 4

Culcidae 0 1 2 3 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 ’ A-25
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PRELIMINARY ASSESSMENT SCORE SHEET

(PASS)
page / of /

STREAMNAME g/ a.fr _[i0rs"/ LOCATION { [/ 6} shatl s,
STATION# S@4 ' FM~|  RIVERMILE___ STREAM CLASS [7a101 m‘EE
LAT3G, ¢ (3059 3 LONG 56./, U 7] RIVER BASIN /y)L
STORET # AGENCY
COLLECTEDBY )/ DATEA/BIR6IH LoT # NUMBER OF SWEEPS , S /e
HABITATS: XcoBBLE DSHOREZONE U SNAGS JVEGETATION

Enfer Family and/or Genus an

d Specles name on blank line,

Organisms No. Organisms No. | LS | TI |TCR
Oligochacla ¢ / O Mepaloplera
Hirudinea __ Coleoptera _
Isopoda
Amphipoda Diptera N aloadae. DO

Gpubidar 1S

R
b

Decapoda |Q—wan,||3m) A " hicoporudag | 40
Ephemeroplera Mﬁm - ?‘5
: Lﬂ,‘:\ d , <Z Gastropoda
Pelecypoda
Plecoplera !PD,\ | -t.clew : Q
Other

4o

Trichoptera M
,rolrlm

20

L

Taxonomic certainty rating {TCR) 1-5:1=most certain, 5=least

certain, IF rating is 3-5, give reason (e.g., missing gills). L8=life
stape: I = immature; P = pupa; A =adult TI="Taxonomisls initials

Hemiplera

Target Threshold If 2 or more mekrics are > target threshold, site is

Total No. Taxa

HEALTHY

EPT Taxa

Tolerance Index

WV Seore s —30]Mvgral
AT 2 (08 Subsphnal

If less than 2 metrics gre-within tiFget fange; site is
SUSPECTED IMPAIREDe\

Rapid Bicassessment Profocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 4

A-31




Ver. 1-25-11

FCI Calculator for the High-Gradient Headwater Streams in eastern Kentucky and
western West Virginia HGM Guidebook

To ensure accurate calculations, the UPPERMOST STRATUM of the plant community is determined based on the
calculated value for Vecanosy (220% cover is required for treelsapling strata). Go to the SAR Data Entry tab and enter site
characteristics and data in tho yellow cells. For information on defermining how to split a project into SARs, see Chapter
& of the Oporational Draft Regional Guldebook for the Functional Assessment of High-gradient Ephemeral and
Intermittent Headwater Streams In Western West Virginia and Eastern Kentucky (Environmental Laboratory

U.S. Army Corps of Engineers 2010).

Project Name: AEP Mitchell Landfill Project
Location: Yoders Property, Marshall CO, WV, Segment 1

Sampling Date: 01-26-2012 Mitigation Site  Before Project

Subclass for this SAR:

termittent Stream

Uppermost stratum pr\éLs%r'I\f\a his SAR:

Functional Resulfs Summary:

Tree/Sapling Strata

SAR number;

Seg FR-1

Enter Results in Section C of the Mitlgation Sufficiency Calculator

Functional
Function .
Capacity Index

Hydrology 0.42

Biegeochemical Cycling 0.57

Habltat 0.55

Variable Measure and Subindex Summary:
Variable Name Average Subindex
Measure

Vecanopy Percent canpoy over channel. 36.50 032
Venpen Average embeddedness of channel. 2.23 0.54
VsuestRATE Median stream channel substrate particle size. 210 1.00
Viero Total percent of eroded siream channel bank. 125.00 0.40
Viwo Number of down woody stems per 100 feet of siream. 4.00 0.50
Vyoen Average dbh of trees. 10.58 1.00
Venas Number of snags per 100 feet of stream. 1.00 1.00
Vsso Number of saplings and shrubs per 100 feet of stream. Not Used Not Used
Vamicn Riparian vegetation species richness. 4.50 1.00
Vperritus Average percent cover of leaves, sticks, efc. 71.88 0.88
Viers Average percent cover of herbaceous vegetation. Not Used Not Used
VwLuse Weighted Average of Runoeff Score for Catchment. 0.37 0.39
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High-Gradient Headwater Streams in eastern Kentucky and western West Virginia

Team:

F Id Data Sheet and Calculator
; LatntudeIUTM Northlng 3:' 5]

.35 135

uN

Project Name:

Location:: ol / i il Sampling Date
SAR Numbef: 8 T ' sfream Type: Ephemeral/Intermittent (cirdle one) v
- “Perueivel
Top Strata: {determined from percent calculated in Vcanopy) )
Sile and Timing: | v | i:s‘e“fa}?@fter Project (Circle One) v

0

Sample Variables 14 in stream channel

1 Vecanopy Average percent cover over channel by tree and sapling canopy. Measure at no fewer than 10 roughly
equidistant points along the stream. Measure only if iree/sapling cover is at least 20%. (if less than
20%, enter at least one value between 0 and 19 to trigger Top Strata choice.)

- l_.—ist—therpercentfcoverfmeasurementsratreachrpointrbelow:

Average embeddedness of the stream channel. Measure at no fewer than 30 roughly equidistant
points along the stream. Select a parlicle from the bed. Before moving it, determine the percentage of
the surface and area surrounding the particle that is covered by fine sediment, and enter the rating
according to the following table. 1f the bed is an arfificial surface, or composed of fine sediments, use a
rating score of 1. If the bed is composed of bedrock, use a rating score of 5.

Embeddedness rating for gravel, cobble and boulder particles (rescaled from Platts, Megahan, and
Minshall 1983 )

Rating

Rating Description

<b percent of surface covered, surrounded, or buried by fine sediment (or bedrock)

5 to 25 percent of surface covered, surrounded, or buried by fine sediment

26 to 50 percent of surface covered, surrounded, or buried by fine sediment

51 to 75 percent of surface covered, surrounded, or buried by fine sediment

1 >75 perceni of surface covered, surrounded, or buried by fine sediment (or arlificial surface})

List the ratings at each point below:

Vsuesmms Median stream channel substrate particle size. Measure at no fewer than 30 roughly equidistant points
along the stream; use the same points and particles as used in Vgmpep-

Enter particle size in inches to the nearest 0.1 inch at each point below (bedrock should be counted as 99 in,
asphalt or concrete as 0.0 in, sand or finer parllcles as 0. 08 in}:

, il ,'19 : - : ' -
Total percent of eroded stream channel bank Enter the total number of feet of eroded bank on each :
side and the total percentage will be calcutated If both banks are eroded, total erosion for the siream

;-
VBERCI

may be up to 200%.
Left Bank: '

Right Bank:




L ARP Ml Lamdfl Brgyest ”
Seg . FR-2 Page 2
Sample Variables 5-9 within the entire riparfan/buffer zone adjacent to the stream channel (25 feet from each bank}.
5 Viw

Number of down woody stems (at least 4 inches in diameter and 36 inches in length) per 100 feet of
stream reach. Enter the number from the entire 50"-wide buffer and within the channel, and the amount
per 100 feet of stream will be calculated.

Number of downed woody stems: ;. A :
Average dbh of trees {(measure only if Vecanopy treefsapling cover is at least 20%). Trees are at least 4
inches (10 ¢m) in diameter. Enter tree DBHs in inches.

6  Vipeu

List the dbh measurements of individual trees (at least 4 in) within the buffer on each side of
the stream below:

Left Side

Right Side

Numbéf of snags(at 'leasf:4“ dbh ahﬁ 36" tall) per 100 fe--et-of stféérﬁ; Enter number of snags an eaéﬁ

7 Vs;me
side of the stream, and the amount per 100 feet will be calculated.
Left Side: - Right Side: 0 :
8 Vg Number of sapllngs and shrubs (woody stems up to 4 inches dbh) per 100 feet of stream (measure only
. if tree cover is <20%). Enter number of saplings and shrubs on each side of the siream, and the
amount per 100 ft of stream will be calculated. .
Left Side: : Right Side: (3 .
9  Vspicu Rlparlan vegetation species richness per 100 feet of stream reach. Check all species present from
Group 1 in the tallest stratum. Check all exotic and invasive species present in all strafa. Specles
richness per 100 feet and the subindex will be calculated from these data.
Group 1=1.0 Group 2 (-1.0}
[ Acerrubrum [0  Magnolia tripetala ] Ailanthus allissima 0 Lonicera japonica
[] Acersaccharum ] Nyssa sylvatica ] Albizia julibrissin ] Lonicera tatarica
(] Aesculus flava ] oxydendrum arborevm ] Alliaria peliolata il Lotus comiculatus
[l Asimina tdloba ™ Prunus serotina | Altemanthera ] Lythrum salfcaria
[0  Betula alleghaniensis Wi Quercus alba philoxeroides | Microstegivm vimineum
[0 Betuvlalenta ]  Quercus coccinea Ol Aster tataricus ] Paulownia tomentosa
[] -Cartya alba [l Quercus imbricaria | Cerastium fontanum O Polygonum cuspidatum
[[] Caryaglabra {1  Quercus prinus ] Coronilta varia ] Pueraria montana
[] Caryaovalis M-  Quercus rubra | Elaeagnus umbeliala | Rosa multiflora
@ Carya ovala B! Guercus velutina ] Lespedeza bicolor 4 Sorghum halepense
[[1 Comus florida L]  Sassafras albidum 1 Lespedsza cuneata O Verbena brasiliensis
%4  Fagus grandifolia ] Tilia americana | Ligustrum obtusifolium
[]  Fraxinus americana []  Tsuga canadensis | Ligustrum sinense
R}  Lirodendron tulipifera (]  Ulmus americana
[[1 Magnolia acuminata
0 Species in Group 1 0 Species in Group 2




C o ARP Mt L Landfil) gyt .
Sea FR-4 Paqe %
Sample Varfables 10-11 within at least 8 subplots (40" x 40", or 1m x 1m) in the riparian/buffer zone within 25 feet from each

bank. The four subplots should be placed roughly equidistantly along each side of the stream.

10  Vpgrrmys  Average percent cover of Teaves, sticks, or other organic material. Woody debris <4 diameter and
<36" long are include. Enter the percent cover of the detrital layer at each subplot.

Left Side Right Side

97 A5 | 95 T]o:

11 Viers Average percentage cover of herbaceous vegetatlon_(measure only if tree cover is <20%). Do nof
include woody stems at least 4" dbh and 36" tall. Because there may be several layers of ground cover
vegetation percentages up through 200% are acpepted. Enfer the percent cover of ground vegetation
at each subplot. '

Left Side .- Rigﬂt'_&"ide

Sample Variable 12 within the entire catchment of the stream.

12 Vyuse  Weighted Average of Runoff Score for walershed:

% in Running
Runoff Catch- Percent
ment (not >100)

Land Use (Choose From Drop List) Score

‘:Parh’-m.”)( opon "besf—u.re_) /P.a rhally wWoed Luml/ é)rm had |Y
J / -
v
v
v
v
v
v
— Summary o Notes:
Variable Vvs)
vV '757‘/0W watey cross Tj A4 f'l)Uyh SAVE S
CCANOPY _
Vemseo S ple veacts
VsuesTrate ) P }-f%’ Wnes vpsTeam (e 15 P’“ “, crar
Veero Propos Af)
Viwo -~ o,ﬁmmt-t p1'b, Upstreen of Sunpysle eoreccas feoer
Vroen \L o — W/}/
Vsnag 01,,,9\,-- At _— //
Vaso L e et .
VsricH %g%wzf%wﬂ’ P ()
Voetritus i )
Viers i
VwLuse _ .
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS'(FRONT)

/
STREAMNAME Ty nc b 1oun

LOCATION /Msigha lf ce, W :’Ihdﬂ])mq‘dj_

STATION A5 FRRIVERMILE_______ | STREAMCLASS /% rp nnjed/
‘LAT 29 5 LONG B0 3865.5/3] RIVERBASIN o o, A
STORET # AGENCY

INVESTIGATORS Mért\ (:ulmafe_, I Ba,uhu Vol

FORM COMPLETED BY

Tmykﬂg

ME S @ ™

DATE gs an 2011 gASON FOR SURVEY

oheadia | Mk ga:'um SHe

Habitat . Condition Calegory
Parameter Optimal Suboptinal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for habitat; well-suited for habilat; habitat habital; lack of habitat is
Subsirate/ epifaunal colonization and | full colonization potential; availability less than obvious; substrate
Avaitable Cover fish cover; mix of snags, | edequate habitat for desirable; substrate unstable or lacking.

2, Pool Substrate
Characterization

3. Pool Variabllity

4, Sediment
Depositlon

SCORE

Parameters to be evaluated in sampling reach

SCORE /@

5. Channel Flow
Status
sCore |’ ¢

Submerged logs, undercut ~| maintenance of —————

banks, cobble or other populations; presence of | removed.
slable habitat and at stage | additional substrate in the
to allow full colonization | form of newdall, but not
potential (i.e., logs/snags | yel prepared for

that are notnew falland | colonization (may rate at
not transwnt)

frequently disturbed or——

vegetation common. present,

17

Mixture of substrate Mixture of soft sand, mud, | All mud or clay or sand
materials, with gravel anid | or clay; mud may be boltom; little or no reot
firm sand prevalent; root | dominant; some root mals | mat; no submerged
mats and submerged and submerged vegelation | vegetation.

55 432 10

Hard-pan clay or bedrock;
no root mat or vegelation.

30,19 .18, 17.. 16| 514,713 )1 ItH

-9 8l

Evenmix of large-
shallow, large-decp,
small-shallow, small-deep
pools present.

Majority of pools large- Shallow pools much more
deep; very few shallow. | prevalent than deep pools.

706

Majority of pools small-
shaliow or pools absent.

20..19 .18 FORVHITT TR B

Little or no enlargement | Some new increase inbar | Moderate deposition of Heavy deposits of fine
of islands or point bars formation, mostly from new gravel, sand or fine | material, increased bar
and less than <20% of the | gravel, sand or fine sediment on old and néw | development; more than
bottom affected by sediment; 20-50% of the | bars; 50-80% of the 80% of the bottom.
sediment deposition. botlom affected; slight . | bottom affected; sediment | changing frequently; poals
deposition in pools. deposits at obstructions, | almost absent dus to
. | constrictions, and bends; | substantial sediment
. | moderate deposition of deposition,
+ | ppals prevalent. -
20719 18017 :i6)] 15 141312 (1Lf194.09 45.4.3.:2 150
Water reaches base of Water fills >75% ofthe | Water fills 25-75% of the | Very little water in
both lower banks, and available channel; or available channel, and/or | channel and mostly
minimal amount of <25% of channel substrate | riffle substrates are mostly | present as sianding pools.
channel substrate is isexposed. cxposed.
exposed /\

15 14 13 12 11109 8. 7 6!

533 210

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABI T ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habitat Condition Category
Parameter
Optimal Suboptimal Marginal . Door
6, Channel Channelization or Some channelization .] Channelization may be Banks shored with gabion
Alteratlon dredging absent or present, usually in areas of | extensive; embankments | or cement; over 80% of
minimat; stream with bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past present on both banks; and | channelized and disrupted.
channelization, i.e., 40 to 80% of stream reach | Instream habitat greatly
dredging, (greater than channelized and disrupted. | altered or removed
past 20 yr) may be ) entirely.
present, but recent
channelization is not

) present.

§ 4,32 10

Thebendsinthestream | Thebbndsinthestrearm | The bends in the stream | Channel straight:
7. Channel increase the siream length [ increass the stream length | Increase the stream length | waterway has been
Sinuosity 3to 4 timeslonger than if | 1 to2 times longer than if | 3 to 2 times longerthan if | channelized for a long

it was in a straight line. it was in a straight line, it was in a straight line, distance.
(Note - channel braiding is

‘considered normal in
coastal plains and other
low-lying areas. This
parameter i3 not easily
rated in these areas.)

0..19,..18 17,16

SCORE

Banks stable; evidence of | Moderalely stable; Moderately unstablo; 30- | Unstable; many eroded
8. Bank Stability erosion or bank failure infrequent, small areas of | 60% of bank inreach has | areas; "raw” ereas
(score each bank) | absent of minimal; littte | erosion mostly healed areas of erosion; high frequent along straipht
potential for future over. 5-30% of bank in | erosion potential during | sections and bends;
problems. <5% ofbank ] reach has areas of erosion. | floods. obvicus bank sloughing;
affected. 60-100% of bank has

erosional scars.

SCORE_B. @um)
SCORE I ®B)

Parameters to be evaluated broader than sampling reach ‘

: More than 90% of the 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the
9, Vegetatlve streambank surfaces and | surfaces covered by native | surfaces covered by streambank surfaces
Protectlon (score’ | immediate riparian zone | vegetation, but one class | vegetation; disruption covered by vegelation;
each bank) covered by native of plants is not well- obvious; patches of bare | disruption of streambank -
vegelation, including represented; disruption soit or closely cropped vegetation is very high;
WNole: defermineleft | trecs, understory shrubs, | evident but not affecting | vegetation common; less | vegetation has been
or right side by ot nonwoody full plant growth potential | than one-half of the removed to
facing downstream. | macrophytes; vegetative . | fo any great extent; more | potential plant stubble 5 cenlimeters or less in
disruption througb.grazmg than ene-half of the height remaining. average stubble height.

or mowing minimal or not | potential plant stubble
evident; almost all plants | height remaining.
allowed to grow natura!l_y.

score'® @By |[i
score % ®p) |;

Width of riparian zone = | Widih of riparien zone 12- | Width of riparian zons 6- | Width of riparian zone <6

10, Riparian >18 meters; human 18 meters; human 12 meters; human - | meters: Tittle orno
Vegetative Zone activities (i.e,, parking activities have impacted | activilies have impacted | riparian vegetation due to
Width (score cach | Jots, roadbeds, clear-cuts, | zone only minimally. zone a preat deal. human activities.
bank riparian zon€) | jawns, or crops) have not

impacted zone. o~
score B wey |iehmank. io 9| &) Ve | s 4 f3) | 3 1

Right' Ba‘hk 0 9 8 7

Total Score Z { j :I .
Mm(g;na/

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIEL DATA SHEET

(FRONT)

STREAMNAME Fr2esh Ettas

LOCATION AL8 palry 1 o eaade, cast)
o

ﬁ— vo/

LW AR

STATION #3524 i K @YERMILE STREAM CLASS Feyen Yh a
LATAT 51" G H00 LonGD 87 05,513"w | RIVERBASIN _ &4k,
STORET # AGENCY
wvistiontons s k] M Galomee
FORM COMPLETEDBY ~ / 1%]%}3&574»20 70 | RASON FOR SURVEY
. - PM
DVork [ 6slmore, /22— ™| pofeptial Mitigechon Sife
Y L4
WEATHER Now Past24  Mas there bgen a heavy rain In the last 7 days?
CONDITIONS hours ~ CIYes ﬁﬂ?
0 storm (heavy rain) Q T ] o
0 rain (steady min) 0 Air Temperature N C
a showers (intermittent) [w]
7?5 v %clond cover Hz_% Othrer
a clear/sunny a
SITE LOCATION/MAP || Draw a map of the site and indicate the arcas sampled (or atéach a pholograph)
— fowo

STREAM 6 ream Subsyste: Siream Type
CHARACTERIZATION Perennial D Intermittent (A Tidal Coldwater 0 'Warmwater
Stream Orlgin . Catchment Area km?
Ll Glacial %‘:‘&nﬂg—f&d L.
Q1 Non-glacial montane % ixture of origins
03 Swamp and bog Other,

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Maeroinvertebrates, and Fish, Second Edition - Form 1
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Secmet FER-2
b Cree

foders Propre

e

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

Page *3-

(BACK)

AP Midehat) Y1
e Lamd£3 1

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES Forest * " 1 Commercial No evidence [ Some potential sources
Field/Pasture 0 Industrial Obvious sources
O Agricultural 0 Other
QO Residential Local Watershed Erosion
O'None UiModerale  I{Heavy
?;EfGARIANE'{A%‘I%N R;dr%_eege the dominant typeilé% cord the dnm[Eim species present O Herbaceous
m
efer buffer) dominant spectes present . Sramp re F'PS%L
'l' ’ 'I
INSTREAM Estimated Reach Length 30['{'?) m /&0 Canopy Cover
FEATURES _Gf) p {3 Parlly open ;H.Parny shaded O Shaded
Estimated Stream Widih I mg.s Hich Water Mark ‘ /
igh Water Mar’ m
Sampliog Reach Area 5§ ,Ll m $ZD¢ 3’ 5
9 Proportion of Reach Represented by Stream
Area in ke (x1000)5} 206 4 kot Morphology Tyges
= a] g % ORun J& %
Estimated Stream Deptn QD m Ix B Pool %
Surl;slice Veloclty m/sec Channelized U Yes }_ﬁ'lNo
at thalwe,
¢ 2 A’ 'MISEU/SIDM.) Dam Present O Yes I;Y.No
LARGE WOODY | own  ).03 w
DEBRIS 5 (’Q -
Density of LWD  +QS _ m¥km? (LWI)/ reach area) =< Y7o
B y
AQUATIC ~ o Indicate the dominant fype and record the dominant species present i
YEGETATION -/ O Rooted emergent O Rooted submergent Rooted floating 0 Free floating
O Fleating Algae 0O Attached Algae
" dominant species present ‘/f Y412
Portlon of the reach with aquatle vegetation (2 % T
T h ER .-
| WATER QUALITY Temperatare.(s f 19 c, Y Water Odors - ’ :
: R)Q . P : /NomaWoneDScwage . \./5sz0}&
o Speelfic Conductance _-_m Petroleum 1 Chemical
1 Fishy 0 Other,
Dissolved Oxygen /& {r
Water Surface Oils
pH_ 2l DSlick LiSheen WGlobs O Flecks
G¥None 0 Other,
Turbtdity 4+ & ) — o
- rbi nof nieasure
Inst vsea Moribu 52 jear © 1) Slightly turbid. L Turbid
WQ Instrument Used /27222~ 1A Opaque O Stagm O Other
SEDIMENT/ Odors | : Deposits
SUBSTRATE Nommal 0 Sewage Qi Petroleum [m] gludge 0 Sawdust O Paper fiber O Sand
J Ohﬁmical O Anaerobic O None 03 Relict shells () Other
ther
Looking at stones which are not decply embedded,
lls i age the un%,rgrlges black in color?
Absent [ Slight D Moderate 0 Profiise Yes —
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%}) (does not necessarily add up to 100%:})
Substrate Dlameter % Composition in Subslrate Characleristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock —_ Deatritus sticks, wood, coarse plant
maaterials (CPOM) A %
Boulder | >256 mm (107) 5%
Caobble 64-256 mm (2.5"-10") ‘2/0. f]n Muck-Mud E}Ila%cgﬁ)ery fine organic D ?
Gravel | 2-64 mm (0.17-2.5") - 45 107
Sand | 0.06-2mm (gritty) 3 Marl grey, shell fragments
Silt 0.004-0.06 mm '7 e .
Clay <0.004 mm (slick) —
L4
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1




AEP Mtde Ml LawdB\L Peoject

()
BENTHIC MACROINVERTEBRATE FIELPD DATA SHEET =
STREAMNAME fpench fun /) | LoCATION (/s _ wshall to.0oV
STATION #6294 FROmIvERMILE STREAM CLASS Y sp A ndh
LATOT°S!'3H. YN LoNd(Y 38 553" w| riverBASIN O 7D
STORET # AGENCY
INVESTIGATORS D> (/o rK ] A -Gr frnoves LOT NUMBER
EORM GOMPLETED BY | ’ DATE 3 e Hb SO/ B> REASON FOR SURVEY ,
D, l/;orlu?rﬁt (lenores TME /036 @) ™ | Pofendial Mutqechao Sy
v o
HABITAT TYPES || Indicate the percentagg of cach habltat type present L
Cobble’ B %  BSnags ZB % Vegetated Banksd) %  HSandD %
[ Submerged Macrophytes O % 0 Other { ) %
SAMPLE Gearused OD-frame  Jkick-net Q Other
COLLECTION _
How were the samples collected? /ﬁ,wadMg 0 from bank [ from boat
Indicate the pumber of jabs/kicks taken u each habitat type.
K Cobble % O Snags R Vegetated Banks_{p D Sand
0 Submerged Macrophyles L3 Other ( )
GENERAL 2
COMMENTS — w7 aren
3 3 samp led.

@ Q‘ QUALITATIVE LISTING OF AQUATIC BIOTA
") Indicate estimated abundance: 0= Absent/Not Observed, I =Rare, 2= Common, 3= Abundant, 4=
. Dominant '
N - .
\\ Periphyton 1 QZ 3 4 Slimes @ ' J1 2 3 4
‘\g ' § Filamentous Algac 1 3 4 Macroinvertebrates fQ' T 2.3 )
%- Macrophytes 17 34 Fish oM 2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indieate estimated abundance: "0 = Absent/Not Observed, 1=Rare (1-3 organisms), 2 = Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms}

Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4| Chironomidae 01 2
Hydrozoa 0 1 2 3 4| Zygoplera 0 1 2 3 4| Ephemeroptera 01 2
Platyhelminthes 0 1 2 3 4| Hemiptera 0 1 2 3 4| Trichoptera 01 2
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4] Other 01 2
Hirudinea 0 1 2 3 4| Lopidoptera 01 2 3 4
Oligochaeta 0 1 2(3) 4| Silidee 012 3 4 ‘Pl‘l(e‘p"‘"-"‘-‘-
Isopoda 0 1 2 3 4] Corydalidae 012 3 4
Amphipoda 0 1 2 3 4| Tipulidee 01 2 @
Decapoda 01 2 é 4 | Empididac 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 364}
Bivalvia 0 1 2 3 4| Tabinidae . 01 2 3 4

Culcidae 0 1 2 3 4

Rapid Bioassessment Profocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form I
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PRELIMINARY ASSESSMENT SCORE SHEET

.lﬁa

(PASS)
page [ of l
STREAM NAME by fren LOCATION ) 20 U
STATION # &n RIVERMILE_______ | STREAMCLASS [paonnial)
at31"51'34 4"V LONG B0%30 2 513"w| mivER BASIN /5 £/
STORET # AGENCY
COLLECTEDBY . {/prk DATER]O]1&_ | LoT# NUMBER O SWEEPS S0./10/8 @
HABITATS: 5(0'03131,13 OSHOREZONE U SNAGS AVEGETATION
Enter Family and/or Genus and Species name on blank line.
Organisms No, | IS | TI |TCR QOrganisms No. | LS | TI |TCR
Oligochacla 175 A- Jb"f Megaloptera
Hirudinea Coleoptera
Isopoda
Amphipoda Diptera ' /mu Lidas Sl M| 4
7
S nwtidae oo 2o py | Z
Decapoda 4 Yy ﬂ.
poda | ttmaderse 1701 T |DY (b ironos daa il TV
Ephemeropiers [y o aon iiifh 0 [30) | o | 7
aenidas. 13 | Dy 1 JGastropoda
Amelels dae |2 |- Dy 1
Pelecypoda
Plecoplera ¥ . ‘LS r N 1.
Loclodidpe, Y0 {1yl 2z
Other
- H K i
Trichoptera ;’DS“Q&W&%’L‘ 2 T Dl{
hudeopaythidag d3ot = 1D z
Taxenomic cerlainty rating (TCR) 1-5:1=most certain, 5=least
certain. Ifrating is 3-5, give reason {e.g., missing gills). L8=life
stape: I = immature; P = pupa; A =adult TI=Taxonomists initials
Hemiptera
Slte Value Target Threshotd T£ 2 or more metrics are > target threshold, site is
Total No. Taxa // HEALTHY
EPT Taxa 7 If less than 2 metrics are within target range;site is
SUSPECTED IMPAIRED ’

Tolerance Index

Wy stove!d ‘-/—Me/rrmﬂ (
Todal toleasnee - 3.3 /Méﬂi:m/

Rapid Bioassessment Protocols For Use T Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 4
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Ver. 1-25-11

FCI Calculator for the High-Gradient Headwater Streams in eastern Kentucky and
western West Virginia HGM Guidebook

To ensure accurate calculations, the UPPERMOST STRATUM of the plant community is determined based on the

calculated value for Vecanory {220% cover is required for treefsapling strata). Go to the SAR Data Entry tab and enter site
characteristics and data In the yellow cells. For information on determining how to split a project Into SARs, see Chapter

5 of the Operational Draft Reglonal Guidebook for the Functional Assessment of High-gradient Ephemeral and
Intermittent Headwater Streams in Western West Virginia and Eastern Kentucky (Environmental Laboratory
U.s. Army Corps of Engineers 2010).

Project Name: AEP Mitchell Landfilt Mitigation

Location: Yoders Property, Marshall CO, WV , Segment 2

Sampling Date: 01-26-2012

' Subclass for this SAR:

Mitigation Site

Before Project

ﬁrlefmiﬂermam
As.AL

LN
Uppermost stratum present at this SAR:

Functional Results Summary:

Tree/Sapling Strata

SAR number:

Seg FR-2

Enter Results in Section C of the Mitlgation Sufficiency Calculator

Function Functional
Capacity Index

|Higdrology 0.41

Biogeochemical Cycling 0.58

Habitat 0.49

Variable Measure and Subindex Summary:
Variable Name Average Subindex
Measure

Veeanory Percenl canpoy over channel. 34.90 0.30
Vempen Average embeddedness of channel. 257 0.66
VsussTrATE Median stream channe! substrate particle size. 3.80 1.00
Viero Tota! percent of eroded stream channel bank. 105.00 0.51
Viwp JNumber of down woody stems per 100 feet of stream. 2.00 0.25
Vioer Average dbh of trees. 7.39 0.75
Vsune Number of snags per 100 feat of stream. 2.00 1.00
Vssn Number of saplings and shrubs per 100 feet of stream. Not Used Not Used
Vsrcy Riparian vegetation specles richness. 0.00 0.00
Voetamus Average percent cover of leaves, sticks, etc. 61.25 0.75
Viere Average percent cover of herbaceous vegetation. Not Used Not Used
VwnLuse Weighted Average of Runoff Score for Calchment. 0.41 0.43
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ersion 1-25-11
High-Gradient Headwater Streams in eastern Kentucky and western West Virginia
'Field Data Sheet and Calculator

Team: Latitude/UTM Northing: 395/ 3%. 4N
Project Name: LongitudefUTM Easting: 30°3 8" ¢ ‘
Location: Sampling Date:_2873
SAR Number: ‘aﬂgﬁk Stream Type: | Ephemeral/Intermittent {circle one) v
: B 3 - 5
Top Strata; ‘ {determined from percent calculated in Vecanory) (P ay

Site and Timing: Projec@ﬂ’tl’g‘%@te (cirde one) v fter Project (Cirdle One) v

Sample Variables 1-4 in stream channel

1 Vecanopy Average percent cover over channel by tree and sapﬁng canopy. Measure at no fewer than 10 roughly
equidistant points along the stream. Measure only if treefsapling cover is at least 20%. (If less than
20%, enter at least one value hetween 0 and 19 to trigger Top Strata choice.)

List the percent cover measurements-at each-point below:

y | 5

2 Veuseo Average embeddedness of the stream channel. Measure at no fewer than 30 roughly equidistant

points along the stream. Select a pariicle from the bed. Before moving it, determine the percentage of
the surface and area surrounding the parlicle that is covered by fine sediment, and enter the rating
according to the following table. If the bed is an artificial surface, or composed of fine sediments, use a
rating score of 1. if the bed is composed of bedrock, use a rating score of 5.

Embeddedness rating for gravel, cobble and boulder particles (rescaled from Platts, Megahan, and
Minshall 1983 )

Rating |Rating Description

5 <5 percent of surface covered, surrounded, or buried by fine sediment (or bedrock)

4 5 o 25 percent of surface covered, surrounded, or buried by fine sediment

3 76 to 50 percent of surface covered, surrounded, or buried by fine sediment

2 51 to 75 percent of surface covered, surrounded, or buried by fine sediment

1 >75 percent of surface covered, surrounded, or buried by fine sediment {or artificial surface)
List the ratings af each poﬂ?elow:

3 VsuasmA;; Median stream channel substrate particle size. Measure at no féwer than 30 roughly equidisiant—p?)inls
along the stream; use the same points and particles as used in Vgygep.

Enler particle size in inches to the nearest 0.1 inch at each point below (bedrock should be counted as 99 in,
asphalt or concrete as 0.0 in, sand or finer particles as 0.08 in):
A5 29 | b gy B0 1

'/t N

4 Vpero Total percent of eroded stream cFanhel bank. Enter the tot.él-number of feet of eroded bank on each '
side and the total percentage will be calculated If both banks are eroded, total erosion for the stream
may be up to 200%.

Left Bank: * .5 ¢ i,

Right Bank:; ?0’
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Sample Varlables 5-9 within the entire riparian/buffer zone adjacent to the stream channel (25 feet from each bank).

5 Vo Number of down woody stems (at least 4 inches in diameter and 36 inches in length) per 100 feet of
stream reach. Enter the number from the entire 50'-wide buffer and within the channel, and the amount
per 100 feet of stream will be calculated.

Number of downed woody stems: . . -

6  Vipsy Average dbh of tregs (measure only if Vecanopy lreelsaplmg coveris at Ieast 20%). Trees are at least 4
inches (10 cm) in diameter. Enter tree DBHs in inches.

List the dbh measurements of individual trees (at least 4 in) within the buffer on each side of
the stream below:

Left Side Right Side

7  Vaue = "Number of snage (ai least 4" dbh anﬂd- 36“ tal-l) oer 100 feet of slfeerh; Enfer number of snaos o'n eeoﬁ -
side of the stream, and the amount per 100 feet will be calculated.

Left Side: : Right Side: - (&
8 Vg Number of saplings and shrubs (woody stems up to 4 inches dbh) per 100 feet of stream (measure only
if tree cover is <20%}). Enter number of saplings and shrubs on each side of the stream, and the
amount per 100 fi of slream will be calculated
LeftSide: ' A . Right Side: ; ‘ :
9  Vsnch Rsparlan vegetation spec;es nchness per 100 feet of stream reach. Check all speCIes present from
Group 1 in the tallest stratum. Check alt exotic and invasive species present in all strata. Species
richness per 100 feet and the subindex will be calculated from these data.
Group 1=1.0 Group 2 (~1.0)
] Acermubrum [1  Magnolia tripetala I} Ailanthus alfissima [l Lonicera japonica
gl Acer saccharum O Nyssa sylvalica [] Albizia julibrissin ] Lonicera tatarica
[[1 Aesculus flava (1  Oxydendrum arboreum ] Alliaria pefiolata ] Lotus comiculatus
[0 Asimina tnloba []  Prunus serotina []  Altemanthera [0  Lythrum salicaria
[0  Betuta alleghaniensis [0 Quercus alba philoxeroides [1  Mirostegium vimineum
[] Betulalenta 1 Quercus coccinea | Aster tataricus 0 Paulownia tomentosa
1 Caryaaiba [0  Quercusimbricaria 1 Cerastivm fontanum O Polygonum cuspidafum
[] Caryaglabra O Quercus prinus |:| Coronilla varia ] Pueraria montana
[0 Caryaovalis []  Quercus rubra [l  Efacagnus umbeltata Xl  Rosa multifiora
[] Caryaovata ] Quercus velufina ] L espedeza bicolor ] Sorghum halepense
(] Comus florida ]  Sassafras albidum 1 Lespedeza cuneata [ Verbena brasiliensis
[] Fagus grandifolia | Tilia americana O Ligustrum oblusifolium
[l Fraxinus americana ] Tsuga canadensis ] Ligustrum sinense
[l Lirodendron tulipifora N Ulmus americana
N . t
[l Magnofia acuminata ?ld;{a.ﬂbbi o YAGM 1( Y]
0 Species in Group 1 0 Species in Group 2
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Sample Variables 10-11 within at least 8 subplots (40" x 40", or 1m x 1m} in the riparlan/buffer zone within 25 feet from each
bank. The four subplots should be placed roughly equidistantly along each slde of the siream.

10 Vperamus  Average percent cover of leaves, sticks, or other organic material. Woody debris <4" diameter and
<36" long are include. Enter the percent cover of the detrital layer at each subplot.

Left Side F\mt Side

11 Viers Average percent-age covef Vc;;he'r'baceous vegetétioh (lﬁeasure only if tree cover is «20%). ‘Do nof
include woody stems at least 4" dbh and 36" tall. Because there may be several layers of ground cover

vegetation percentages up through 200% are accepted. Enter the percent cover of ground vegetation
at each subplot.

Left Side Right Side

Sample Variable 12 within the entire catchment of the stream,

—A12—Vgrgsg——— Welghted-Average-of Runoff-Score for watershed:

Runoff % in Running
Land Use {Choose From Drop List) Score Catch- | Percent
ment (not >100)

/4/‘01 find // D,‘Jr')Ll@L QM/Q%QI lll)nr’lmc’

' FEEENRNRNENRENE

e —

Summary Notes:

Variable Value VSl
Vecanopy
VemBep
Vsupstrate
Vaero
Viwp
Vo

Vsnag

Vssp

Vsrich
VpetRiTus

VHERB

VwLuse
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAMNAME 72 nel Cun

LOCATION M)x (she

STATION #4¢y 712’3 RIVERMILE

STREAM CLASS LJp »

i nn‘mL

QO,QV’ { gggn‘g I )[QFEJLLF

1AT _295/23.508%1.086 20 3% 09,334

RIVER BASIN mf p

STORET #

AGENCY

INVESTIGATORS D Vark / M .Colmore.
’ [

2. Pool Substrate
Characterkzation

3. Pool Varlability

Parameters to be evaluated in sampling reach

4, Sediment
Deposition

SCORE

5, Channel Flow
Status

SCORE ) g

FORM COMPLETED BY DATESS San 2012 SON FOR SURVEY
\D- l/Dr,t—/ "‘( -Gt In«m‘ L TIME LZ!L A"@ b‘tﬁ"{él/‘v{:ﬁqa‘h}\u&"‘&
Habltat Condition Category
Parameter Optimal Suboptimal Marginal Poor

Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable

1. Epifannal substrate favorable for - | habitat; well-suited for | habitat; habitat habitat; lack of habitat is

Subslrate/ epifaunal colonization and | full colonization potential; | availability less than obvious; substrate

Available Cover fish cover: mix of snags, | adequate habitat for desirable; substrate unstable or lacking.
submerged [ogs; undercut - |- maintenance of ——— frequently-disturbedor— | — — —— . .
banks, cobble or other populations; presence of | removed.
stable habitat and at stage | additional substrate in the
10 allow filll colonization | form of newfall, but not
potential (i.e., logs/snags | yet prepared for
that are not new falland | colonization (may rate at
not transient).

Mixture of soft sand, mud,

Mixture of substrate - All mud or clay orsand | Hard-pan clay or bedrock;
materials, wilh gravet and | or clay; mud may be bottom; little or no root ne root mat or vegetation.
firm sand prevaleni; reot | dominant; some root mats | mak; no submerged

mals and submerged and submerged vegetalion | vegetation.

vegetation commorL . | present. o~

35,19 .18 i7{ 16.
Even mix of large-
shallow, large-deep,

small-shailow, smalt-deep
pools present.

A

51413 Y12 {11}

1

Maijerity of pools large-
deep; very few shallow.

10°9. 8 37.:26)

s74.3.2 1.0

Shaltow pools much mere
prevalent than deep pools.

Majority of pools small-
shallow or pools absent.

Little or no enfargement | Some new increase in bar | Moderate depoasition of Heavy deposits of fine
of istands or point bars formation, mostly fiom new gravel, sand or fine | material, increased bar
and less than <20% of the | gravel, sand or fine sediment on old and new | development; more than
bottom affected by . sediment; 20-50% of the | bars; 50-80% of the 80% of the bottom
sediment deposition. bottom affected; slight . botiom affected; sediment | changing frequently; pools
deposition in pools. deposits at obstructions, - | almost absent due to
consirictions, and bends; | subslantial sediment
moderate deposition of deposition.
) pools prevalent.
2001518 17 6] 18T 14 013 2 ir 1009 (R 5.4.3.2 .
‘Water reaches base of Water fills >75% of the . | Water fills 25-75% of the § Very little water In
both lower banks, and available channel; or available channel, and/or - | channel and mostly
minimal amousit of <25% of chiannel snbsiraté | riffle substrates are mostly | present as standing pools.
channel substrate is is exposed. - exposed, :
exposed.

20 19

15 14 13 12 11°

09

504y 21000

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)
Habitat Conditlon Category
Parameter
Optlmal Suboptimal Marginal _ Poor
6. Channel Channelization or Some channelization .| Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of | extensive; embankments | or cement; over 80% of
minimal; stream with bridge abutments; or shoring structures the stream reach
normal paitern. evidence of past present on both banks; and | channelized and disrupted,
channelization, ie., 40 to 80% of stream reach | Instream habitat greatly
dredging, (greater than channelized and disrupted. | altered or removed
past 20 yr) may be entirely. :
present, but recent
channelization is not
present. .
scone )8 |30 87aaNI 16 T 340355 1 o

7, Channel
Sinuosity

The bends in the stream
increase the stream Iength
3 to 4 times longer than if
it was in a straight line.
{Note - channel braiding is

8, Bank Stabllity
(score each bank)

SCORE l (LB)
SCORE_Y} &B)

9, Yegetative -
Protection (séore’
each bank) "

Parameters to be ¢valnated broader than sampling reach

Note: determine left
or right side by
facing downstream.

SCORE ﬁi (LB)
SCORE £ _(RB)

10. Riparian
Vegetative Zone
Widih (score each
bank riparian zone)

score © am)
score O ®B)

7

Total Score

considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.}

The bénds in the stream
increase the stream length
1 to 2 times longer than if
it was in a straight line.

increase the stream fength | waterway has been
1 to 2 times Ionger than if ] channelized for a long
it was in a straight line.

Channel straight;

distance.

Banks stable; evidence of
erosion or bank failure
absent or minimal; litile
potential for future
problems. <5% of bank
affected,

20..19..18..47...16.] .15

Mederately stable;
infrequent, small arcas of
eroston mostly healed
over. 5-30% of bank in
reach has areas of erosion.

Moderately unstable; 30- | Unstable; many eroded
60% of bank in reach has | areas; “raw" areas
areas of erosion; high frequent along straight
erosion potential during | sections and bends;
floods. obvious bank sloughing;
60-100% of bank has

crosional scars.

More than 90% of the 70-90% of the streambank | 50-70% of the streambank | Less than 50% of the

streambank surfacesand | surfaces covered by native | surfaces covered by sireambank surfaces

immediate riparian zone | vegetation, butone class | vegetation; disruption covered by vegetalion;
- | covered by native of plants is not well- obvious; patches of bare | disruption of streambank -

vegetation, Including represented; distuption soll or closely cropped vegetation is very high;

trees, understory shrubs, | evident but notaffecling | vegetation coramon; less | vegetation has been

or nonwoody full plant growth potential | than one-half of the removed to

macrophytes; vegetative . | to any great extent; more | potential plant stubble 5 centimeters or less in

disruption through grazing | than one-halfof the height remaining, average stubble height.

or mowing minimal or not | potential plant stubble

evident; almost all plants | height remaining.

allowed to grow naturalf;

5

Width of riparian zone Width of riparian zone 12- | Width of riparian zone 6- | Width of riparian zone <6
>18 meters; human 18 meters; human 12 meters; human meters: little orno
activities (i.e., parking activities have impacied | activities have impacted  § riparian vegetation due to
lots, roadbeds, clearcuts, | zone only minimally. Zone a great deal., human activities,

lawns, o crops) havs not :

impacted Zone.

Left Bank io o ' 4

RightBank ~ 10 9

?ﬂﬁrgmﬂf |

.
2t i

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Dala Sheets - Form 3
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PHYSICAL CHARACTERIZATIONIWATER QUALITY FIELD DATA SHEET %
4 (FRONT) !
STREAMNAME: e 2.7 M- e, SA LOCATION [v/pn& 7 halltn,
STATION # RMILE sTREAM CLASS " Perennial
AT 295743 éMNG&Q 33 0 9. Z4RIVERBASIN 47 (O
STORET # AGENCY
INVESTIGATORS M [ ]mwe,l XV
FORM COMPLETED BY : DATE 2$TaLra M FOR SURYEY
W50 v J Jef@,‘gi@ﬁ%@ka

Dvre ] AL Gl e

Now Past 24

—— fhoa

ﬁ /’)oo/
& e

— g

WEATHER s there heen a heavy rain in the last 7 days?
CONDITIONS hours s ﬁN

0 storm (heavy rain) a

D rain (steady rain) o Alr Temperature_”_l# 5‘”’/ F

showers (intermittent)
- 30 %ﬂ —Yclopd cover B‘ QQ% Qther, !
clear/sunny a ] -

SITE LOCATION/MAP

Dravw a map of the slfe and Indicate the areas sampled (or attach a phntograph)\

e c{/.)rd

P 1 " - ) LA Agheorts
LA ¥
¢ S }52”, ' \ re /aerw/y Aot S
“ 2124 . L
siety }{1 _ ~ 26‘2, slope_ Steep
' . "'f/0p‘e_-i 1
/ <”"\_/_‘\
) s |
LX)
,:;3‘33 spffe L \feod o
STREAM ream Subsystem Spream Type
CHARACTERIZATION erennial U Intermittent @ Tidal Coldwaler O Warmwater
Stream Orlgin X Cafchment Area km?
0 Glacial E«Shf_nng-fed .
[ Non-glacial montane ixture of origins
[J Swamp and bog F_Other .

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macrotnvertebrates, and Fish, Second Edition - Form I
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(BACK)

Lyons  Proper 1

I/2.5J20/-

Segment R-3
PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET French Run.

WATERSHED

Predominant Surrounding Landuse

Local Watershed NPS Pollution

Looking at stones which are not deeply embedded,

tls
Absent O1Slight [ Moderate

the undersides black in color?
Yes UNo

U Profuse
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not neeessarily add up to 100%)
‘ Substrate Diameter % Composltion in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock —_ Detritus sticks, wood, coarse plant
mate%als (CPOM) P 5
Boulder | > 256 mm (107 d
Cobble 64-256 mm (2.5"-10"} 5 D Muck-Mud 'l(:nlacok,ﬁiary fine organic :
Gravel | 2-64 mm (0.1"2.5") SO / O
Sand 0.06-2mm (gritty) & Marl grey, shell fragmenis
silt 0.004-0.06 mm %) /)
Clay < 0,004 mm (slick) -
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheels - Form 1

FEATURES orest Commercial O Noevidence 1 Some polential sources
ield/Pasture O Industrial bvious sources
0 Agricultural 1 Other
O Residential Local Watershed Erosion
ONone Moderate O Heavy
RIPARIAN i i h i 1
H%GETA??I.N ) H;}gr%%tse the dominant typcﬁlé?nnifsurd the do 1:r sgecles present 0O Herbaceous
meter bu va
o dominant specles present FeSCue (o Ge-))
INSTREAM Estimated Reach Length 3049 nopy Cover’
FEATURES ' 52 open (O Partly shaded (3 Shaded
Estimated Stream Width I i m , 2_
N6 45 High Water Mark 42 m
Sampling Reach Area ’ m? P (Reach R by s
roportion of Reach Represented by Stream
Area in kot (mx1000y T15] A2 o Morphology Types
”?} . Riffle_Zb "% Iﬁfkun_bo_%
| Estimated Stream Depth m j[p,. Pool ~ j15> %
Surflxlxc;: Velocity _N_LWSEC Channelized OYes §¥No
at thalwe,
¢ 2 Slw) Dam Present U Yes )Zﬁlu
LARGE WOODY twop o
DEBRIS
Deasity of LWD 1)) m¥km?® (LWD/ reach area) |
i
AQUATIC Indicate the dominant type and record the dominant species present . i
VYEGETATION Q Roeled emergent L1 Rooted submergent Rooted Moating 0 Free floating |
O Floating Algae 0 Attached Algae :
dominant species present M/H" |
Portion of the reach with aquatic vegetation ~~ % |
WATER QUALITY Temperature5¢ %q o ter Odors
ormal/None il Sewage |
Specific Conductance 24 ' 3 Petroleum LI Chemical
0 Fishy 0 Other
Disselved Oxygen q |22— Water Surface Olls
ater Surface
piH_hloZ Slick Sheen D1Globs O Fiecks
b ne [ Other,
Turbidity 21 T a—
rbidi not measu
WO Inst (Used HORIBA US2 e QU ROd O Turbid
|| Q Instrumeat Use ‘ A 1 Opaque U Stagm 0 Other
SEDIMENT/ Odors Deposlts
SUBSTRATE ormal 0 Sewage Q Petroleum Q1 Sludge  Ch Sawdust O Paper fiber 0 Sand
E Sh}?mical 0 Anacrobic LU None 0 Relict shells 0 Other
ther



AEP Mitchall Lamdf\l Projeck

BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME /7>
STATION /' <3 FR3avERMILE

LOCATION ' ]
STREAMCLASE  fbap a ntol

LA 560 MLoNGD'3

33'F.330"u| RIVERBASIN  (Oprd

STORET #

AGENCY

INVESTIGATORS "]3 L [«,rb / Gi M@L

LOT NUMBER

S ot

DATE
TIME

SON FOR SURVEY

Hal /Ux%qcow

B

HABITAT TYPES

'/

Indicate the percentage of each habltaf fype present
JHCobble _g;% DSnags ™ % O Vegetaled Banks & %
2 Submerged Macrophytes © % O Other {

JAsand /0 %
)) %

SAMPLE
—— | COLLEGTION—

Gearused O D-frame $kick-net 0 Other

he.

Mwading

Ingicate the number of Jabs/kicks taken in each habitat type.

How were the samples collected? O from bank £ from boat

sCobbe
[ Submerged Macrophytes

L) Snags 0 Vegetated Banks
L Other(

0 Sand
) I

GENERAL
COMMENTS

| m? arec gam pled.

Indicate estimated abundance:
Dominant

QUALITATIVE LISTING OF AQUATIC BIOTA

0 = Absent/Not Obscrved, 1=Rare, 2=Common, 3= Abundant, 4=

Periphyion
Filamentous Algae
Macrophytes

Slimes
Macroinvertebrates
Fish

) Ko

6809

£

FIELD OBSERVATIONS OF MACROBENTHOS

Indicate estimated abundance: -

“0 = Absent/Not Observed, 1=Rare (1-3 organisms), 2= Common (3-2

organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms)

P PV )

Porifera 0 1 2 3 4| Anisopterafesr®"0(1)2 3 4| Chironomidac 0 1 2 3C4
Hydrozoa 0 1 2 3 4| Zygoplera 0 1 2 3 4| Ephemeroptera 0123
Platyhclminthes 0 1 2 3 4| Hemiptera 0 1 2 3 4| Trichopiera 01 2 373
Turbellaria 0 1 2 3 4| Coleoptera&imedeed (112 3 4} Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 0 1 23 4
Oligochasta 0 1 23y 4| silidae o2 3 4 Plecpiz e @“
Isopoda 01 2 3 4 Corydalidae@) 0 @2 3‘\". 4
Amphipoda 0 1 2 3 4] Tipulidee 0 2 3.4
Decapoda 0 1(Zy3 4| Empididec 01 2 3 4
Gastropoda 0 1 2 3 4| Simoliidae 0123 g}
Bivalvia 0 1 2 3 4| Tabinidae , 01 2 3 4

Culcidae 0 1.2 3 4

5L/- n?cx,j/‘nd C

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Mucroinvertebrates, and Fish, Second Edition - Form 1
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PRELIMINARY ASSESSMENT SCORE SHEET

(PASS)
_ _ page | of |
STREAMNAME xZrp 0 Koy LOCATION (,Llon st.oeriu Vorahatl 03wV
STATION #.329 F2.- 3 RIVERMILE, STREAMCLASS £ pp p 44 g
LATE S| 22,5080 LONG8%°38'9.530'4v| RIVER BASIN 4L
STORET # AGENCY )
COLLECTEDBY D { DATES 7.1 )2 | LoT# NUMBER OF SWEEPS WAL Olp L |5
HABITATS: T cOBBLE NSHORRZONE  LSNAGS O VEGETATION nj{‘u/
Enter Family and/or Genus and Species name or blank line.

QOrganisms No. | LS | TI |TCR Orga_nisms No. | LS | TI |TCR

Oligochaeta Zﬂl !Ddaii!ﬁi’tiﬂ | /3 | A | DY 2 IMegstoptera m{_da_{jjg,q_. EX RSN ES
I

Hirudinca Coleaptera | & Sy s A g Zlx o £
Isopoda
Amgphipoda Diptera CHirononvidae bipo!| =

. Simulindass, Lol

iz
N s

vecaroqy,\, WFnpateesecl </ VT 1oy | 2 hpulidae. |2 [
o
Ephemeroptora &mﬁgﬂ'(’aﬂ | I)LI 1

Aelodidae 10 [+ iy | 4 Jamoposs

BOny'chil'dmiID byl L]

Pelecypoda
Plecoptera E&Mﬂﬂ-’ o bl Y] 1
L7 ‘\/('n.onnrhﬂ o1 s vl Dt‘! A ‘
J\ . Other Ag,ghnﬁda;ﬁ., @fﬁ/ a1

Trichoplera ./ { 7 '-l[; F

Wodropsyehided 20T

Taxonomic cerfainty rating {TCR) 1-5:1=most certain, 5=least
certain. If rating is 3-5, give reason (e.g., missing gills). LS=life
stage: I = immature; P'= pupa; A =adult TI="Taxonomists inilials

Hemiptera a2
Slte Value Target Threshold 1f2 or more metrics are > {arget threshold, site is
Total No. Taxa i S HEALTHY
EPT Taxa 7 ¥ less than 2 metrics are within target range, site is
Tolerance Index SUSPECTED IMPAIRED

, 3 -m)arg Aa/
T 26/ subptional

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 4 A-31
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Ver. 1-25-11

FCI Calculator for the High-Gradient Headwater Streams in eastern Kentucky and
western West Virginia HGM Guidebook

To ensure accurate ¢alculations, the UPPERMOST STRATUM of the plant community is determined based on the
calculated value for Veeanoey (220% cover is required for troe/sapling strata). Go to the SAR Data Entry tab and enter site
characteristics and data in the yellow cells. For information on determining how to split a project into SARs, see Chapter

5 of the Operational Draft Regional Guldebook for the Functional Assessment of High-gradient Ephemeral and
Intermittent Headwator Streams in Western West Virginia and Eastern Kentucky (Environmental Laboratory
U.S. Army Corps of Engineers 2010).

|

Project Name: AEP Mitchell Landfill Mitigation

Location: Lyons Property, Marshall CO, WV. Segment 3

Sampling Date: 01-26-2012

Mitigation Site  Before Project
—Subclass for this SAR:
termittent-Stream
ernn Mi: -
Uppermost stratum present at this SAR: SAR number: Seg FR-3
Shrub/Herb Strata
Functional Results Summary: Enter Results in Section C of the Mitigation Sufficiency Calculator
. Functional
Function .
Capacity Index
Hydrology 0.36
Biogeochemical Cycling 0.36
Habitat 0.26
Variable Measure and Subindex Summary:
Variable Name Average Subindex
Measure
Vecanopy Percent canpoy over channel. Not Used, <20% Not Used
Vemeen Average embeddedness of channel, 277 0.74
VsubstratE Median stream channe! substrate pariicle size. 2.03 1.00
Veero Total percent of eroded stream channel bank. 90.00 0.59
Viwo Number of down woody stems per 100 feet of stream. 0.00 0.00
Vioen Average dbh of irees. Not Used Not Used
Vauns Number of snags per 100 feet of stream. 0.00 0.10
Vssp Number of saplings and shrubs per 100 feet of stream. 0.00 0.00
Vsrich Riparian vegelalion species richness. 0.00 0.00
Voetrmus Average perceni cover of leaves, sticks, elc. 5.38 0.07
Vyern Average percent cover of herbaceous vegetation. 86.63 1.00
VwLuse Weighted Average of Runoff Score for Catchment. .41 043
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Version 1-25-11
High-Gradient Headwater Streams in eastern Kentucky and western West Virginia
Field Data Sheet and Calculator

Team:: : : _ Latitude/UTM Northing: .55 3 BOK.
Project Name: 3 L0 Mddan : Longitude/UTM Easting: ¢
Location: ALY Y )V Sampling Date:

SAR Number: "%m Reach Length (f: Stream Type: | Ephemeral/Intermittent (circle one) \ v
Top Strata: {determined from percent calculated in Vecanopy) k&/\ o,rul,la@
Site and Timing: | Projectm@ﬁ@e (circle one) | v @&er Project (Circle One) v

Sample Variables 1-4 in stream channel
1 Vecanopy Average percent cover over channel by tree and sapling canopy. Measure at no fewer than 10 roughly
equidistant points along the stream. Measure only if tree/sapling cover is at least 20%. (if less than
20%, enter at least one value between 0 and 192 to trigger Top Strata choice.)

List'the'percent'covermeasuréments—atreach—point—be!c‘.'

2 Veuseo Average embeddedness of the stiream channel. Measure at no fewer than 30 roughly equidistant
points along the stream. Select a particle from the bed. Before moving it, determine the percentage of |
the surface and area surrounding the particle that is covered by fine sediment, and enter the rating
according to the following table. If the bed is an arificial surface, or composed of fine sediments, use a
rating score of 1. If the bed is composed of bedrock, use a rating score of 5.

Embeddedness rating for gravel, cobble and boulder particles {rescaled from Platts, Megahan, and
Minshall 1983 )

Rating |Rating Description

5 <5 percent of surface covered, surrounded, or buried by fine sediment (or bedrock)

4 5 to 25 percent of surface covered, surrounded, or buried by fine sediment

3 26 to 50 percent of surface covered, surrounded, or buried by fine sediment

2 51 to 75 percent of surface covered, surrounded, or buried by fine sediment

1 >75 percent of surface covered, surrounded, or buried by fine sediment (or artificial surface)
List the ratings at each point below:

3

3 V,;UE,STR,\TIE Median slfeaiﬁ channel substrate ;:Tafticlé size. Meéédre al no fewer than 30 roughly equidistant poinis
along the stream; use the same points and particles as used in Vegygeo.

Enter parlicle size in inches fo the nearest 0.1 inch at each point below (bedrock should be counted as 99 In,
asphalt or concrete as 0.0 in, sand or finer particles as 0.08 in):

275 275

Total percent of eroded stream channel bank. Enter the total number of feet of eroded bank on each
side and the totai percentage will be calculated [f both banks are eroded, total erosion for the stream

may be up to 200%.
Yoy

Right Bank:.;;
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Sample Variables 5-9 within the entire riparian/buffer zone ad]acent to the stream channel (25 feet from each bank).
5 WViun Number of down woody stems (a.t least 4 inches in diameter and 36 inches in length) per 100 feet of
stream reach. Enter the number from the entire 50"-wide buffer and within the channel, and the amount
per 100 feet of siream will be calculated. _
Number of downed woody stems: v
6 Vi Average dbh of trees (measure only if Vcayopy treefsapling cover is at IZast 20%) Trees are at least 4
inches (10 cm} in diameter. Enter free DBHs in inches.
List the dbh measurements of individual trees (at least 4 in) within the buffer on each side of
the stream below: 78] &S
Left Side j Right Side f
7 Vsms Number of snags (at least 4" dbh and 36" tall) per 100 feet of stream. Enter numoe'r.-of ‘sr{egs on each
side of the stream, and the amount per 100 feet will be calculated.
Left Side: : \ Right Side: (7).
8 Vg Number of saplings and shrubs (woody slems up to 4 inches dbh) per 100 feet of stream (measure only
if tree cover is <20%). Enter number of saplings and shrubs on each side of the stream, and the
amount per 100 fi of stream will be calculaled. _
Left Side: .- _g) - L
9 Vgrien Riparian vegetation spemes ri hness per 100 feet of siream reach. Check all species present from
Group 1 in the tallest stratum. Check all exotic and invasive species present in all strata. Species
richness per 100 feet and the subindex will be calculated from these data.
Group1=1.0 Group 2 (-1.0)
1 Acerrmbrum ] Magnolia tripetala | Ailanthus altissima ] Lonicera faponica
[] Acersaccharum il Nyssa sylvalica 1 Albizia julibrissin 1 Lonicera tatarica
[ Aesculus flava {1 Oxydendrum arboreum ] Alliaria petiofata ] Lotus comiculatus
(1 Asimina triloba ] Prunus serotina ' Atternanthera | Lythrum salicaria
(]  Betula alleghaniensis [0  Quercusalba philoxeroides []  Microstegium vimineum
{1 Betulalenta ] Quercus coccinea ] Asler tataricus [l Paulownia tomentosa
Ll Caryaalha ] Quercus imbricaria ] Cerastium fontanum O Polygonum cuspldatum
[0 Caryaglabra [0l  Quercus prinus O Coronilia varia ] Pueraria montana
(] Caryaovalis ] Quercus rubra [l Elaeagnus umbeflata g]\ Rosa mufiiflora
[1 Caryaovala O Quercus velutina | Lespedeza hicolor ] Sorghum halepense
] Comus florida [l  Sassafras albidum | Lespedeza cuneata J Verbena brasiliensis
[l Fagus grandifolia ] Tilia americana ] Ligustrum oblusifolium
[}  Fraxinus americana O Tsuga canadensis J Ligustrum sinense
[0 Lirodendron tulipifera (1  Ulmus americana
[[1 Magnolia acuminata
0 Specles in Group 1 0 Species in Group 2
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Sample Variables 10-11 within at least 8 subplots (40" x 40", or 1m x 1m) in the riparian/bufier zone within 25 feet from each

bank. The four subplots should be placed roughly equidistantly along each side of the stream.

Left Side

10 Vpgmmus  Average percent cover of leaves, sticks, or other organic material. Woody debris <4" diameter and
<36" long are include. Enter the percent cover of the detrital layer at each subplot.

Right Side

at each subplot.

Left Side

_Right Side

11 Vyems A\}érég-e percéht'és";é- cover of herbaceous végeiétiori (m'easure only if tree cover is <20%). Do not
include woaody stems al least 4" dbh and 36" fall. Because there may be several layers of ground cover
vegetation percentages up through 200% are accepted. Enter the percent cover of ground vegetation

Sample Variable 12 within the entire catchment of the stream.

- *’1Z*VWWeighted*Average'ofﬁunoff'Score'for watershed:

Land Use (Choose From Drop List)

Runoff
Score

% in
Catch-

Running
Percent
{not >100)

ment

@‘04 /éf‘m ‘n nrJ ﬂbar‘-hai; ?ab{-:.u’ul-l‘ IOvoc‘ ‘;- ﬁé-

' IERNERENERERERE

Summary

Noles:

Variable Value VSl

Veeanory
Vemeen
VsussTraTE
VBERO
Viwo
Vipen
Vsnac
Vssp

VsricH

VperaiTus

VHERB

VwLuse
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)
L

STREAMNAME Freonch /<Qutn

LOCATION M e

STATION #.50 0, E& URIVERMILE

STREAM CLASS Aty nrwitthat

LATS9 511814 108G 20 3¢ 15. 033

RIVER BASIN ) 1-H O

STORET #

AGENCY

mvesnoators > \fork J A n lmot e

FORM COMPLETED BY DATE 20N ZDM@ ﬁASON FOR SU'RVEY
Dork f M Gilmore %{ slential rhr,a:hM Sth
7
Habitat Condilion Category
Parameler Optlmal Suboptimat Marginal Paor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable | Less than 10% stable
1. Eplfaunal substrate favorable for habitat; well-suited for habitat; habifat habitat; lack of habitat is
Subsirate/ epifaunal colonization and | full colonization potential; availability less than obvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for desirable; subsirate unstable or lacking.
‘submerged logs, undercut | maintenarice of frequently disturbedor—-|— - — —
banks, cobble or other populations; presence of | removed.
stable habitat and at slage | additional subsrate in the
to allow full colonization | form of newfall, but not
potential (e, logs/snags | yet prepared for
that are pot new falland | colonization (inay rate at
not transient). hlgh end o[‘scale) .
§ | score 3 A B 190
ey
E’ Mixture of substrate Mixture of soft sand, mud, | Alt rmud or clay or sand | Hard-pan clay or bedrock;
= | 2. Pool Substrate | materials, with gravet and | or clay; mud may be bottom; little or ne roof no root tat or vegetation.
B | Characterization firm sand prevalent; root | dominanl; some reot mats | mat; no submerged
a i mats and submerged and submerged vepetation | vegetation.
;g le_g_etation common. present,
& | score 20,19 . 18 17..16 |115.:14..43 .02 11§ 16 9. 8. 364 5.4 .3 2 1 (o
g Even mix of large- Majority of pools large- Shallow pools much more | Majority of pools small-
2 | 3.Pool Variability | shallow, large-decp, deep; very fewshallow. | prevalent than deep pools. | shallow or pools absent.
& small-shallow, small-deep ;
E pools present
2 |score O |20. 1918 . 1015014003 127411 Lo:
o
E ‘ Littte or no enlargement | Some new increase in bar | Moderate deposition of | Heavy deposits of fine
4, Sediment of islands or point bars formation, mosty from new gravel, sand or fine | material, increased bar
Deposition and less than <20% of the | gravel, sand or fine sediment on old and new | development; mors than
bottom affected by sediment; 20-50% ofthe | bars; 50-80% of the 80% of the bottom
sediment deposition. bottom affected; slight . | bottom affected; sediment | changing frequently; pools
deposition in pools. deposits at obstructions, | almost absent due to
‘| constrictions, and bends; | substantial sediment
moderate deposition of deposition.
pools prevalen :
SCORE 15014 1301241 5403 2040
Water reaches bassof | Water fills >75% ofthe {Waterfills 25-75% of the | Very little water in
5, Channel Flow both lower banks, and available channel; er available channel, and/or | channel and mostly
Status minimal amount of <35% of channel substrate | riffle substrates are mostly | present as standing pools.
channel substrate is is exposed. exposed.
exposed. o~ J N
SCORE 20 1o M8 )17 16 15 14 13 12 1|09 g | 5.4 372.1%0

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSE

AEP MHdne Ll L,y A’]Ql [ _-p(‘ﬂdfggjw

NT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Habitat Condition Category
Parameter .
- Optimal Suboptimal Marglual Foor :
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteratlon dredging absent or present, usually in areas of exlensive; embankments [ or cement; over 80% of
minimal; stream with bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past present on both banks; and | channelized and disrupled.
channelization, i.e., 40 to 80% of stream reach | Instream habilat greatly
dredging, (greater than channelized and disrupted. | altered or remaved
past 20 y1) may be entirely.
present, but recent
: channelization is not
present. = —
SCORE ‘;D 3019 1g 0 e s ja 137 17 1078 ) 8 76 s 4300 100
The bends inthe streem | The bends in the siream | The bénds in the stream | Channel straight;
7. Channel increase the stream length | increase the stream length | increase the stream length ] waterway has been
Sinuosity 3 to 4 times longer than if | 1 to 2 times longer thanif | 1 to 2 times longer than if | channelized for a long
it was in a straight line. it was in a straight line. it was in a straight line, distance,
(Wote - channel braiding is
considered normal in———
coastal plains and other
low-lying arcas. This
parameter is not easily
rated in these areas.)
score A |20 19 15 .tz 16| 20,9, s 4.3 6)1lo

i
Y
]
[=9
E
a
g Banks stable; evidence of Moderalely stable; Moderately unstable; 30- Unstable; many eroded
5 | 8. Bank Stabllity erosion or bank failure infrequent, small areas of | 60% of bank in reach has arcas, "raw” areas
8B [ (score each bank absent or minimal; litle | erosion mostly healed areas of erosion; high frequent along straight
S [ ¢ : req
E potential for fufure over. 5-30% of bank in | erosion potential during | sections and bends;
oy problems. <5% ofbank | reach has areas of exosion, floods. obvious bank slovghing;
§ affected, : 60-100% of bank has
- erosional scars,
g L ) - It
§ | scorm Lan [L
& | SCORE_3j (RB} o5 N
4 .
£ More than 90% of the 10-90% of the streambank | 50-70% of the streambank Less than 50% of the
B | 9. Vegetative streambank surfaces and | surfaces covered by native | surfaces covered by streambank surfaces
E Protectlon (score imimediate riparian zone vegetalion, butone class | vegetation; disruption covered by vegetation;
B4 | each bank) covered by native of plants is not well- obvious; patches of bare disruption of streambank -
vegetation, including represented; disruption soil or closely cropped vegetation is very high;
Note: defermine left | trees, understory shiubs, | evident but not affecting | vegetation cominon; less vepetalion has been -
or right side by or nonwoody fult plant growth potential | than one-half of the removed (o .
facing downstream. - [ macrophytes; vegetative | to any great extent, more | potential plant stubble 3 centimeters er less in
disruption through prazing | than one-half of the height remaining, average stubble height.
or mowing minimal-ornot | potential plant stubble
evident; almost all plants height remaining.
allowed to prow naturall .
SCORE £_(LB) o) i
SCORBA (RB) ifi2)
Width of riparian zonae Width of riparian zone 12- | Width of riparian zone'_ 6- ) Width of riparian zona <6
10. Riparian >18 meters; human 18 meters; human 12 meters; human meters: little or no
Yegetative Zone activities (i.e., parking aclivities have impacted | activities have impacted | riparian vegetation due to
Width (score each | Iofs, roadbeds, clear-cuts, | zone only minimalty. Zone 2 great deal. human activities.
-| bank riparian Zone) lawns, or crops) have not
: impacied zone. —
score O qm) [ietiBank 10 5 6 4 21 (o

Total Score "% %

;Dba/"

. R S T
SCORE{) (RB) |RightBank 10 9 8 7 6 5 4 3 2 1 (o)

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheelts - Form 3
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PHYSICAL CHARACTERIZATION/WATER QU TY FIELD DATA SHEET

(FRONT)
STREAMNAME TV 1D 1~ fenon Rt | LocATION Marobecll (0. Lo, \JAp Ag Lo 12
STATION #804 f¢ -4 RIVERMILE STREAMCLASS Aty rriilieat: lj
TAT31 B 1441 LonG P039'15,033 " [ riverBasiN. . Ol
STORBT# AGENCY
INVESTIGATORS D awh York + Mary Gilmwe
FORM COMPLETED BY DATE [/ 35/ 1o~ REASON FOR SURVEY
VOKKT@/LMORK TIME gy MY (o g ] Mmppation HrEA

WEATHER II Now . Past24  Has there heen a heavy rain in the Iast 7 days?
CONDITIONS ] hours Yes 3@0

g S::ﬂg;?fﬁ) B Afr Tempemturem_u Cc 5 6/ i

) 2_0_%% shot:}:gi(utgtg;nét:ent) 3_20_% Other
clear/sunny a

Ségmd’y

SITE LOCATION/MAP || Draw a map of the site and indlcate the areas sampled (or aftach a photograph)

o —

/

e

) “’% bpen pashers)

barnks ~&'= )2

0o’ ‘
?Q,I/ﬂ/}/ / et T —L é
s e T T
e e — 2\
5/0/9 / —entire réeach has 576 e P v
banks — subetrade vere 5:/ lk )
7
(&ﬂ(«l’! /;trefstt, ;.ﬂ:,) VUTLHH'L . (:
g\
Ao D /[,J”"’“‘”‘"
. ) 5 £ dfMM«Q (’70‘99
Y ~ /430/£>/ r~ 005 A wndel
. glOP/b’” / (
1
f(;!'IQII}\EI%&H’(!,'I‘.‘i:RIZATION ﬁﬁ%ﬁ?wﬂeﬂ Intermittent 1 Tidal ? )&E"'&%’wgg}e QO 'Warmwater
Stream Orlgin Catchment Area km?

L Glacial s }\.fm
O Non-glacial montane of erigins
0 Swamp and bog ﬂOt er

\ |

Co)
" 'Au) | /\ﬂf\ , ‘
T -

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyfon, Benthic
Macroinvertebrates, and Fish, Second Edition - Forni 1 A-5
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Aston  Segment @t pg 2
1/25/12.

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)
WATERSHED Predominant Surrounding Landuse Lacal Watershed NPS Pollution
FEATURES orest 0 Commercial U Noevidence [ Some potential sources
ield/Pasture 0 Industrial Obvious sources
0 Agricultural O Other
O Residential Local Watershed Erosion
0 None Moderate U Heavy
RIPARIA dicate the domi rd th i t
\i]s?.GE"[‘A'lgl?rN B‘T r%%s ¢ the dominant type&%n‘ll rl;I 0 e dom%l sgecles presen O Herbaceous
meter bu
( er) doniinant specics present FCSCU@
INSTREAM Estimated Reach Length 7070 m Capopy Cover
FEATURES T %nﬂy open O Partly shaded 0 Shaded
Estimated Siream Width .1 I m b W Mark
igh Water Mar] m
Sampling Reach Avea 5212 m? \
52120, 6 Proportion of Reach Represented by Stream
Area in km? (m*x1000) 41206 Mm"?rllwlogy Types
g QRilfle % DORun Y
Estimated Stream Depth (1'.65.' ' m UPool %
Surl'ac:t Ve;ocity _ mfsec Channelized U Yes UNo
at thalwe, Y )
( € a Dam Present [ Yes ONo
LARGE WOQODY LWD /5] mt
DEBRIS y
" Deaslty of LWD Q m/km?* (LWDY reach area)
AQUATIC Indicate the dominan€ type and record the dominant fgccics present .
YEGETATION 0 Rooted emergent 0 Rooted submergent Rooted floaling O Free floating
0 Floating Alpae 0 Attached Algae
demlnant species present /U//A
Portion of (he reach with aguatic vegetation %
WATER QUALITY Temperalure Lz, 3 3 ¢ Water Odors
) D ormal/None O Sewage
Specific Conductance, o o Ft?tlrloleum ECll gltl;mlcﬂl
ishy er
Dissolved Oxygen l, QH
Wafer Surface Oils
i 19k U§lick D Sheen DGlobs 0 Flecks
| one [ Cthet
| Turbiaity 3.0 Turblditngif not ved)
. Turbidi not measu
w vses HOYV DA Y53 UClear ﬁsu htly tucbid” 3 Turbid
QInstrunient Lis H QO Opaque(d Stagm D Other,
SEDIMENT/ Odors Deé:msits
SUBSTRATE O Normal (Sewage Q Petroleum O Sludge O Sawdust Ll Paper fiber 1 Sand
0 Chemical Anaerobic O None Q Relict shells 0 Other
1 Olher,
Looking at stones which are not deeply embedded,
0, . are (he undersides biack in color?
bsent L1Slight O Moderate 0 Profuse U Yes QONo
INORGANIC SUBSTRATE COMPONENTS QORGANIC SUBSTRATE COMPONENTS
(should add up Lo 100%%) (does nok necessarily add up to 100%)
Substrate Diameter % Composilion in Substrate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detrilus sticks, wood, coarse plant
— materials (CPOM)
Boulder |> 256 mm {10")
Cobble 64-256 mm (2.5"-10") Muck-Mud | black, very fine organic
2 (FPOM)
Gravel 2-64 mm (0.1"-2.5") 1S
Sand 0.06-2mm (gritty) — Marl grey, shell fragments
silt 0.004-0.06 mm DO
Clay < 0.004 mm (slick) -
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Dala Sheels - Forin 1
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME , FRenody [O s’ | LOCATION .
STATION # 524 FR4-RIVERMILE, STREAM CLASS PJpAp /e |
LAT3 1’614 NY" LonGR0°3H 15.0%3" | RIVER BASIN (ot O

STORET # AGENCY
wvesTiGATors A Gelnigre 1 D\ forK LOT NUMBER
7

FORM SOMPLETED BY /| pate € Lelr40) 2 SON FOR , ,
Do /M -Corlmores TME /] w e Jﬁmﬁﬁ%ﬁqﬂfmﬂi}f;
i . = .

J

aris

Fol b

.I “3’{'

Seal

HABI'I‘AkTYPES Indicate the percentage of each habitat type present . ': 4
,ﬂ.ﬁobhle %  LSnags- O % 0 Vegetated Banks, O % Sanc‘ao % 775! /‘}‘90
0 Submerged Macrophytes_f) % ther { 20t/ ) % ‘ -
SAMPLE Gearused UD-frame _#{Kick-net 0O Other | me-
COLLECTION IR I S
How were the samples collected? }{mding 0 from bank [ from boat aty) PI{’&
Indicate the number of jabs/klcks taken in each habitat type. :
Jicobble Q) Snags A Vegetated Banks O 8and
0 Submerged Macrophytes 0 Other ( )
GENERAL " Ao s o harmonde)
COMMENTS / f v AL S '
. > DR 2
THhis shwarn /S whr open ,m.tkcu)f/ 57"/&*;7”' very 555*/ S l
>

futsrrate/ o i baphs corh bl 2RahlTins €l
L y

QUALITATIVE LISTING OF AQUATIC BIOTA -
Indicate cstimated abundance: 0= Absent/Not Observed, 1=Rare, 2= Common, 3= Abundanf, 4=

Dominant

Periphyton @/1 2 3 4 Slimes @)1 2 3
Filamentous Algae %1 2 3 4 Macroinvertebrates (:Dl 2.3 Y
Macrophytes 0/1 2 3 4 Fish 1 2 3 4

) - -

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance: 0 = Absent/Not Observed, 1=TRare (1-3 organisms), 2 = Common 39
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

Porifera 0 1 2 3 4| Anisoptera 0 2 3 4| Chironomidac 012 3 @
Hydrozoa 0 1 2 3 4| Zygoptera 01 2 3 4|Ephemeroptera 0 1 () 3 4
Platyhelminthes ¢ 1 2 3 4 | Hemiptera 0 1 2 3 4| Trichoptera 01 23 g
Turbellaria 0 1 2 3 4| Coleaptera——-~0 2 3 4] Other 0123
Hirudinea 0 1 2 3 4| Lepidoptera 0 F 2 3 4|onie - oy o, @
Oligochaeta 0 1@ 3 4 | Sialidac 0123 4 "QCVF’““" @
Isopoda 0 1 7 3 4| Corydalidac 012 3 4
Amphipoda 0 1 2 3 4| Tipulidae 01 ()3 4
Decapoda 0 1 2 3 4] Empididac 01 2 3 4
Gastropoda 0 1 2 3 4| Simuliidee 01 2 3 @
Bivalvia 0 1 2 3 4| Tabinidae 0123 4

Culcidae 0123 4

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 : A-25
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PRELIMINARY ASSESSMENT SCORE SHEET

(PASS)

page / of /

STREAMNAME ~/y g At /D put/

LOCATION /b 9 OV
STREAM CLASS £ 4011 0 10

STATION # Sy fF -4 RIVERMILE
LATS]B! U 81" M LoNG80*38"5.083"\) | RIVER BASIN )
STORET # AGENCY ,
COLLECTEDBY W/ DATER Ie. b/ 2] votr# NUMBER OF SWEEPS mgai / 5i
HABITATS: HOOBBLE /0 7, QSHORBZONE 0 SNAGS 0 YEGRTATION
Enfer Family and/or Genus and Species name on blank line.
Or‘éanisms No. | 1S | TI |TCR Organisms No. | IS | TI |TCR
Qlipochacta 8 /4- I)}/ Megaloptera
H [
Hirudinea Coleoptera
Isopoda
Amphipoda Diptera \Zoulidas, 13 |07
¥ B [ 7
S mulecdae, Fot| |0y | 2
Decapoda b ronomidati St = Dl;l Z
Ephemeroptera | g ipon g | (p | 7~ ey ) 7
¢ Gastropoda
Pelecypoda
Plecopters | Py i o Z o7

I

Other é’es 60 :'ﬁe Z g D!

Trichoptera

Taxonromic certainty rating {TCR) 1-5:1=most certain, 5=least

certain. If rating Is 3-5, give reason (e.g., missing gills). LS=life
stage: I = immature; P = pupa; A = adult TI=Taxonemisls initials

Hemiptera

Site Yalue Target Threshold If 2 or more metrics are > target threshold, site is
Total No, Taxa ’7 HEALTHY
EPT Taxa ﬂ? If less than 2 metrics are within larget range, site is
Tolerance Index SUSPECTED IMPAIRED
LO- D ov
77 - 43

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinveriebrates, and Fish, Second Edition - Form 4 A-31




Ver. 1-25-11

FCI Calculator for the High-Gradient Headwater Streams in eastern Kentucky and
western West Virginia HGM Guidebook

To ensure accurate calculations, the UPPERMOST STRATUM of the plant community is determined based on the
calculated value for Vecanory (220% cover Is required for treefsapling strata). Go to the SAR Data Entry tab and enter site
characteristics and data In the yellow cells. For infermation on determining how to split a project into SARs, see Chapter
5 of the Operatlonal Draft Regional Guidebook for the Functional Assessment of High-gradient Ephemeral and
Intermittont Headwater Streams in Western West Virginia and Eastern Kentucky (Environmental Laboratory

U.S. Army Corps of Engineers 2010).

Proiect Name: AEP Mitchell Landfill Mitigation
Location: Aston Property, Marshall CO, WV |, Segment 4

Sampling Date: 01-26-2012 Mitigation Site  Before Project

Subclass for this SAR:

Intermittent Stream
Uppermost straturm present at this SAR: SAR number: Seg FR-4
Shrub/Herb Strata
Functional Results Summary: Enter Rosults in Section G of the Mitigation Sufficlency Calculator
. Functional
Function :
Capacity Index
Hydrology 0.25
Biogeochemical Cycling 0.24
Habitat 0.14
Variable Measure and Subindex Summary:
verage .
Variable Name Averag Subindex
Measure
Veeanory Percent canpoy over channel. Not Used, <20% Not Used
Vempeo Average embeddedness of channel. 1.67 0.34
VeupstrATE Median slream channel substrate particle size. 0.30 0.15
Vasro Tolal percent of eroded stream channel bank. 100.00 0.54
Viwp Number of down woody stems per 100 feet of stream. 0.00 0.00
Vipen Average dbh of frees. Not Used Not Used
Vsnag Number of snags per 100 feel of stream. 0.00 0.10
Vssp |Number of saplings and shrubs per 100 feet of sfream. 0.00 0.00
VsricH |Riparian vegetation species richness. 0.00 0.00
Voetamus Average percent cover of leaves, sticks, slc. 18.88 0.23
Vyera Average percent cover of herbaceous vegetalion. 59.38 0.79
ViwLuse Weighted Average of Runoff Score for Catchment. 0.41 0.43
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Version 1-25-11

ngh-Gradlent Headwater Streams in eastern Kentucky and western West Virginia
Field Data Sheet and Calculator
\ Latitude/UTM Northing 5‘7 51 H,
Longifude/UTM Easting: £¥)°.3 ¢
... Sampling Date:

- Rk - \ = -
Stream Type: E_phe'me;?glﬁn?@drde one) g

Top Sirata: (determined from percent calculated in Vecanory)

Team: ..

/_?F-.. =
Site and Timing: I Project}éiﬁgation Site’ (circle one) | v l fter Project (Circle One) v

Sample Variables 1-4 in stream channel

1 Vceanoey Average percent cover over channel by tree and sapllng canopy. Measure at no fewer than 10 roughly
equidistant points along the stream. Measure only if tree/sapling cover is at least 20%. (If less than
20%, enter at least one value between 0 and 19 fo trigger Top Strata choice)) No TREE

Cov/gF-

List-the percent cover measurements-at each-point below:

Average embeddedness of the stream channel. Measure at no fewer than 30 roughly equidistant
points along the stream. Select a particle from the bed. Before moving it, determine the percentage of
the surface and area surrcunding the particle that is covered by fine sediment, and enter the rating
according to the following table. If the bed is an artificial surface, or composed of fine sediments, use a
rating score of 1. If the bed is composed of bedrock, use a rating score of 5.

Embeddedness rating for gravel, cobble and boulder particles (rescaled from Platts, Megahan, and
Minshalt 1983 )

Rating |Rating Description
5 <5 percent of surface covered, surrounded, or buried by fine sediment {or bedrock)

4 5 to 25 percent of surface covered, surrounded, or buried by fine sediment

3 26 to 50 percent of surface covered, surrounded, or buried by fine sediment

2 51 to 75 percent of surface covered, surrounded, or buried by fine sediment

1 >75 percent of surface covered, surrounded, or buried by fine sediment {or artificial surface)
List t_he ratlngs at each point below:

3 Vsuésme Median stream channel substrate panicle size. Measure at no fewer than 30 roughly equidistant points
along the stream; use the same points and particles as used in Viyaep.

Enter particle size in inches to the nearest 0.1 inch at g eha;‘nt below (bedrock shoufd be counted as 99 in,
asphalt or concrete as 0 0 in, sand or finer partlcles aé_p 8

0 a5/3/l+

4 Vo Total percent of eroded stream channe! bank Enter the total number of feet of eroded bank on each
side and the total percentage will be calculated If both banks are eroded, total erosion for the stream
may he up to 200%.

LeftBank: =~ 5O . . RightBank: - B0 .




>) “q FR-4
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Sample Variables 5-8 within the entire riparian/buffer zone adjacent to the stream channel (25 feet from each bank).
5 Vi Number of down woody stems (af least 4 inches in diameter and 36 inches in length) per 100 feet of
stream reach. Enter the number from the entire 50-wide buffer and within the channel, and the amount
per 100 feet of stream will be calculated. _ o
Number of downed woody stems: O e
6 Vipen Average dbh of trees (measure only if Vecangpy treefsapling cover is at least 20%) Trees are atleast 4
inches (10 cm) in diameter. Enter tree DBHs in inches. y
List the dbh measurements of individual trees (at least 4 in) within the buffer on each side of
the stream below.
Left Side Right Side
7 Vswag Number of shegs (at least 4" dbh and 36" tall) per 700 feet of stream. Enter number of snags on each
side of the stream, and the amount per 100 feet will be calculated.
Left Side: O ' nght Side: . O :
8 Vs Number of saplings and shrubs (woody stems up to 4 inches dbh) per 100 feet of stream (measure only
if tree cover is <20%). Enter number of saplings and shrubs on each side of the stream, and the
amount per 100 ft of stream will be calcu[ated
LeftSide:: O . . - Right Side: @ .
9  Vsrcn Riparian vegetation species rlchness per 100 feet of stream reach. Check all spemes present from
Group 1 in the tallest stratum. Check all exotic and invasive species present in all strata. Species
richness per 100 feet and the subindex will be calculated from these data.
Group1=1.0 Group 2 (-1.0}
[0  Acerrubrum ] Magnolia tripefaia | Aflanthus altissima ] Lonicera japonica
[] Acersaccharum [}  Nyssa sylvatica ] Albizia julibrissin ] Lonicera talarica
(] Aesculus flava [0  oxydendrum arboreum | Alliaria petiolala K| Lotus comiculatus
[l Asimina triloba [1  Prunus serofina [ Altemnanthera 1 Lythrum salicaria
]  Betuta alleghaniensis (1  Quercus alba philoxeroides [C]  Microstegium vimineum
[1 Beitulalenta ] Quercus coccinea ] Asfer tataricus [l Paufownia tomenfosa
[1 Caryaalba U]  Quercus imbricaria ] Cerastium fontanum ] Polygonum cuspidatum
[l Caryaglabra [0  Quercus prinus O Coronilia varia |:| Pueraria montana
[] Garyaovalis ] Quercus rubra ] Elaeagnus umbeliata U Rosa multiflora
[l Caryaovata [l  Quercus velutina O Lespedeza bicolor O Sorghum halepense
[l Comus forida ] Sassafras albidum | Lespedeza cuneata ] Verbena brasiliensis
{1 Fagus grandifolia ] Tilia americana ] Ligusirum obtusifolium
[l Fraxinus americana O Tsuga canadensis O Ligustrum sinense
[l Lirodendron tulipifera [0  Uimus americana
[ Magnolia acuminata
0 Species in Group 1 0 Species in Group 2




AET Mt kel Land €L Pryyeel | g FR-4, page 4

Sample Variables 10-11 within at least 8 subplots (40" x 40", or 1m x 1m) in the riparian/buffer zone within 25 feet from each
bank. The four subplots should be placed roughly equidistantly along each side of the stream.

10 Voemmmus Average percent cover of leaves, slicks, or other orgaﬁic material. Woody debris <4" diameter and
<36" long are include. Enter the percent cover of the detrital layer at each subplot.

Left Side Right Side

1o 1o

11 Vigrs Average percentage cover of herbaceous vegetation {(measure only if tree cover is <20%). Do nof
include woody stems al teast 4" dbh and 36" tall. Because there may be several layers of ground cover
vegetation percentages up through 200% are accepted. Enter the percent cover of ground vegetation
at each subplot.

! Lefi Side

Right Side

Sample Variable 12 within the entire catchment of the stream.

127 Ve | Welghted Average of Runoff Score for watershed: —

% in Running
Runoff Cafch- Percent
{not >100)

Land Use (Choose From Drop List)

pruﬂ ,Dghdu re, // P:né_a._(z_z;ﬁafb Rm’mf ] [,t)mJ fond

Score

RS ERRNENENRENR

Summary Notes:

Variable Value Vsl

Vecanopy
Vemeen
VsupsTrATE
Veero
Viwp
VroeH

VS NAG

VSSD

VsricH
VDETR]TUS

VHERB

ViLuse
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAMNAME Ty n6h Kign a5

LOCATION MM ~cshall €O, WV

)] Emg ,;%F

STATION #¢q Fi2-5 RIVERMILE STREAM CLASS +% A il
- LAT EoNG KO 3829, 2| RIVER BASIN SHH O
STORET # AGENCY

FORM COMPLETED BY

mvrsticators D \fprk. [ M. Gilmoie, -
’ N0
% AM

.DATE
TIME

b \prk '/M bl more_

REASON FOR SURVEY

Bkn\:h‘al Mo Hgg‘.\: o Site.

Habitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable - | Less than 10% stable
1, Epifaunal substrate favorable for habitat; well-suited For habiltat; habilat habitat; lack of habitat is
Substrale/ epifaunal colenization and | Full colonization potential; availabllity less than obvious; substrate
Available Cover ~ | fish cover; mix of snags, | adequate habitat for desirable; substrate unsiable or lacking.
- ‘submerged logs; undercut - | maintenance of ——————| frequently disturbed or—
banks, cobble or other populations; presence of | removed.
stable habitat and at stage | additional substrate in the
to allow full colonization | form of newfall, but not
potential (i.e., logs/snags | yet prepared for
that are not new faliand | colonization (nay rate at
not fransient). high end of scale).

SCORE S/

Mixture of substrate

2. Pool Subsfrate | materials, with gravel and
Characierlzation firm sand prevalent; root
mats and submerged

vegetation common. .

B | s 14 1300 1 [ 16 9.

Mixture of soft sand, mud,
or ¢lay; mud may be
dominant; some root mals
and submerged vegetation
present.

All mud or clay or sand
bottom; litite or no root
mat; no submerged
vegetation.

Hard-pan clay or bedrock;
no root mat or vegelation.

2019 .18 17{, 16

Ci5 01413120,

Majerity of pools large-
deecp; very few shallow.

10 - 9.8 1,06

Shallow pools much more
prevalent than deep pools.

Majority of pools small-
shallow or pools absent.

. Evenmix of large-

3. Pool Variability | shallow, large-deep,
small-shallow, small-deep
pools present.

SCORE {{ 2071918 . 17;

Little or no enlargement

" Parameters to be evaluated in sampling reach

4, Sediment of islands or point bars

Deposition and less than <20% of the
bottomn affected by
sediment deposition.

| EEEUERENT R

Seme new increase in bar
formation, mostly from
gravel, sand or fine
sediment; 20-50% of the
bottom alfected; slight
deposition in pools.

~

10' Iy

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affecled; sediment
deposits at obsfructions,

| constrictions, and bends;

moderate deposition of

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently; pools
almeost absent dus to
substantial sediment
deposition.

201918417 16

Water reaches base of

1814 138 iafht)
Water fills >75% of Lhe

Very little waler in

5, Channel Flow both lower banks, and avaitable channel; or available channel, andfor | channcl and mostly

Sialus minimal amount of <25% of channe! substrate | riffle substrates are mostly | present as standing pools.
channel substrate is is exposed. exposed. i
exposed. P

SCORE 2019 18 {17/ 16:] 15 14 13 12 11 o "9 s 473 3010

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyion, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK) -

‘Habitat

7. Channel
Sinuosity

past 20 yr) may be
present, but recent
channelization is not

Condition Category
Parameter
Optimal Suboptimal Mayginal JPoor
6, Channel Channelization or Soma channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of | extensive; embankments | or cement; over 80% of
minimal; siggam with bridge abutments; or shoring sfructures the stream reach
normal pattern. evidence of past present on both banks; and | channelized and disrupied,
channelization, i.e., 40 to 80% of stream reach | Instream habitat greatly
dredging, (greater than channelized and disnupted. | altered or removed

entirely.

SCORE 8’

8. Bank Stabilify
(score each bank)

SCORE.) (LB)
score O (ry)

9, Vegelative

Parameters to be evaluated broader than sampling reach ‘

each bank)

Note: determine left
or right side by
facing downstrean.

SCORE _,G_ (LB)
score / _(RE)

10. Riparian
Vegetatlve Zone
Width (score each
bank riparian zone)

scon%@n)
SCORE ) (RB)

The bends in the siream
increase the siream length
3 to 4 times longer than if
it was in a siraight line.
{Note - channe! braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.}

increase the stream length
1 to 2 times longer than if
it was in a straight line.

The bends in the stream
increase the siream length
1 to 2 times longer than if
it was in a straight line.

5. 43853 10

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

Banks stable; evidence of
erosion or bank faiture
absent or minimal; litile
potential for future
problems, <5% of bank
affected.

20,.19..18 .17 16.| .15,

Moderately stable;
infrequent, small areas of
eroston mostly heated
over. 5-30% of bank in
reach has areas of erosion.

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

Unstable; many erpded
areas; "raw” areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars.

Protection (scoro

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophyics; vepetative _
disruption through grazing
or mowing minimat or not
evident; almost all planis
allowed to grow naturally.

70-90% of the streambank | 50-70% of the streambank
surfaces covered by native | surfaces covered by

vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent, more
than one-half of the
potential plant stubble
height remaining.

vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank -
vegetation is very high;
vegetation has been
removed to

3 centimeters or lass in
average stubble height.

et

1(3):

Total Score ﬁ@ \-._.

S

/97.4 ’:jlnd /

Width of riparian zone ‘Width of riparian zone 12- | Width of riparian zone 6- | Width of riparian zone <6
>18 meters; human 18 meters; human 12 meters; human - meters; little or no
aclivitics {i.e., parking activities have impacted | activities have impacted | riparian vegetation due to
lots, roadbeds, clear-cuts, | zone only minimally. zone a great deal. human activitics.

lawns, or crops) have not

impacted zone. L, —~

LeRBank 10 9 |78 077 { 50 4 3 1o
RightBank 10 9 8 7 6 : 4 3 1 Q

A-10 Appendix A-1: Habitat Assessment and Phy&icachemical Characierization Field Data Sheets - Form 3
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(FRONT)

i s lisie s {ershrutture s 1/ /\/1\
22> LALILE A

Lo f[&, ﬂ'ﬂ_—j m/’ /wperﬂb&d

oo 1T o

@_/’Jao/

—_—__, ff,tw

— //an?

) &-4,,

STREAM Sfream Subsystem ream Ty pe et rd
CHARACTERIZATION Werenmal O Intermitient Q' Tidal Coldwater 0 Warmwater

Stream Origin . Catchment Area kim?

Q Glacal [g.ifnng-fed ,

0 Non-glacial montane ixture of origins

QO Swamp and bog IROther

STREAMNAME Frerichn Ky rocatoN [l PP, Maighedl co, Wy
STATION # vERMILE_______ | steuaMcrass Poronntal
LAT39'50'56305 LoNG DO’30 29, /12| river BASIN - OVir 0
STORET # AGENCY
INVESTIGATORS Dovmn Yo ./ Mavy Gl &
FORM COMPLETED BY DATE ] {39 /1 REASON FOR SURVEY
TIME (. AM v o - ‘
DY/M & o O oAl Mitigechud St
WEATHER Now Past24  Has there been a heavy rain in the Jast 7 days?
CONDITIONS hours 14 Yes %{h
m) o i u ] N
a Srams(?”c&l;ygﬁ) Qa Air Temperaturé.5 °C _2 30 ~
[0b a showers (intermittent) =] /a Oth
T wn Y%cloud cover A5C% e
u ] clear/sunny u]
SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIEI) DATA SHEET
(BACK)
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES >§Forest O Commercial QO Noevidence 1 Some potential sources
A Field/Pasture O Industrial byious sources
O Agriculfural 0 Other
L) Residential Local Wa ed Erosion
O None wodemte U Heavy
i d th i
{I;EI:(‘}AEI'{'I'IQ%%N W%Ir%aetse the dominant typed%ﬁ rll—ﬁ:?sor e dom| : mn sgemes present 0O Hetbaceous
(18 mefer buffer) dominant species present Fﬂqu qudﬂ ‘R’ l{a / Fefewer
INST REAM: Estimated Reach Length 30#8 m n:rPy Cover
FEATURES ! "G L ) lyopen 12 Parily shaded O Shaded
Estimated Stream Width /. 2® m ,l lc’a R
High Water Mark /s n LS
Sampling Reach Area ” 1.Sb m?
N 556 % Proportion of Reach Represented by Siream
Area fn kn? (mixn00m) 111556 Dk Morphology Types .
o &Rille_lzo % S&run_JO %
Estimated Stream Depth . 524 m ¢ KPool %
Surface Velocity ig ﬁ'{. mfsec Chaonelized [ Yes ®No
at thalwe Ay
¢ 2 Mo Dam Present O Yes Mo
]I),%Rﬁ.EIESWOODY LWD Q! m?
Densliy of LWD (2 m?km? (LWDY reach area)
AQUATIC Indicate the dominant type and record fhe dominang gec[cs present .
YEGETATION QO Rooted emergent 0 Rooted submergent Rooted floating O Free floating
" O Floating Algae )l{,i\ttached Algae
dominant species present
Portion of the reach with aquatic vegetation 2 %
WATER QUALITY Tempcmtures- L’q °c Water Odors
2 Eﬁormah’None QO Sewage
Speceific Conductance \6 9 F{_:t}r]oleum g S}tlﬁmlcal
ishy er
Dissolved Oxygen \ I 66 .
6 Water Surface Oils . ‘
oll T lick AShcen D1Globs  © Flecks
’ one  Q Other,
Turhidi ‘ i ) .
v FBA DS aué}:idity gglqt Prlnleaalurbe_g) > Crurbid heawy conthchan
d ear ight] DI urbi H
|| W mstrument usea {fOr1 B4 VS Q Opaque Ql Stain 13 Othier UpSkeam echvt
Eerisin 4
SEDIMENT/ Qdors Deposits
SUBSTRATE ormal 0 Sewage L Petroleum 0 S{udge 0O Sawdust O Paper fiber [ Sand
Q Chemical O Anaerobic [ Nene O Relict shells ther
0 Other
Looking at stones which are not deeply embedded,
Qjls . the undersides black in color?
| Absent O Slight UlModerate 0 Profuse 3491 es QA No

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameler % Composition in Substrate Characteristic % Comﬁusiliun in
Type Sampling Reach Type Sampling Area
Bedrock - Delritus sticks, weod, coarse plant
malerials {(CPOM) 5 o
Boulder | > 256 mm (107) 5 :
Cobble 64-256 mm {2.5°-10%) 35 Muck-Mud ?fz‘}%ﬁfl}’ fine organic O
Gravel 2-64 mm {0.1"2.5") "]‘S
Sand 0.06-2mm (gritiy) s Marl grey, shell fragments
Silt 0.004-0,06 mm c D
Clay < 0,004 mm (slick)
A-6  Appendix A-1: Habital Assessment and Physicochemical Characterization Iield Data Sheels - Form 1
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME fpp el frar |1rocaTiON v IV
STATION #%4. FR 55 RIVERMILE STREAMCLASS /5 22l 4

LATE] 50 56.705" 1oNGE028 292" | RIVER BASIN (2 47 >

STORET # AGENCY
INVESTIGATORS b Voo b / M, 6ol LOT NUMBER
MPLETED BY DATE 0/ EASON FOR SURVEY,
TIME v P,
70 yk A/{ Gv/mm M ,,ag ﬁol.ewﬁa,ﬁ ‘qu’-ruv«/sﬁf»
HABITAT TYPES Indjcate the percentage of each habltat type present . 2
obble ¥@ % D Snags % 0 Vegelated Banks (O % OSand,> %
¥ Submerged Macrophytes % 0 Other ( ) %
~ |sampix || Gearusea QD-frame Hickonet Q Other
COLLECTION -
How were the samples collected? ﬁ(\mding £l from bank O from poat
Indicate thenumber of jabs/kicks taken in cach habitat type.
E.Cobble 42 OSnags b Vegelaled Banks {:2 0 Sand
2 Submerged Macrophyles 0 Other ( }
GENERAL L rond Aets ananclets
(<2 M
COMMENTS FL A% #|m ‘“mmPkefl
& Arsb

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0= Absent/Not Observed, 1=Rare, 2=Common, 3=Abundant, 4=

Dominant

Periphyton Slimes - @ 1 2 3 4
Filamentous Algae Macroinvertebrates i 2.3(4
Macrophytes Fish (0,1 23 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance; "0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2 =Common (3-9
organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms}

Porifera 0 1 2 3 4] Anisoptera 0 1 2 3 4| Chironomidae 01 2 3 % /
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4| Ephemeroptera 01 2 3 I
Platyhelminthes 0 1 2 3 4| Hemiplera 0 1 2 3 4| Trichoptera 60123 é;
Turbellaria 0 1 2 3 4| Coleoptera 0 @ 2 3 4| Other 01 2 3+
Hirudinea 0 1 2 3 4} Lepidoptera 012 3 4y
Oligochasta 0@ 2 3 4| Sialidee 0 123 4 Pﬂneopbw @@
Tsopoda 0 2 3 4| Corydatidae 012 3 g )
Amphipoda 0 1 2 3 4] Tipulidae 01 2 3 4 e : @

‘\--3 ) g Decapoeda 0 1 2 3 4| Empididae 01 2 3 4] Vo {?Irﬂ' [P0

D s Gastropoda 0 1 2 3 4] Simuliidac 01 2 3¢4b

o » Bivalvia 0 1 2 3 4| Tabinidee 7 0 1 2 3

TN Culcidae o012 3 4

e
3

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic .
Macroinveriebrates, and Fish, Second Edition - Form 1 C A25




PRELIMINARY ASSESSMENT SCORE SHEET

(PASS) |
‘ page { of
ST Fogy oty L) Loomon /177 77, | )
STATION #.9e g Fie- 55 RIVERMILE STREAM CLASS 2, x4 astiarl
LATSI50'5 6.905" N LONG 90¢38'29,/i2"W | RIVERBASIN 44, )
STORET # AGENCY
COLLECTEDBY D/ DATEZ e D)2 | LoT# NUMBER OF SWEEFS Sdm plodl, | S
HABITATS: ‘A ¢OBBLE DSHOREZONE O SNAGS O VEGETATION | r
Enier Family and/or Genus and Species name on blank line.
OrEEﬁsms No. { IS | T1 |TCR Organisms No. { 1S | TI |TCR
Oligochaeta = ﬁ- M _L Megaloplera ’ 1
[
Hirudinea Coleoptera ﬂél D EDTI dae. | L]Z Dy L
Isopoda
Amphipoda Diptera [0 hivonenudacfioot] — [D ]|
Simuliidas gdl 1 pjl 4
Decapoda J}’auu(,a_p_, A4 = D&L/ i
Ephemeroplera wanirdaslso sy |2
‘ Gastropoda
Pelecypoda
Recopies | oy liolaes W5 |1
Other
mrchoplera |1 ptpepnia it S| Mél_i
Taxonomic cerfainty rating (TCR) 1-5:[=most certain, 5=least
certain. If rating is 3-5, give reason (e.g., missing gills). L8=life
stage: I = immature; P = pupa; A =adult TI="Taxonomisks initials
Hemiptera
Site Value Target Threshold IF 2 or more melrics are > larget threshold, site is
Talal No. Taxa 3/ HEALTHY
EPT Taxa > IF less than 2 metricy are within rget range, site is
Tolerance Index G%JSPECT ED IMPAQ:;h)
S0 Foov
74 4/ 9.5 /fov
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 4 A-31




Ver. 1-25-11

FCI Calculator for the High-Gradient Headwater Streams in eastern Kentucky and
western West Virginia HGM Guidebook

To ensure accurate calculations, the UPPERMOST STRATUM of the plant community is determinod based on the
calcutated value for Vecanopy {220% cover is required for treefsapling strata). Go to tho SAR Data Entry tak and enter sito
characteristics and data In the yellow cells. For information on determining how to split a project into SARs, see Chapter
5 of the Operational Draft Reglonal Guidebook for the Functional Assessment of High-gradient Ephemeral and
Intermittant Headwater Streams in Western West Virginla and Eastern Kentucky (Environmental Laboratory

U.S. Army Corps of Engineers 2010}.

Project Name: AEP Mitchell Landfill Mitigation
Location: Dale HHl Property, Marshall CO, WV, Segment 5

Sampling Date: 01-26-2012 Mitigation Site  Before Project:

Subclass for this SAR:

ream

i s
I §
it
Uppermost stratum prese}'l'tl’éﬁh s SAR:

Functional Results Summary:

Tree/Sapling Sirata

SAR number:

Seg FR-5

Enter Results in Section C of the Mitigation Sufficiency Calculator

; Functional
Function .
Capacity Index

Hydrology 0.40

Biogeochemical Cycling 0.50

Habitat 0.53

Variable Measure and Subindex Summary:
Variable Name Average Subindex
Measure

Vecanopy Percent canpoy over channel. 54.50 0.56
Vemeen Average embeddedness of channel. 2.30 0.57
VeupsTRATE Median stream channel substrate particle size. 1.25 0.63
Veero Total percent of eroded stream channel bank, 135.00 0.35
Viwp Number of down woody stems per 100 feet of stiream. 3.00 0.38
VippH Average dbh of trees. 6.77 0.63
Vsnas Number of snags per 100 feet of stream. 4.00 0.90
Vssp Number of saplings and shrubs per 100 feet of stream. Not Used Not Used
Vsrich Riparian vegetation species richness. 2.70 1.00
VoerriTus Average percent cover of leaves, sticks, etc. 26.88 0.33
VHere Average percent cover of herbaceous vegelation. Not Used Not Used
VwLuse Weighted Average of Runoff Score for Catchment. 0.41 0.43




) Version 1-25-11
High-Gradient Headwater Streams in eastern Kentucky and western West Virginia
..Fleld___Data Sheet and Calculator

Project Name L/] ) ﬁhoi ;

Location: . Sampling Date
SAR Number: ‘ Ephemerallfntennittent (circle one). v
Top Strata; {determined from percent calculated in Vicanopy) Q_uen,ﬂi )
T e e
- N - N \
Site and Timing: | Project/Mitigation Site (circle one) v @er Project (Circle One) l v I

Sample Variables 14 in stream channel
1  Veeanopy Average percent cover over channel by tree and sapling canopy. Measure at no fewer than 10 roughly
equidistant points along the stream. Measure only if treefsapling cover is at least 20%. (If less than
20%, enter af least one value between 0 and 19 to trigger Top Strata choice.)

List the percent cover measurements at each point below:

2  Vpueeo  Average embeddedness of the stream channel. Measure.at no fewer than 30 roughly equidistant
points along the stream. Select a particle from the bed. Before moving it, determine the percentage of
the surface and area surrounding the particle that is covered by fine sediment, and enier the rating
according to the following table. If the bed is an artificial surface, or composed of fine sediments, use a
rating score of 1. Ifthe bed is composed of bedrock, use a rating score of 5.

Embeddedness rating for gravel, cobble and boulder particles (rescaled from Platts, Megahan, and
Minshall 1983 )

Rating |Rating Description
5 <5 percent of surface covered, surrounded, or buried by fine sediment {or bedrock)
4 5 to 25 percent of surface covered, surrounded, or buried by fine sediment
3 26 to 50 percent of surface covered, surrounded, or buried by fine sediment
2 51 to 75 percent of surface covered, surrounded, or buried by fine sediment
1 >75 percent of surface covered, surrounded, or buried by fine sediment (or artificial surface)
List the ratings al each point below: )

3 VSUB-STRATE Median stream channel substrale particle size. Measure at no fewer than 30 roughly equidistant poinls'
along the stream; use the same points and particles as used in VEMBED

Enter particle size in inches to the nearest 0.1 inch at each point below (bedrock shg d be counted as 99 in,
asphalt or concrete as 0.0 in, sand or finer partlcles as 0 08 |n) \

REIR S a5 lebild

4  Veero ' Tolal percent of eroded slream channe1 bank Enter the total number of feet of eroded bank on each
side and the total percentage will be calculated If both banks are eroded, fotal erosion for the stream
may be up to 200%

Left Ba;!k: | L"O e

Right Bank:




Seq RS A ?
1 %?,.o plideret) Land 1| P‘ﬂ'

Sample Variables 5-9 within the entire riparian/buffer zone adjacent to the stream channel (25 feet from each bank).

5 Vi Number of down woody stems (at least 4 inches in diameter and 36 inches in length) per 100 feet of
stream reach. Enter the number from the entire 50"-wide buffer and within the channel, and the amount
per 100 feet of stream will be calculated.

Number of downed woody stems: ] ”
6  Vigen Average dbh of trees (measure only If Vecanopy treefsapling coveris at least 20%). Trees are at least 4

inches (10 cm) in diameter. Enter tree DBHSs in inches.

List the dbh measurements of individual frees (at least 4 in} within the buffer on each side of
the stream below:

Left Slde

Right Side

N'umberrof snegs (et I'east 4dbh and 36 tallj pe‘r‘ 100 feet of etream. E’nlef'n”umber‘ ef sﬁégs en

7 Vswe
side of the stream, and the amount per 100 feet will be calculated.
] i R:ght Side: -
8 Vse Number of saphngs and stirubs (woody slems up to 4 inches dbh) per 100 feet of stream (measure only]:
if tree cover is <20%). Enter number of saplings and shrubs on each side of the stream, and the
amount per 100 ft of stream will be calculaled
Left Side: ., £ o Right Side: . @
9  Vsmeh Riparian vegetation spemes nchness per 100 feet of stream reach. Check a speCtes present from
Group 1 in the tallest stratum. Check all exotic and invasive species present in all strata. Species
richness per 100 feet and the subindex will be calculated from these data.
_ Group1=1.0 Group 2 (-1.0)
" Acer rubrum 1 Magnolia tripetala 1 Ailanthus allissima ] Lonicera japonica
)Zf Acer saccharum ] Nyssa sylvatica ] Albizia julibrissin ] Lonicera tatarica
[0 Aesculus flava [l Oxydendrum arboreum ] Alliaria peliolata ] Lotus comicufatus
[[] Asimina triloba O Prunus serolina ] Alfemanthera O Lythrum salicaria
[ Betula alleghaniensis ] Quercus alba philoxeroides 1 Microstegium vimineum
[l Betulalenta ] Quercus coccinea 'l Aster tataricus il Paulownia fomentosa
(] Caryaalba O Quercus imbricaria 1 Cerastium fonfanum Il Polygonum cuspidatum
L1 Caryaglabra ] Quercus prinus 1 Coronilla varia I} Pueraria montana
[0 Caryaovalis {1 Quercus rubra ] Elaeagnus umbeliata % Rosa mufiiflora
Carya ovata 1  Quercus velutina ] Lespedeza bicolor ] Sorghum halepense
[l Cormus florida [l  Sassafras albidum O] Lespedeza cuneata ] Verbena brasiliensis
ﬁ Fagus grandifolia | Tilia americana il Ligustrum obfusifolium
[1 Fraxinus americana ] Tsuga canadensis il Ligustrum sinense
[1  Liriodendron tulipifera B Uimus americana
(] Magnolia acuminata
0 Species in Group 1 o Species in Group 2




P’ Seamant FrE<5
/nu t«)elrjanJP 1 frogeet

Sample Variables 10-11 within at least 8 subplots (40" x 40", or 1m x 1m) in the riparian/buffer zone within 25 feet from each
bank. The four subplots should be placed roughly equidistantly along each side of the stream.
10 Voereimus  Average percent cover of leaves, sticks, or other organic material. Woody debris <4" diameter and
<36" long are include. Enter the percent cover of the detrital layer at each subplot.
Left Side Right Side
‘ 125
11 Vyea Avéjrage percentége cover of herbacéoué \fégetallon (m'éaé'ﬁréﬂc.mly”if fi'eé cover is <20%). Do not !
include woody stems at least 4" dbh and 36" fall. Because there may be several layers of ground cover]:
vegetation percentages up through 200% are accepted. Enter the percent cover of ground vegetation
at each subplot.
Left Side Right S[de
e p——— m— No frees G
E a{,f w
Sample Variable 12 within the entire catchment of the stream. ;
1 12 Vyse — Weighted Average of Runoff Score for watershed:
Runoff % in Running
Land Use (Choose From Drop List) Score Calch- Percent
ment {not >100}
- - m—
v
v
w
v
v
v
v
Summary Notes:
Variable Value VSl
v 3! - }’\A‘-Aﬂ]‘ o~ Exart fou
CCANQPY 3
12! g4 &
Vemsep _
VsussTraTE low wodter /KC’“A oross W:j acvid  Shveem,
bx A puddle o ven
VRero 3 Lo P
@mdﬁéﬁ{ VI yedicles divecd f=r
Viwo aﬁ( Jﬂca ¥ E Covees |
Vroen
Vsnag _ hﬂf/r‘l {/Ybf{"ﬁ/[ die fo achde ’Plx}él“/lt/
Vsso ConsTY Jeh o oovdsy  SYcain W STYeu )
Vsrich of  SWVEL aveu
Vberritus
Viers
VwLuse
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAMNAMEV 4 Jo Hzneh £in

LOCATION Jr1t Fnp. Eenth P, ko Enston Mo

STATION # $g f78-'] RIVERMILE

STREAMCLASS ~Tidvg i puatle ad-

LAT3PS)% 11 4 LONG 30%3R° 21613

RIVERBASIN 7 H.

Parameters to be evaluated in sampling reach

. -,
SCORE ‘7

3. Pool Yariability

SCORE @

4. Sediment
Deposition

SCORE 7

5. Channel Elow
Status
SCORE l

" | pools present.

NP e ) (and O Pioee

Ll co.wV

STORET # AGENCY
INVESTIGATORS D/l | . o) moves
FORM COMPLETED BY DATE zg % 20/ ASON FOR SURVEY
TIME AM
M.talmore /D, \/be @\t ‘\-%aiﬂu\‘rcl&m Side
Habitat Conditlon Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of slable Less than 10% slable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is
Substrate/ epifaunal colonization and | full colonization potential; | availability less than - | obvious; substrate
| Avallable Cover fish cdver; mix of snags, | adequate habitat for desirable; substrate unstable or lacking.
‘submerged logs, undércut | mmaintemanceof —— frequenily disturbed or— -
banks, cobble or other populations; presence of | removed.
stable habilat and at stage | additional substrate in the
to allow full colonization | form of newfall, but not
potential {i.e., logs/snags | yet prepared for
that are potnew fall and | colonization (may rate at
| D not transient). high end of scale).
SCORE 20197 1817 16| 15- 1413 45 1 | @) el i e s REREY
Mixiure of substrate Mixture of soft sand, mud, | Alt mud or clay or sand Hard-pan clay or bedrock;
2. Pool Substrate materials, with gravel and | or clay; mud may be bottom; liktle or no root no root mat or vegetation,
Characterization firm sand prevalent; root | dominant; some root mats | mat; no submerged
mats and submerged and submerged vegefation | vegetation.
vegelation common. present. - . N

. 17:.16)

Even mix of large-
shallow, large-deep,
small-shallow, small-deep

20 19..18

15714,

Majority of pools large-
deep; very. few shallow.

10 9 8 \7).

Shallow pools much more
prevalent than deep pools.

Majority of pools small-
shallow of pools absent.

20 19418 5 17

Litile or no enlargement

15,04, 1312711 :

Some new increase in bar

va

Moderate deposition of

of istands or point bars formation, mostly from new gravel, sand or fine | material, increased bar
and less than <20% of the | gravel, sand or fine sediment on old and new | development; more than
boitom affected by sedimenl; 20-50% of the | bars; 50-80% of the 80% of the bottom
sediment deposilion. boltom affected: slight . | bottom affected; sediment | changing frequently; pools
deposition in pools. deposits at obstructions, | almost absent due to
. constrictions, and bends; | subslanlial sediment
moderate deposition of deposition.
poo[s prevalent

Heavy deposits of fine

19. 18,017

20"

15014 13 3201

109

Water reaches baseof | Water fills >75% of the | Water fills 25-75% of the | Very litile waterin -
both lower banks, and available channel; or available channel, and/or | channel and mostly
minimal amount of <25% of channel substrate | riffle substrates are mosily | present as standing pools.
channel substrate is is exposed. exposed. o
exposed. L~ .

o 19 18 17 16| 1s{1y 13 12 ufio "8 157432 170

Rapid Bicassessment Protocols For Use in Streams and Wadeable Rivers: Per:phymn Benthic
Macroinvertebrates, and Fish, Second Edition - Formn 3
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HABFI‘&T ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

X

AER Mitchell Landfill Progerty

\-E{abllat

Parameter

7. Channel
Sinuoslty

Condltlen Category

present, but recent
channelization is not

Opfimal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization . | Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of | extensive; embankments | or cement; over 80% of
minimat; stream with bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past present on both banks; and | channelized and disrupted,
N channelization, i.e., 40 to 80% of stream reach | Insiream habitat greatly
dredging, (greater than channelized and disrupted. | eltered or removed
past 20 yr) may be entirely.

20719 ' UE ) i
The bends in the stream
increase the siream length
3 to 4 times longer than if
it was in & straight line.
{Note - channe] braiding is

Parameters to be evaluated broader than sampling reach

8. Bank Sfability
(score each bank)

/

score__' @)

9, Vegetative
Protection (score
each bank)

Nete: determine left

or right side by
facing downstream.

SCOREL@B)

10. Riparian
Vepetative Zone
Width (score each
bank riparian zone)

SCORE _3@]3)
SCORE /. (RB)

considered normal in
coastal plains and other
low-Iying areas. This
parameter is not easily
rated in these areas.)

The bénds in the stream
increase the stream length
1 to 2 times longer than if
it was in a straight line.

"] it was in a straight tine,

The beads in the stream
increase the stream length
1.to 2 times longer than if

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

20..19..18..i7,.

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for firture
problems. <5% of bank
affected.

16 | {

Moderately stable;
Infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

Mederately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion poteniial during
floods.

Unstable; many eroded
areas; "raw” areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erostonal scars

o

fi

More than %0% of the
streambank surfaces and
immediate riparian zone
covered by native
vegelation, including
tress, understory shrubs,
or nonwoody
macrophytes; vegetative .
disruption through grazing
or mowing minimal or not
evident; almost all plants

70-90% of the streambank
surfaces covered by native
vegetation, but one class
ofplants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
petential plant stubble
height remaining.

50-70% of the streambank
surfaces covered by -
vegetation, dismption
obvious; patches of bare
soil or closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank -
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

allowed to grow naturall
2=y HE]

65

7N

Total Score 7/

‘Width of riparian zone Width of riparian zone 12- | Width of riparian zone 6- | Width of riparian zone <6
>18 meters; human 18 meters; human 12 meters; human ~ * [ meters: little orno
activities (i.¢.,, parking activities have impacted | activities have impacted | riparian vegetation due to
lots, roadbeds, clear-cuts, § zone only minimally. z0ne a great deal. human activiQ'es.

lawns, or crops) have not -

impacted zone.

LeRBank 10 9 | 7 8 5 4 (3)| 2.1 o
RightBank (10 9 iy ® 5 4' % 2 1 0

A-10 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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Po.uzzs (A IR ¥ q[
PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SI-[Eﬁ-
(FRONT)

STREAM NAME Tri b Jmhw\e}qﬂu“ LOCATION thef| Propetbe foemehn Bu  Glenda stony, hrsid 1y ¢O.U,JJ
STATION A4QFPE] RIVERMILE______ | STREAMCLASS Aarvre rvua Yes d— '
LATO]'SI8. 71" LoNG 80°38? 24693" | river BAsIN D
STORET # AGENCY
INVESTIGATORS  #/1).(axl i | OV b
FORM COMPLETED BY ) DATE//T/ér 2072 | REASON FOR SURVEY .

RVork i omore | BT 0 | Bl ] it godnss
WEATHER Now Past 24 s there been a heavy rain in the last 7 days?
CONDITIONS _ hours Yes  UNo

o s::hn?s(m;yé%) E: Air Temperature °c ‘#F)r
O Ve oD Ot
clearsunny —— "~ —

SITE LOCATION/MAP || Draw amap of the site and indicate the atﬁampled (or attach a photograph)

%

P\u w?wl
y Ades 8y banlc
0 k?u{il, b

s ovech
\m%“i}:hi -rN;\bm%\Lumdo
bades Lmsb@!o! &}ge
/x(S A€

e

g~

N PaS‘l—u,vu

.fgy,ue, 4 {ov

{Coldmter 0 Warmwater
kmz

STREAM
CHARACTERIZATION
Catchment Area

“Géam Subsyste
‘Perermia:ép ) Intermittent ) 0 Tidal
“Stream OFigin—

0 Glacial Eﬁ
L1 Non-glacial montane l\f&meof origins
0 Swamp and bog Q Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 1 A-5
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PHYSICAL CHARACTERIZATION/WATER Q

ITY FIELD DATA SHEET

(Het

2

Tk 9

(BACK)
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollutlon
FEATURES Forest Commergial No evidence LY Some potential sources
Field/Pasture (O Industrial Qbvious sources
gricultural O Oiher
Residential Local Wa ed Erosion
O None oderate O Heavy
SR%Pé&ERIANTA{I%N . Ir%’é.tse the dominant typ S?“;u%csord the domiﬂagggsies present O Herbaceous
meler huffer .
) At dominant species present thyt F[‘Yﬁ l"!/JC_I Sylamore, M"l' WNVV',‘! m“P"&
INSTREAM Estimated Reach Length 5018 _m f topy Cover | tod O Shaded y
] ly open artly sna 2
Estimated Stream Wigth .l mB7 107, M E-B-¥9
- High Water Mark [0 Tm 42 "
Sampling Reach Area Q?ﬂ m? ' T{)P 6—3 s ‘7 L,’
0 Troportion of Reach Represented by Stream
Area tn kni? (mx1000y 58103 080 12 Morpliology Types
" 3 U R.‘F—H{ - Riffle %o {ElRI.In O %
Estimated Siream Depth 1 ma, paol Pool Ts -
Surface Velocity mfsec 55" Channelized DO Yes JHNo
(at thalweg) Sfﬁwr" L
-2 Dam Present [ Yes E&rﬁo
§ _ ¥,
LARGE, WOODY LWD 5w [pee- 5%
DEBRIS
Density of WD 0,0 m’llm}’ (LW reach area)
AQUATIC Indicate the dominant type and record the dominant .Becles present N
YEGETATION I Rooted emergent QA Rooted submergent Rocted floating T Free floating
QO Floating Algae £ Attached Algae
dominant specles present A// / A‘
Portion of the reach with aqualic vegetation O Y%
WATER QUALITY Temperatureb- 6-] °cC ter Odors
291 ormal/None Q Sewage
Specific Conductance cm 8 g_etlrloleum a Slt]ﬁmml
ishy er
Dissolved Oxygenib-25 l"hj /L—* .
60‘ Water Surface Oils
pH__O1 LiSlick DSheen DGlobs O Flecks
‘o one O Other
Turhidify q- ) Tyebidity H ¢ 4
r il not measure
WQ Inst riba US Clear ~ 1) Slightly turbid’ O Turbid
Quasteumeat UseaH 1Y 1 0 Opaque O Stan 0 Other
SEDIMENT/ ors Deposlts
SUBSTRATE Normal O Sewage 3 Petroleum O Sludge 0 Sawdust O Paperfiber U Sand
[ Chemicaf () Anaerobic O None O Relict shells Other
0 Other,
Looking af stones which are not deeply embedded,
N are the undersides black in color?
bsent QiSlight O Moderate  UProfuse [ Yes No
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Dlameter % Cnm]position in Substrate Characteristie % Composition in
Type Sampling Reach Type Sampling Area
Bedrock N—— Detritus sticks, wood, coarse plant
materials {CPOM) P l O
Boulder ]>256 mm (10™) y»
Cabble 64-256 mm (2.5"-10%) (_3() Muck-Mud lé%’%ﬁ?w fine organic @
Gravel 2-64 mm (0.1"-2.5") LI,O
Sand 0.06-2mm (gitiy) = Y Marl giey, shell fragments
silt 0.004-0.06 mm Zy —_
Clay <0.004 mm {slick) —

/')c;fo/pu-/ w0 Vo 2 reach

r

A-6

Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheeis - Form 1
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

. | rocarionball oo ey Riuh, Glen Eastin Myshalt b, wv
STATION #0), RIVERMILE____ STREAMCLASS '+ Xy yvai Hont i _
LATST'S'B. 717" LoNG §0°3D21 673 | RIVER BASIN /) 44
STORET # = AGENCY
INVESTIGATORS /X, b1lmmoie / D t/ rl. . ~T ror numBER
FORM COMPLETED BY ") bate ©4% | REASON FOR SURVEY
DYork [M)-brlmere -~ |™° o | Phlentidl A b gakion Sl

Al

HABITAT TYPES Tudicate 1h; sercegtage of eéch Eahitat fype present "

Dl
% DO VegetatedBanks () %  MSandr20 % N;rclpm . 10 %
. %

}ﬁCobb]e % U Snags
DSubmerged Macrophytes () % O Qther (
SAMPLE Gearused QD- il " icknet QOther . D 2
;777f - | COLLECTION 7lm ”' i
: : How were the samples collected? ﬂw&d'mg 0 from bank A from boat > &
Indicate thg.number of jabs/kicks taken in‘each habitat ty Sanplé
ndicate fhe number of jahs/kicks taken in‘each habitat type. -
Q Cobble F o5 .3 0 Vegelated Banks © EISand % 8
‘ 3 Submerged Macrophytes_(T) A Other ( ‘
GENERAL - Iz/o?fc/pa:u aith e appr /0% 33’ A.oaeJL. Maems lnd.tc 2 ctu
COMMENTS f}"‘i/ waldle hab fat af 4.,4¢.¢(m Auta ceo Spinipasfat, i
fzu Mlb‘*’%&ddM/&Dnu&t@M 1otaed o Yt |
Si-rea,m Lo uPrm7 ed.
‘ QUALITATIVE LISTING OF AQUATIC BIOTA \‘.
Indicate estimated abundance: 0= Absenthot Observed, 1= Rare, 2= Common, 3=Abundant, 4=.". '
Dominant .
. 2=,
‘Periphyton 12 3 4 Slimes 0/1 2 3 4
P Filamentous Algae oY1 2 3 4 Macroinvertebrates i 2 .@4
Macrophytes kO/ 123 4 Fish 0 123 4
B - S

‘v FIELD OBSERVATIONS OF MACROBENTHOS

N P\ @ Indicate estimated abundance: D Absent/Not Observed, 1=Rare (1-3 organisms), 2=Common (3-9
! ot ST organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms
; g
Ma_qﬂ\{ o : - ] ‘
el By~ Porifera 0172 3 4| Anisoptera 0 1 2 3 4| Chironomidac )
v |- Hydrozoa 0 1 2 3 4] Zygoptera 0 1 2 3 4| Ephemeropterafk 1
' Piatyhelminthes 0 1 2 3 4 | Hemiptora ¢ 1 2 3 4] Trichoplera
Turbellaria 0 1 2 3 4| Coleoptera 0 1 2 3 4] Other ‘ !
Hirodinsal|}f{ 0 1 (33 4] VLepidoptera™ . 0 1 2 3 4 Fla—oho tord
Oligochaetar” 0 1(2/3 4| Silidee - @1 2 3 4 Pevii W Wl vt | ‘
Isopoda 0/t 2 3 4| Corydalidae @1 2 3 4 ‘ ’ a4 ' M
Amghipoda 0 1 2 3 4| Tipulidachf}}]) 0 1@3 4 e DP‘”“’“” 3 - D
Decapoda 0123 4 Empldldae— 017 3 4| hydostdon 3 i) (?_,,’_
Gastropoda ¢ 1 2 3 4| Simulitdac 1 2 3 4 IMmne
X po .y & K pherwret idase, Lk gur
P -Bivalvia 0 1 2 3 4| Tabinidas . 01 2 3 4 e Ly L /oSéOsWﬂw(éc
e iptera-A- ® Culeldse 0 1 2 3 4 fjﬂfl@f-'b)/? JATHHE Jh | 7
Uy;;r/ ~ained fézlamamd-w - A< HfW“*qumléPﬁ/l il - C“”F"%J '
\a\"’\“' ,\fﬂ N Dy - J ] -

Advit Blae r’w -

N Raprd Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
-Macroinvertebrates, and Fish, Second Edition - Form 1 ' A-25




Sy F-™neo adudl Lo bV Progenk-

PRELIMINARY ASSESSMENT SCORE SHEET
(PASS)
page | of 1

STREAMNAME 77, b fp Fenioh £n) | 1ocation WMMW 1eo
STATION # 3¢9 F@-] " RIVERMILE STREAM CLASS e tulead
1ATZ9%51 8. 77) LONG 80°32 21, L13 RIVERBASIN fih O
STORET # AGENCY
COLLECTED BY ]\, (/de DATE B b2D1E.LOT # NUMBER OF sWEEPS_SOn plocl \ S% s
HABITATS: ${COBBLE(, 625 QSHOREZONE  J{SNAGS O VEGETATION / 16% hardpas)

T 7

Enter Family and/or Genus and Species name on blank line,

Organisms No. | LS | TI |TCR Organisms No. |1LS | TI |TCR

Oligochactla PN Jnclblbﬂ‘\/‘-) L/ 4 b.‘r/ 1.. Megaloplera

Hirudinea loseh LA bl'/ L [Coleoptera I
Isopoda
Amphipada Diptera hirnopmid [ 20[ L (DY 1 1L
| B Fly [ 214 1bYI3
Decapoda 7 puls glL lpyl/
Ephemeropters. |4 e {p $ed ]@ 1, i
mild 126} ¢ iy | L Gastopods
Ppoecrbrelld LS L Ly LL
Pelecypoda
Plocopiers [(pr(j ) | BlL i)l! L
Poalntiche. %0l e Z
t end 1210 \ L. Jother
Trichoptera Ll pas Ldl/all 1] L
Z. L (o] z-
bl byl 2]
gL %’/[_ Z

Taxonomic certainty rating (TCR) 1-5:1=most cerlain, 5=least
certain. If rating is 3-5, give reason (e.g., missing gills). LS=life
stage: [ = immature; P =pupa; A =adult TI="Taxonomists initials

Hemiplera
Site Value Target Threshold 12 or more metics are > target threshold, site is
Total No. Taxa J q HEALTHY
EPT Taxa /O If less than 2 mefriesars Witliif targetrange, site is
Tolerance Index SUSPECTED IMPA

12 lined selamand) ‘
Abs found | et ins B sk
Stere. /63" \S‘u/mm’-:maf

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 4 A-31




Ver. 1-25-11

FCI Calculator for the High-Gradient Headwater Streams in eastern Kentucky and
western West Virginia HGM Guidebook

To ensure accurate calculations, the UPPERMOST STRATUM of the plant community is determined based on the
calculated value for Vgcanopy (220% cover is required for treefsapling strata). Go to the SAR Data Entry tab and enter site
characteristics and data in the yellow cells. For information on determining how to split a project into SARs, see Chapter
5 of the Operational Draft Reglonal Guidebook for the Functional Assessment of High-gradient Ephemeral and
Intermittent Hoadwater Streams in Wastern West Virginla and Eastern Kentucky (Environmental Laboratory

U.S. Army Corps of Engineers 2010). !

Project Name: AEP Mitchell Landfill Mitigation i
Location: Dale Hall Prop, Marshall CO, WV Seg 7

Sampling Date: 03-01-2012

Mitigation Site  Before Project

Subclass for this SAR:

Intermittent Sfream

Uppermost stratum present at this SAR:

Functional Results Summary:

Tree/Sapling Strata

SAR number:

Seg FR-7

Enter Results in Section C of the Mitigation Sufficlency Calculator

. Functicnal
Function X
Capagcity Index
Hydrology 0.41
Biogeochemical Cycling 0.42
Habitat 0.50
Variable Measure and Subindex Summary.

. Average .
Variable Name Measure Subindex
Vecanory Percent canpoy over channel. 47.00 0.46
VEmeen Average embeddedness of channel. 1.50 0.28
VsupsTRATE Median stream channel substrate particle size, 0.84 0.42
Viero Total percent of eroded stream channel bank. 200.00 0.00
Viwp Number of down woody stems per 100 feet of stream. 6.00 0.75
Vipeu Average dbh of trees. 12.19 1.00
Vsuae Number of snags per 100 feet of stream. 1.00 1.00
Vssp [Number of saplings and shrubs per 100 feet of stream. Not Used Not Used
VsricH Riparian vegelation species richness. 0.90 0.43
Vperamus Average percent cover of leaves, slicks, elc. 59.38 0.72
Viers Average percent cover of herbaceous vegetalion. Not Used Not Used
Vwiuse Weighted Average of Runoff Score for Catchment. 0.42 0.44
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ngh-Gradlent Headwater Streams in eastern Kehtucky and western West Virginia
Field Data Sheet and Calculator

Team Latitude/UTM Norihing: 2
Project Name Longitude/UTM Easting
Location Sampling Date:

L,

Stream Type: Ephemem@rde one) v

Top Strata: (determined from percent calculated in Vccmopv)
poade T T
Site and Timing: Proj@@gation % {circle one) v (@‘ore fter Project (Civcle One) v
e, il 4_

Sample Variables 1-4 in stream channel
1 Vccanopy Average percent cover over channel by tree and sapling canopy. Measure at no fewer than 10 roughly
equidistant points along the stream. Measure only if treefsapling cover is at least 20%. (If [ess than
20%, enter at least one value between 0 and 19 fo trigger Top Strata choice.) .

List the percent cover measurements at each point below

2 Veuseo Average embeddedness of the stream channel. Measure at no fewer than 30 roughly equidistant
points along the stream. Select a particle from the bed. Before moving it, determine the percentage of
the surface and area surrounding the particle that is covered by fine sediment, and enter the raiing
according to the following table. if the bed is an artificial surface, or composed of fine sediments, use a
rating score of 1. If the bed is composed of bedrock, use a rating score of 5.

Embeddedness rating for gravel, cobble and boulder particles {rescaled from Platts, Megahan, and
Minshall 1983)

Rating |Rating Description
5 <5 percent of surface covered, surrounded, or buried by fine sediment (or bedrock)
4 5 to 25 percent of surface covered, surrounded, or buried by fine sediment
3 26 to 50 percent of surface covered, surrounded, or buried by fine sediment
2 51 to 75 percent of surface covered, surrounded, or buried by fine sediment ‘
1 >75 percent of surface covered, surrounded, or buried by fine sediment (or artificial surface)

List the ratlngs at each point below:

3 VsupstRate Median stream channel substrate particle size.ﬁMeésure at no fewer than 30 roughly equidistant points
along the stream; use the sam olnts and particles as used in Veypeo.

g Enter particle size in inches to the n arest 1 inch at each point below (bedrock should be counted as 92 in,
' asphait or concrete as 0.0 in, sand pr finer partlcles as 0. OB In):

) g,ERO Total percent of erode tream channel bank. Enter the total humber of feet of eroded bank on each
side and the total percentage will be calculated If both banks are eroded, total erosion for the stream
may be up to 200%. $ s

Left Bank: ;/{:]
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Sample Variables 5-9 within the entire riparian/buffer zone adjacent to the stream channel (25 feet from each bank}.
5 Vi Number of down woody stems (at least 4 inches in diameter and 36 inches in length) per 100 feet of
stream reach. Enler the number from the entire 50"-wide buffer and within the channel, and the amount
per 100 feet of stream will be calculated.
Number of downed woody slems. :
6  Vipsn Average dbh of trees (measure only if Veeanopy treefsapling cover is at Ieast 20%). Trees are at least 4
inches (10 cm) in diameter. Enter tree DBHSs in inches.
List the dbh measurements of individual trees (at least 4 in) within the buffer on each side of
the sfream below:
Left Side Right Side
_ e
7  Vgug Number of snags (at least 4" dbh and 36" tall) per 100 feet of stream. Enter number of snags on each
side of the stream, and the amount per 100 feet will be calculated.
Left Side: . ¢
8 Vasp Number of saplings and shrubs (woody stems up to 4 inches dbh) per 100 feet of stream (measure only
if tree cover is <20%). Enter number of saplings and shrubs on each side of the stream, and the
amount per 100 ft of stream will be ca[culated
Left Side: 5 Right Side: :
9 Vspien Riparian vegetation specres richness per 100 feet of siream reach. Check all species present from
Group 1 in the tallest stratum. Check all exotic and invasive species present in all strata. Species
richness per 100 feet and the subindex will be calculated from these data.
Group1=1.0 Group 2 (-1.0)
0 Acerrubrum [0  Magnolia tripetala 'l Aifanthus allissima 'l Lonicera japonica
\@ Acer saccharum ] Nyssa sylvalica | Albizia julibrissin 1 Lonicera fatarica
']  Aesculus flava [0  Oxydendrum arboreum [ Alliaria pefiolata [} Lotus comiculatus
[C] Asimina trifoba [b"  Prunus serotina []  Altemanthera (0  Lythrum salicaria
[]  Betuta alleghaniensis A Quercus alba philoxeroides i1 Microslegium vimineum
[0 Betulalenta 1l Quercus coccinea 1 Aster fataricus [ Paulownia tomenlosa
[(1 Carvaalba | Quercus imbricaria | Cerastium fontanum ] Polygonum cuspidatum
[l Caryaglabra (0 Quercus prinus ] Coronifla varia O Pugraria monfana
[] Caryaovalis 0 Quercus rubra [l  Elaeagnus umbelfata k - Rosa multifiora ,/ ,/
[0 Caryaovata [l  Quercus velutina [l Lespedeza hicolor O Sorghum halepense
] Comus florida [[]  Sassafras albidum 1 Lespedeza cuneata O Verbena brasiliensis
[] Fagus grandifolia [0  Titia americana [V Ligustrum obtusifolium
/M: Fraxinus ameridana [}  Tsiga canadensis [] Ligustrum sinense
[J Lidodendron tulipifera ]  Ulmus americana
[0 Magnolia acuminata ’7'1(0 g Y$_
1]
0 Species in Group 1 0 Species in Group 2’




S

S0 oo (01D Viceo b

Sample Variables 10-11 within at least 8 subplots (40" x 40", or 1m x 1m} In the riparfap’buffer zone within 25 feet from each
bank. The four subplots should be placed roughly equidistantly along each side of the stream.

<386" long are include. Enter the percent cover of the defrital layer at each subplot.

10 Vpermus  Average percent cover of leaves, sticks, or other organic material. Woody debris <4" diameter and

Left Side Right Side

1

L i Fle]

1" VHERB

Average percentage cover of herbaceous vegetation {(measure only if tres cover is

include woody stems at least 4" dbh and 36" tall. Because there may be several layers of ground cover
vegetation percentages up through 200% are accepted. Enter the percent cover of ground vegetation

at each subplot.

Left Side

Right Side

o

-
—

Sample Variable 12 within the entire catchment of the stream.

12 Vinuse

Weighted Average of Runoff Score for watershed:

Land Use (Choose From Drop List)

Runoff
Score

% in
Catch-
ment

Residonta |

/0

(not >100)

Running
Percent

R

Birm [Pasture (00 R

Forest

30

I IRFENENENENE NE

Summary

Notes:

Variable

VSt

Value

Veeanopy
Vemeeo
VsussTRATE
Veero
Viwo
Vipen
Vsnae
Vssp

Vsrich
VpetriTus

Vhers

VWLUSE




NORTH FORK GRAVE CREEK DRAINAGE POTENTIAL STREAM
MITIGATION AREAS USEPA AND USACE DATA FORMS
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HABITAT ASSESSMENT FIELD DATA SH ET—LX]Wd RALKI%EONT SER;MS (FRONT)

STREAMNAME A/ Fask Grave Crec

LOCATION e

o 0

STATION # /Y /7. JRIVERMILE

STREAM CLASS L von)ial

oyvelall (o

LAT3 2515 8.03%LoNG3b 34 1M.LHT

'RIVERBASIN 4 {7 O

=

SCORE IL'

I

‘Water reaches base of Water fills >75% of the- | Water fills 25-75% of the | Very little wates in
5. Channel Flow both lower banks, and available channel; or available channel, and’or | channel and mostly
Status minimal amount of <25% of channel substrate | riffle substrates are mostly | present as standing pools.
channel substrate is is exposed. exposed. : ’
SCORE 20. % 17 16 15 14 13 12 1|16 "9 "8 706 S {32 rle

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3

A-9

Seas
|20 s !bbd/c, i

STORET # AGENCY
WVESTIGATORS D \/srle [ A (or Img e
FORM COMPLETED BY DATE & b | (#: _ESSON FOR SURVEY
ﬁﬁ/ MG TIME AMEM “-60\-“1 2 /'( A q&“u\..-a &t"—{u
Habitat Condition Category
Parameter Opilmal Suboplimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate faverable for habital; well-suited for habitat; habitat habilat; lack of habitat is
Substrale/ epifaunal colonization and | full colonization potential; | availability less than obvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate unstable or lacking.
— submerged logs, undercut - | maintenance of. frequently disturbed or
banks, cobble or other populalions; presence of | removed.
stable habilat and at stage | additional substrate in the
to allow full colonization | form of newfall, but not W
potential (i.e., logs/snags | et prepared for (w® ”‘}
that are not new falland | colonizakion (may rate at /w_i'b.‘hi;/
high end of scale). T
9 | score g7 |20 1o | 15714 3 i [ len 0 G R
§ . - o714, . . <o did o
E’ Mixture of substrate Mixture of soft sand, mud, | All mud ot clay or sand Hard-pan clay or bedrock; Y C:]_:J J c\mp
2 | 2.Poo! Substrate | materials, with gravel and | or clay; mud may be bottom; little or no root | o roof mat or vegetation. e ber,
§ | Characterization firm sand prevalent; root | dominant; some reot mats | maf; no submerged N P < J"'banlf.
b mats and submerged and submerged vegetation | vegetation. e RTTTT c/c —_—
p | vegetation common. present. teys
£ 20195 18 ,17.:16|+15. .14 13- 1211} 10~ 05t s/ew/c
2 = j ‘
[:]
] Even mix of large- Majority of pools large- | Shallow peols much more Majority of pools small- 5-7,7/ L I ve
2 | 3.Poo! Varlability | shailow, large-deep, deep; very few shallow. 1 prevalent than deep pools. | shaltow or pools absent. -
2 small-shallow, smalt-desp :
E pqqls pFesent. / {
3 | scORE IB 50 1 bars |
E Litt ol increase deposit deposits of i Farly et
8 itlle or no ¢ a.rgement Some new increase in bar | Moderate deposition of Heavy deposits of fine 1o -
- | 4. Sediment of islands or point bars formation, mostly from new gravel, sand or fine | material, increased bar oo/ f
Deposition and less than <20% of the | gravel, sand or fine sedimenton oldandnew | development; more than &on o /
bottom affected by sediment; 20-50% ofthe | bars; 50-80% of the 20% of the bottom /,71 ’/
sediment deposition. bottom affected; slight . | bottom affected; sediment | changing frequently; pools £ )'
deposition in pools. deposits at obstructions, | almost absent due to vy
| consirictions, and bends; | substantial sediment /
moderate deposition of deposition.
pools prevalent,
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Habitat Condition Category
Parameter B
Qptimal Suboptimal Marginal | Toor
6. Chanuel Channelization or Some channelization .| Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of | extensive; embankments | or cement; over 80% of
minimal; stream with bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past present on both banks; and | channelized and disrupied.
channelizatien, ie., 40 to 80% of stream reach | Instream habitat greatly
dredging, (greater than channelized and disrupted. | altered or yemoved
past 20 yr) may be entirely.
present, but recent

channelization is not
present.

=

20719 I8 17T

Parameters to be evaluated broader than sampling reach ‘

15413002 i 5 4237 100,

The bends in thestream | The bénds inthe stream | The bends in the stream | Channel straight;
7. Channel increase the siream length | increase the stream length | increase the stream length | waterway has been
Sinuosity 3 to 4 times longer than if | 1 to 2 times longer than if | 1 to2 times longer than if | channelized for a long

it was in a straight tine. it was in a straight line. it was in a straight line. distance.

(Note - channel braiding is

considered nommal in

coastal plains and other

low-lying areas. This —_—

parameter is not easily -

rated in these areas.)

SCORE (-p

8. Bank Stability
{score each bank)

SCORE O LB)
score_{_@®)

9. Vegelative
Protection (score’
each bank)

Note: defermine left
orrightside by .
facing downstream.

SCORE 2 (LB)
SCORE () (®B)

10. Riparian
Vegelallve Zone
‘Width (score each
bank riparian zong)

score 0 (m)
SCORE /) (RB)

20..:19,..18...17....16,

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

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

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

5 4 3 32.1.0
Unstable; many eroded
areas; "raw”™ areas
frequent along straight
sections and bends;
obyious bank sloughing;
60-100% of bank has
erosional scars.

More than 90% of the
streambank surfaces and
immediate riparian zone
covered by nalive
vegetation, including
frees, understory shrubs,
of honwoody
macrophytes; vegetative .

| distuption through prazing

or mowing minimal ot not
evident; alimost all plants
al

70-90% of the streambank
surfaces covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
potential plant stubble
height semaining.

50-70% of the streambank
surfaces covered by
vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining,

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

Total Score ?"1/ .
M or J/A“‘ /

(s

Width of riparian zone Width of riparian zone 12- | Width of riparian zone 6- | Width of riparian zone <6
>18 meters; human 18 meters; human 12 meters; human meters; little or no
activities (1.e., parking aclivities have impacted | activities have impacted | riparian vegetation due to
lots, roadbeds, clear-culs, | zone only minimally. zone a great deal, human ectivities.
lawns, or crops) have not
impacted zons. : N\
LeftBink 10 9 T 4. 3 2 1 o)
RightBank, 10 9 8 7 6 5 4 3 2 1 fo}
r
w70

-

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DAT

(FRONT) S
LN
STREAMNAME N_ DY Criate, Cregle| LocATION HacKathorn Pop, Cameon, Marshall o, WV.
STATION #AfIE(0, JRIVERMILE STREAM CLASS Yo A0 npdia)
LATH 90 53, 038"Y LonggeaY' 1 W1} rivER BASIN ¢ W O
STORET # AGENCY
INVESTIGATORS DAWN NI/ MarV) G-
FORM COMPLETED BY DATE 2/ t’/ 1 ASON FOR SURVEY
DY/ Mo | TME TR M ﬁ:&&%a&“ﬁtﬁhaﬂxm%uk.
WEATHER ‘ Now ' Past24  Has there Qiegn a heavy rain in the last 7 days? RO, ‘5'6"
CONDITIONS . hours O Yes No —, _
g ngg;?;,:::ﬁ) g Air Tempcrature:Q" C ‘;‘QBP
8 smmCiomton  Dyy one:
pig clear/sunny 8]

SITE LOCATION/MAP || Draw a map of the site and indicate the areas sammpled (or attach a photograph) (_,‘_)(J’Dﬂ/ /0’ I’) c/

N

— *—"/\ ,/\/ . ,-f)" .,—}L"“”""'/

%ﬁ;\wy@ ( WW@%JLW‘-) gl -

Vo e
::)< louglﬂ Qrassf P\[ lD

slo

. N ban
YU e e .
ZAR I
ﬁasax-i—f
n»mpuz E /a/
0"
. -
5%}«4«/’& ’'s ’4"“/ (an}d -~ / 4’7
A NIRN 'S W
“elousvon 2
STREAM %eam Subsystem %ﬂm pe
CHARACTERIZATION erennial (i Intermittent 1 Fidat “oldwater (O 'Warmwater
Siream Origin Catchment Area km?

O Glacial ECS
0 Non-glacial montane hfnlxjt]ure of origins
[ Swamp and bog El Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-5
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PHYSICAL CHARACT ERIZAT

NFEHE <\

N ATER QUALITY FIELD DA

w,unﬁi/\ NI

o) Fue

('«

2]

ET _Hﬂobo‘ﬂmfh P“‘}"

oD =85
7536'@5 -~ ~fo!

bridg/

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES Oy Forest LJ Commercial ) No evidence 1 Some potential souroes
A Field/Pasture O Indusfrial Obvious sources
N D Agricultural 0 Other
esidentiat Local Watershed Erosion
ONone WModerate — 1Heavy
3;?&3{%%1@ Eullcale the domInant typednimﬁ;:sord the domi sgccles preseat O Herbaceous
meter buffer’
€ ) dominant species present Mow ed Loawwn
INSTREAM etimated Reach Lengt S04 B m 16O+ j{.m Cover _ PO lfl 9‘;‘ dié)é.’;ﬁ o
n open artly sha a
Eetimated Stream Width 392 m 11177 et wWater Mark
: igh Water Mar m
Sampling Reach Area 6‘ Z .05 m? i [R HR ed by St
reporiicen of Reach Represeated by Stream
Avca in kit (rex1000)d 2O ke /40! orphiolo
zea fa ko’ (r1000) ' 16" f ool TS QRun A %
Estimated StreamDepth M .q -pod J. Pool .5 %
Surface Velocity % Chammelized ) Yes—GNo—=E€3p- Neor
at thalwe|
¢ ? Dam Present  1Yes o
%%‘%%ESWOODY LWD ‘2 m? .
Density of LWD Q mitkna® (LWD/ reach area) @
AQUATIC Indicate the dominant type and record the dominant siﬂecles present i
VYEGETATION 1 Rooted emergent L1 Rooted submergent Rooted floating 1 Fre Aoating
[ Floating Algae ttached Algae
dominant species presen
Portion of the reach with aquaticiyegetation O Y
. &
WATER QUALITY Temperature L) P 9 °c Water Odors
] ) ormal/None O Sewa%
Specific Conduclance 3 Petroleum hemicat
O Fishy I Other,
Dissolved Oxygen _\ L1 2\
‘Water Surface Qils
pH %0 '5 Slick idSheen 1Globs LiFlecks
one 1 Other
Turbidity
Hortba b2, Qgpicity ggftgi'fﬁeafuuﬁcg A Turbid
I d i b urbi
WQ Instrument Use O Opaque O Stal.neg 0 Other,
SEDIMENT/ QOdors Depo :
SUBSTRATE ormal O Sewage O Petroloum §ludge L) Sawdust QPaperfiber 0 Sand
g Shﬁmlwl 0O Anacrobic A None D Relict shells Other,
ther,
Looking at stones which are not deeply embedded,
the undersides black in color?
Absent Oslight OModerate O Profuse Yes [}
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up lo 100%) {does not necessarlly add up to 100%)
Substrate Diameter %% Composition in Substrate Characterisilc % Composition In
Type Sampllog Reach Type Sampling Area
Bedrock: - Detritus wood] lant ‘
matcnals (CPOM) P O
Boulder ] > 256 mm (107) )
Cobble | 64-256 mm (2.5"-10°) & Muck-Mud %ai%ﬁ)eq fine organic O
Gravel | 2-64 mm (0.1"-2.5") 20
Sand 0.06-2mm {gritty) ’—] Marl grey, shell fragments
Silt 0.004-0.06 mm O o
Clay <0.004 mm (slick) @)
A6 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form i
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BENTHIC MACROINVERTEBRATE FIEL]) DATA SHEET

s

e

STREAMNAME A/ fiyle (rvnr? (e 10CATION Hack afhon. Pmp, Cammn, Mars hall co, W/

STATION #(F, & IRIVERMILE, STREAM CLASS {0 g g L
LATSG Sp 63 038ona O3] U] | riverBASIN 9 HF
STORET # AGENCY
mvesTIGaToRs DU ok [ M Corl mone LOT NUMBER
FORM COMPLETED BY i DATE 2/ ¥ /13~ EASON FOR SURVEY '
TIME AM
Tprle [ ol move 54 mB slentidl MoHigdrmSite
5W K v
HABITAT TYPES “ Indicate tfje percentage of each habltat type present /u) ﬁ oL
OCobble 5% % 0O Snagsﬁ% I Vegetated Banks Y% L Sandg f! %
[ Submerged Macrophﬁm D% 0 Other { } %
SAMPLE Gear used [ID-frame .Akick—net 0 Other
‘COLLECTION — 7,fm 2 v €t
How were the samples collected? 0 wading [ from bank O from boat 1 ‘S. I (d’
amp :
Indicate the number of jabs/kicks taken in cach habitat type. :
Hcobble 0 Snags [ Vegetated Banks QD Sand
1 Submerged Macrophytes_ QOther ( )
TS Sreana is Pa,ur( dun.p *—*/‘/” 20"/ Surroveneled. by,
.ﬂmy“ gt M( 6:_)) /a s O Lenerdoes NoT X

QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0 = Absent/Not Observed, 1=Rare, 2=Common, 3= Abundant, 4=

Dominant

Periphyton 0:1(2)3 4 Slimes )1 2 3 4

Filamentous Algae /Q 1 4 Macroinvertebrates iﬂ 1.2.3 4

Macroph 017 3 4 Fish 0(1)2 3 4
Yo

FIELD OBSERVATIONS OF MACROBENTHOS
- Indicate estimated abundance: “0 = Absent/Not Observed, 1= Rare (1-3 organisms), 2= Common (3-9
organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms)

Porifera 0 1 2 3 4| Anisoptera 012 3 4 géhiibnomidae 2 0 1723/
Hydrozoa 0 1 2 3 4| Zygoptera 0 1 2 3 4 |Ephcmeroptera ™y 0 1,2® 4
Platyhelminthes 0 1 2 3 4 | Hemiptera 0123 4 012 3@)
N Turbellaria 0 1 2 3 4 }Colopte 62 3 4|OCthe 0 123 4
\\ Hirudinea 0 1 2 3 4 |Tepidoptera 012 3 4 Wah;{pe,nny“
o Tgochacta o) 2 3 4| Sialidae 01234 @
P s 01 2 3 4| Corydalidae 0 1 2 3 4|Pletopleraw
\ Amphipoda 01 2 3 4_[” 0 1(P3 4
@ E;} ecapoda o(1.2 3 4|Empididec 0123 4
of W Gastropoda 0 1 2 3 4| Simuliidae 0123 4
;\dhs\rﬂ/ @ 0 1 2 3 4| Tabinidae 012 3 4
Sof Culcidae 0 1 2 3 4
‘{0‘ 'Qw\'\’k\"«d” l
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Sep NEGC- |

PRELIMINARY ASSE

(PASS)

R W\A—Ql

ENT SCORE SHEET

(mci) LAy P f%\%}

111 Co, i)

lsz o

%J

) /Uc/u&‘k’ilduv ._Dismognaatwm

. page / of /
SIREAMNAME A/ forvk (page Ciesk/ LocaTiong fad kathyvn Homnile, Mavsh
STATION#5C9_| PV P4 ¢ ~ L RIVERMILE STREAMCLASS [ a1 panl, </

at34 50 5 3.03% LoNG RO 34 LY mivERBASIN gt
STORET # R AGENCY - )
COLLECTED BY . | /g pA_ DATES 2 hia | LoT# " NUMBER OF SWEEPS (YL OULd
HABITATS: i{cospLE OSHOREZONE  LISNAGS 0 VEGETATION -
Enter Family and/or Genus and Species iame on blank line.
QOrganlsins No, {18 | TI |TCR Organisms No. | LS | T1I |TCR
Oligochaela worm _L ,4 b‘-f _1_ Megaloplera
( Y

Hirudinea coleaptera 18 oy nidae ., |2 [ (oMl /
Isopoda
Amphipoda Diptera pulicae, | 31T g\l

. _ : _ Athrosomidae JSEQAZ (D] |
Decapoda [T Q | 2 107 Idy 1 3
Ephemeroptera y J . ”‘1-1 |7 blf 41
4 ) ¢ Gastropoda
Pelecypoda R dyaanitdat | 4 [T oyl 2
- ! . !
Plecoptern _ dag. 15 |7~ L by L
COther
Trichoptera _ |4/ pes 222,_,“,4{'06}53 =+ |py | Z
[~ N 7
Whadpsyehicc|r20l ZTA L L.
Taxonomic certainy raling {TCR) 1-5:1=most certain, 5=least
certain. If rating is 3-5, give reason (e.g., missing pills). LS=life
stape: T = immature; P = pupa; A =adult TI=Taxonomists initials
Hemiptera
Site Value Target Threshold 1f 2 or more metrics are > target threshold, site is
Taotal No. Taxa HEALTHY
EPT Taxa If tess than 2 metrics are wilhin target range, site is
Tolerance Index SUSPECTED IMPAIRED

Jandos (dorder — & £ /ab,Lf,(a,uu

-ﬁc(Sl,u.aj

WVSEI I oL - »:?g

»/fm}?r/?ﬂr/ Gfm- S Inaeruo(cu.,/
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FCI Calculator for the High-Gradient Headwater Streams in eastern Kentucky and
western West Virginia HGM Guidebook

To ensure accurate calculations, the UPPERMOST STRATUM of the plant community is determined based on the
calculated value for Vgganopy (220% cover Is required for treefsapling strata). Go to the SAR Data Entry tab and enter site
characteristics and data in the yellow cells. For information on determining how to split a project into SARs, se¢ Chapter
5 of the Operational Draft Regional Guidebook for the Functional Assessment of High-gradlent Ephemeral and
Intermittent Headwater Streams in Western West Virginia and Eastern Kentucky (Environmental Laboratory

U.S. Army Corps of Engineers 2010).

Project Name: AEP, Mitchell Landfill Project ‘
Location: Hackathorn Property, Marshall County, WV Segment 1
Sampling Date: 02-6-2012

Subclass for this SAR: _

Mitigaticn Site

Before Project

Intermittent Stream
Uppermost sfratum present at this SAR: SAR number: Seg NFGC-1
Shrub/Herb Strata
Functional Results Summary: Enter Results in Section C of the Mitigation Sufficiency Galeulator
: Functional
Function
Capacity Index
Hydrology 0.28
Biogeochemlcal Cycling 0.30
Habitat 0.22
Variable Measure and Subindex Summary:
. verage
Variable Name Averag Subindex
Measure
Vecanory Percent canpoy over channel. Not Used, <20% Not Used
VEmeen Average embeddedness of channel. 1.90 042
VsupsTRATE Median slream channel substrate particle size. 2.50 1.00
VBero Total percent of eroded strearn channel hank. 100.00 0.54
Viwp Number of down woody stems per 100 feef of siream. 0.00 0.00
VipeH Average dbh of trees. Not Used Not Used
Vsnac Number of snags per 100 feat of stream. 5.00 0.80
Vsso Number of saplings and shrubs per 100 feet of stream. 65.00 1.00
Vsiich |Riparian vegetation species richness. 1.00 0.48
VoetriTus Average percent cover of leaves, slicks, elc. 0.88 0.01
ViEere Average percent cover of herhaceous vegelation. 76.88 1.00
Viuse Weighted Average of Runoff Score for Calchment. 0.33 0.35




M\Q {Y\\ df\ﬂ.l/\ FU o gé{ %9, 9!{30&7} 8@ N‘:GC“)

(‘m& N @ \Q(\Q 09_)}\' ©.7% 50 57073k Version 1-25-11

SAR Number: '-::?.

Top Sirata: O Peﬁ (determlned from percent calculated in Vccmo@ )

e
Site and Timing: Project/l(l(gation jj}e (cirde one} v \Before/ fter Project (Olrde One) v

High-Gradient Héadwater Streams in eastern Kentucky and western West Virginia

Fleld Data Sheet and Calculator

Latitude/UTM Northing: 39

Longitude/UTM Easting: S 34 1Y
oWV, Sampling Date: Z /. 2,0]&.—_

Reach Length (ﬂ)-

Stream Type: | Ephemeral/Intermittent _ﬂgg_gng) v

Sample Variables 1-4 in stream: channel

1

Vecanopy Average percent cover over channel by tree and sapling canopy. Measure at no fewer than 10 roughly
equidistant points along the stream. Measure only if iree/sapling cover is at least 20%. (If less than
20%, enter at least one value between 0 and 19 to trigger Top Strata choice.)

List the percent cover measurements-at-each point below:

Vemeeo Average embeddedness of the stream channel. Measure at no fewer than 30 roughly equidistant
points along the stream. Select a parlicle from the bed. Before moving it, determine the percentage of
the surface and area surrounding the particle that is covered by fine sediment, and enter the rating

_according to the following table. If the bed is an artificial surface, or composed of fine sediments, use a
rating score of 1. If the bed is composed of bedrock, use a raling score of 5.

Embeddedness rating for gravel, cobble and boulder particles (rescaled from Platts, Megahan, and
Minshall 1983 )

Rating |Rating Description

5 <5 percent of surface covered, surrounded, or buried by fine sediment (or bedrock)

4 5 to 25 percent of surface covered, surrounded, or buried by fine sediment

3 26 to 50 percent of surface covered, surrounded, or buried by fine sediment

2 51 fo 75 percent of surface covered, surrounded, or buried by fine sediment

] >75 percent of surface covered, surrounded, or buried by fine sediment (or arfificial surface)
List the ratings at each point below:

Vsusstrate Median stream channel substrate particle size. "Measure at no fewer than 30 roughly eq'uidistant points |’
along the stream; use the same points and particles as used in Veygeo.

Enter parlicle size in inches to the nearest 0.1 inch at each point below (bedrock should be counted as 99 in,
asphalt or concrete as 0 Oin, sand or finer particles as D 08 in): -] Le /H g 00

§ '1125/'4‘”

Veero Total percent of erod stfeam chan I' bén Enter th‘e‘tota hiuﬁber of fé'e't of eroded bank oﬁ each
side and the total pe éentage will be calculaged If both banks are eroded, total erosion for the stream
g j

may be up to 200%

nk: 5 ; )

1,./) Left B Right Bank:- q

I\, Pw = 271" deep 60' w'de
| Riffle = 97" wide x L, 5"drep
45 PoolZ= M'decp X 119" w j oo,




i

Se,

(\\ 'WC\

0D - MO (and QL9 Pm\au.

m‘mm‘%w n

AF6e ~|

Sample Variables 5-8 within the entire riparian/buffer zone adjacent to the stream channel (25 feet from each bank).

5 Viwo Number of down woody stems (at least 4 inches in diameter and 36 inches in length) per 100 feet of
stream reach. Enter the number from the entire 50™-wide buffer and within the channel, and the amount
per 100 feet of stream will be calculated.

Number of downed woody siems: O , :
6  Vipeu Average dbh of trees (measure only if Vcanopy treefsapling cover is at least 20%) Trees are al least 4

inches (10 em) in diameter. Enter free DBHSs in inches.

List the dbh measurements of individual trees (at least 4 in) within the buffer on each side of
the stream below:

Left Side Right Side

7 Vsuag Nunrberrof snags'("at teasﬁt dbh and 38 talt) per 100 feet of stream. -Ehterndmber o sna-'_c-}s en eachﬂ"
side of the stream, and the amount per 100 feet will be calculated.
Left Side: - : Right Side: - (C_ ‘
8 Vg Number of saplings and shrubs (woody stems up to 4 inches dbh) per 100 feet of stream (measure only | 555
if tree cover is <20%). Enter number of saplings and shrubs on each side of the stream, and the
amount per 100 ft of stream will be calculated
Left Side: O : Right Side: 'O
9  Vsacu Raparlen vegetation species rlchness per 100 feet of siream reach. Check a spec:es present from
Group 1 in the tallest stratum. Check ali exotic and invasive species present in all strata. Species
richness per 100 feet and the subindex will be calculated from these data.
Group1=1.0 Group 2 (-1.0)
Acer rubrum | Magnolia tripetala ] Ailanthus allissima ] Lonicora japonica
m/ Acer saccharum ]  Nyssa sylvalica ] Albizia julibrissin 1 Lonicera latarica
[(] Aesculusflava " [  Oxydendrum arboreum O Alliaria petiolata ] Lotus cormniculatus
[ Asimina triloba [J  Prunus serotina ]  Alternanthera (]  Lythrum salicaria
[] Betula afleghaniensis [l Quercusalba philoxeroides [l Microstegium vimineum
[l Betulalenta [l  Quercus coccinea 3 Astor fataricus 'l Paulownia fomentosa
L] Caryaalba 1 Quercus imbricaria ] Cerastium fontanum | Polygonum cuspidatum
(] Caryaglabra [1  Quercus prinus O Coronifia varia ] Pueraria montana
(0 cCaryaovalis [l  Quercusrubra [}  Efaeagnus umbeliata O Rosa multifiora
[0 CcCaryaovata (]  Quercus velutina U Lespedeza bicofor ] Sorghum halepense
{1 Comus florida [[]  Sassafras albidum O Lespedeza cuneata O] Verbena brasiliensis
[0 Fagus grandifolia ] Tilia americana ] Ligustrum obtusifolium
] Fraxinus americana 1 Tsuga canadensis | Ligustrum sinense
[ tidodendron tulipifera ]  Ulmus americana
/ .
[[] Magnolia acuminata !
0 Species in Group 1 0 Species in Group 2
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Sample Variables 10-11 within at least 8 subplots (40" x 40", or 1m x 1m) in the riparianfbuffer zone within 25 feet from each

bank. The four subplots should be placed roughly equidistantly along each side of the stream.

10 Vperius  Average percent cover of leaves, sticks, or other organic material. Woody debris <4" diameter and
<36" long are include. Enter the percent cover of the detrital layer at each subplot.

' Left Side Right Side

11 Vyers Average percentage cover of herbaceous vegetation (measure only if tree cover is <20%). Do nof

g include woody stems at least 4" dbh and 36" tall. Because there may be several layers of ground cover
vegetation percentages up through 200% are accepted. Enter the percent cover of ground vegetalion
at each subplot.

Left Side
Tac 1 &

Right Side

§émple Variable 12 within the entire catchment of the stream.

)7 12 Vywuse  YVeighted Average of Runoff Score for watershed:
' Land Use (Choose From Drop List) 2‘;’;?: (;:ttI:rI: ﬁg?::r‘g
; N ment | (not>100)
Residonta T (nomes, (o), pantin, anvy )| 7 '*
Wedd ’ V|-
) v
v
v
v
v
v
Sur:n; T 1 T Notes: T
Variable Value vsi
Voormars fiparian zone 1 manicured |awn.
Vemeed ?\qovh) 2.5 l‘i -t
VsuBSTRATE Z L-yg -\
Vgero
Viwp ’L}' 3 i wi 0{ e
Vipeu }5 ,_76 i dé‘ﬁp
Vanaa ’
Vsso
VsricH
Vperritus
Viers
Viwuse




%Q}O M‘\F G\c 5

Qe el LondS

BABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT

O

STREAMNAMEN. PW/E GvaVe (vee o

LOCATION Cum D sty ng | Camenn ,uarJMH Co, WV

STATION§ N ZAdr BIVERMILE._______ | STREAMCLASS . Pe76nnia)
LATZAEN 5 4l LoNG PP 25.1,99" | RIVERBASIN OH-
STORET # | AGENCY

INVESTIGATORS D Yo r K /.M. Gilm

oL

FORM COMPLETED BY DATE 2716} 12 REASON FOR SURVEY
)
DY E J M. Gilmor & 100 m | PoFentits | Mehy sl Jries
Habitat . Candition Categoxy'
Parameter Optimal Suboptimal Margical Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% slable
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habilat is
Subsirafe/ epifaunal colonizationand | full colonization potential; | availability less than obvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate unstable or lacking.
— submerged logs; undercui—| maintenance of ——— frequently- dlsturbed or— | —-
banks, cobblé or other populations; presence of | removed. ~ T -

SCORE 5

2. Pool Substrate
Characterization

SCORE

3, Pool Variabllity

Parameters to be evaluated in sampling reach

4, Sediment
Deposition

5, Channel Flow

Wik

SCORE

stable habitat and at stage | additional substrate in the

to allow full colonization | form of newfall, but not

potentiat (Le., logs/snags | yet prepared for

that are not new falland | colonization (may rate at
high end of scale).

%\%L

Mixture of substrate
materials, with gravel and
firm sand prevalent; root

mafs and submerged

yegelation common.

1311

Mixture of soft sand, mud,
or clay; mud may be

dominant; some root mafs
and submerped vegetation
present.

All mud or clay or sand -
bottom; little or no root
mat; no submerged
vegetation,

Hard-pan clay or bedrock;
no toot mat or vegetation.

Even mix of large-
shallow, large-deep,
small-shallow, small-deep
ols .

Majority of pools larpe-
deep. very few shallow.

Shallow pools much more
prevalent than deep pools,

Majonty of pools sraall-
shallow or pools absent.

Little or no enlargement | Some new increase in bar | Moderate deposition of Heavy deposits of fine
of islands or point bars formation, mostly from new gravel, sand or fine | material, increased bar
and less than <20% of the | graved, sand or fine sediment on oldand new | development; more than
bottom affected by sediment; 20-50% ofthe  } bars; 50-80% ofthe  « | 80% ofthe bottom
sediment deposition. bottom affected; slight . | bottom affectsd; sediment { changing frequently; pools
deposition in pools. deposils at obstructions, | almost absent due to
‘| constrictions, and bends; | substantial sediment™
moderate deposition of deposition.
pools prevqlent\

Water reaches base of
bath lower banks, and
minimat amount of
channel substrate is

Water fills >75% of the
available channel; or
<25% of chahnel substrate
is exposed

Water fills 25-75% of the
availabte channel, and/or
riffle substrates are mostly

Very little watef in
channel and mostly
present as standing pools.

i5 14 13

12 11

54210
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HABITAT ASSESSN[ENT FIELD DATA SHEET-—-LOW GRADIENT STREAMS (BACK)

SCORE @ b

8. Bank Stability
(score cach bank)

Y

SCORE___(LB)

9, Vegeiative .
Profection (score’
each bank)

Parameters to be evalnated broader than sampling méh '

Note: determine left
or right side by

facing downstream.

SCORE \ @LB)
SCORE | (RB)

10, Riparlan
Vegelative Zone
‘Width (score each
bank riparian zone)

] 0
score! @y

Habftat COM  Cafegory
Paramg.ter Optimal Suboptimal Marginal Poor
&, Channel Channelization or Some channelization Channelization may ba~ | Banks shored with gabion
Alteration dredging absent or present, usually'in areas of | extensive; embankments | or cement; over 80% of
’ minimal; stream with bridge abutments; or shoring structures the stream reach
normat pattern. evidence of past prescat on both banks; and | channelized and disrupted.
channelization, ie., 40 t0 80% of stream reach | Instream habitat greatly
dredging, (greater than channelized and disrupted. | altered or removed
Past 20 yr) may be entirely.
present, but recent .
channelization is not
‘9 present. N\
SCOREJ — 30 MBHE ST TS | s SRS T W T
The bendg in the sizeam - [ The bbnds in the stream | The bends in the stream .| Channel straight;
7. Channel increase the stream length | increase the stream length | increase the stream length | waterway has been
Sinuosity 3 to 4 times longer than if | 1 fo 2 times longar than if | 1 to2 times longer than if | channelized for a long
it was in & straight line, it was in & siraight line. it was in a straight line. distance, -
(Note - channel braiding is -
considered normal in

——

‘coastel plaing and oilier
low-Iying areas. This
parameter is not easily
rated in thego areas.)

" | Barks stable; evidence of
erosion or bank failura
absent or minimal; litle
potential for future
problems. <5% of bank
affected.

2019, 318,47, 16.] ;

Moderately stable;
infrequent, smal! areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

{-}\0.- 1-'.9:-‘.1{-.3 L6250 ;

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

Unstable; many eroded
areas; "raw” areas
frequent along straight
sections and bends;
obvioug bank sloughing;
60-100% of bank has
erosional scars, -

More than 90% of the
streambank surfaces and
immexdiate riparian zone
covered by native
vegelation, including
trees, understory shrubs,
or nonwoody '
macrophytes; vcgetative
disruption through grazing
or mowing minimal or fiot
evident; almost all plants
aJ[owed to grow naturally

surfaces covered by native
vegetation, but one class
of plantz is not well-
represented; distuption
evident but not alfecting
full plant growth potential
to any preat extent; more
than one-half of the
potential plant stubble
height remaining,

70-90% of the streambank

50-70% of the streambank
surfaces covered by
vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
than one-half ofthe
potential plant stubble
height remaining.

Less than 50% of the

*| stteambank surfaces

covered by vegetation:;
disruption of streambank "
vegelation is very high;
vegefation has been
removed to .

5 centimeters or less in
average stubble helght,

Total Score Q& '

Width of riparian zone Width of riparian zone 12- | Width of riparian zone 6- | Width of riparian zene <6
>18 meters; human 18 meters; human 12 meters; human meters: litle or no
activities (i.e., parking activities have impacted : | activities have impacted | riparian vegetation due to
lots, roadbeds, clear-cuts, | zone only minimally. zone a great deal, human activities.

lawns, or crops) have not ! .

impactedzong. i

LetRank | \i0YS | .3 s 43 | 3 .4 0.
RightBank 10 9 ' 2 f 0

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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(FRONT)

STREAMNAME A/ fork, Covun Choed)

STATION #Af 5, & RIVERMILE

LOCATION (I reps Yo EYoperde Y csha | 1A0 10U |
J ¥ 1

STREAM CLASS y_)@, ool

1ar 29 50 648 Thona SO 25 50

FRiver BAsN OO

STORET #

AGENCY

INVESTIGATORS M (aa)yiovd, | > orle .
FORM COMPLETED BY ' DATE !%R%‘?—D' ol | REASONFORSURVEY -
M .
\/MK/@'LMUR{ @™ | Doleotial Mitigaion 3 teo
] . ' o
ggﬁDT%%NS Now - Eglsltrgd ga{; gére\lﬁ%loa heavy rainin thelast 7 days?
g sﬁm&ggygﬁ) g Air Temperature, ,i “ 'C 31‘/'0 o
0 showers (intermittent) Q
—/0Bn %clc)(ud cover 0./Df)_ Other
ShEEEE " - clearfsunny m]
SITE LOCATION/MAF || Draw a map of the stte and indicate the areas sampled (or atfach a photograph)

Sids s o
v, Decdrode”
/??Ji()aj {[nu)Ly/g,A.;LJ/OﬂJ

Quibstrete LoV

1 Glacial g
1 Non-glacial montana i
3 Swamp and bog 3 Other,

Catchment Area
gﬁfm -fed .
ixture of origins

< - ol
M Lt 7013070 MJ 4
\ ﬂ'./fm - s
(ser) = v
wlaple N festue §§ N
. o
| (,4 sace 8 lawtd &
3 :
' = N
Slerpsl .
Mol |
| DO
! - . Erib, -
ST oz T B i | AR e
Stream Origin / Jem?

oy

2. ottt

[uor’ {"

//71% chea S rvw bep&ftc,
. 77

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyion, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 1




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(BACK)

WATERSHED

Predominant Surrounding Landuse
FEATURES 0 Forest L Commgreial

Flelleash.n'e O Industrial
gricultural 0 Other
. jdential

Local Watershed NFS Pollutfon
o evidence [ Some potential sources
Obvious sources

Local Watershed Erosion
- (Nons oderate )’SH&&W

?EGARIA%H ATION e Eldicate the domInant ""eﬁ‘éﬂm'%;"' thedo
18 meter buffer)”

dominan specles present _$<28°AUL,

&%%%‘“ present
right bea/d e fale (eft b

=

L

Estimated Stream Width D,5Z- m
Sampling Reach Area )M‘_m’
Area in km? (m?x1000) l uvim .qr!Em’

~Estimated Stream Depth m

m_ﬁy Cuver )
O Partly shaded X Shaded
High Water Mark 9-2'-‘?'131

Proportion of Reach Represented by Stream

Morpholo
MorRnclogy VB o un /D0
T Fool 26 %

Surface Veloclty ~ mfses
(at thalweg)

INSTRE ' 304 ;
NS AM “ Estimated Reach Length S m 11524

Climiietized Y& QNe
DamPresent OYes JHNo

0 Othex;,

Olls . .
*;{Abaent D8light Moderate  ChProfuso

LARGE
DEBRISWOODY g m?
Densuy of I mkm?* (EWD/ reach area) C
AQUATIC Tndlcate the domlnant type and record the dominant g lﬁecles preseng
YEGETATION 0 Rooted emergent I Rooted submergent Rooted floating LI Free floating
€ Floating Algae RAttached Algas 3
dominant species present
Portion of the reach with aquatic vegefatlon?o %
WATER QUALITY Temperatum L/ ter Odars
D one L Sewage
Specific Conductance_» &¢%4 Z(f 2 Fﬁleum E Oltzﬁrmcal
t =)
Dissolved Oxygen 1 1-S ] B 8 3 DIEP = (g- W ter Burface Olls
ater Surface Of
a9 OSlick Cheen DGlobs OFlecks
gNune EI Other,
Tuebidlty <351 Loy et "
Horib« Ub2+  QClear DSlighty trbid  OTurbid
WQ Instrameat Used 1=~ . OOpaque O Stam . QA Other .
SEDIMENT/ Odors ' i
SUBSTRATE O Normal DﬁSewage Q Petroleum gﬁudge i Sawdust O Paper fiber 0 Sand
O Chemical 03 Ahaerobic  ©None Relict shells 0 Other,

Looking at stones which are not deeply embedded,
e the undeisides blaclk in color?

es QNo
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add up to 100%)
Substrate Diameter % Composition In Substrate Characterl.stlc % Composition in
Type +  Sampling Reach Type Sampling Area

Bedrock | 2, ‘?5 Detritus sticks mﬁ{aooarse plant ?
Boulder |>256mm(10%) e e / Yo
Cobble | 64-256 mm {2.5"-10") ! Muck-Mud bla very fine orpanic
Gravel 2-64 mim (0.1"-2.5%) & (FP 0 J)a
Sand 0.06-2mm (gritty) T — Marl grey, shell fragments
st |0.004-0.06 mm IZ3 b)) 5'/&
Clay <0.004 mm (slick) —

A-6  Appendix A-1: Habitat Assessment and Physicochemical

Characterization Field Data Sheeis - Form 1
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BENTHIC MACROINVERTEBRATE FIELD DA

STREAM NAME N[OV E G yiv e (F e ] LocaTioncumpston's Cameyin M awviha | Co, WV
STATION # VERMILE STREAMCLASS  Peyennia
LATH '50'54.01" LonG 80°34'25.689)] mivEr BASIN O Hh O
STORET # AGENCY
INVESTIGATORS M. Glimore / D.Yor k- LOT NUMBER
FORM COMPLETED BY DATE 2/16/901% REASON FOR SURVEY .
M.Gimne] D.yov e TME o35 D [ potonbis) Mg otien Sehe_
HABITAT TYPES Tndicate (he perceniage of each habifat type present , f
O Cobble % QiSnags € % 0 Vegetated Banks % O Sand %
O Submerged Macrophytes % Sother (hediy ol ) A2 %
| SAMPLE Gear used [ D-frame yklck -net A Other
‘COLLECTION—— L
How were the samples collected? )Eﬁvadmg [ from bank O from boat l 143}
Indlcate the number of jabs/kicks taken in each-habltat type. '
Q1 Cobble [ Snags 1 Vegetated Banks 0 Sand,
0 Submerged Macrophytes 0 Other ( }
GENERAL - domtnantly Led Yolk, heavy nubnent load | NI Uk algacs
COMMENTS ST : N “lin Stream vdacin
~ 2 Jabs - root bank
- Kiok = | y i
~ Kl ~ el

QUALITATIVE LISTING OF AQUATIC BIOTA

Indicate estimated abundance: 0 'f-AbsenUNot Observed, 1=Rare, 2= Common, 3= Abundant, 4=

Dominant

Periphylon 0/1(2)3 4~ Slimes @1 2 3 4
Filamentous Algae i 01 2 3 Macroinveriebrates 0 @ 2.3 4
Macrophytes (@)1 2 3 4 Fish (0Nt 2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS

P

Indicate estimated abundance: "0 = Absent/Not Observed, 1=Rare (1-3 organisms), 2 =Common (3-9
organisms}, 3= Abundant (>10 organisms:), 4 =Dominant (>50 organisms)

Porifera 0 1 2 3 4] Anisoptera ¢ 1 2 3 4| Chironomidae =~ 0 1 3 @; e
Hydrozoa 0 1 2 3 4| Zygopiera 0 1 2 3 4| .Bphemeroptera 0 l,é 3 4
Platyhelminthes 0 1 2 3 4| Hemiptera 0 1 2 3 4 |-Trichoptera | ofiy2 3 4
Turbellaria 0 1 2 3 4| Coleoptera ] 0@ 2 3 4| Other 01 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 01 2 3 4 ﬂ@?hﬁ\ | @
Oligochacta 0 1 2 3 4] Sialidae 01 2 3 4
Tsopoda 0 1 2 3 4| Corydalidas 012 3 4
Amphipoda 0 1 2 3 4| Tipulidac 01 2 3 4
Decapoda 0 1 2 3 41 Empididae 0 1 2 3 4
Gastropoda 0 1 2 3 4| Simuliidae 01 2 3 4
Bivalvia 0 1 2 3 4| Tabinidae . 01 2 3 4
Culgidae 0 1 2 3 4
Rapid Bivassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinveriebrates, and Fish, Second Edition - Form 1 A-25
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e 39, 84877 Lond "
5%‘ NFGC -3 §0.57 5803 (UJ{}L/"\
PRELIMINARY ASSESSMENT SCORE SHEET
(PASS)
) page | of /
s N Fod o Tt ooy rvrdion TYop. /bt ¢
STATION #_BNFLL D RIVERMILE STREAMCLASS Poao N 1a)
AT 0607 5450 LONG ! 25.[p 3 RIVERBASIN S}
STORET # AGENCY
COLLECTEDBY ) \Jp (K. pATE jlp B3] Lors NUMBER OF SWEEPS _¢ {7 -—\/QJ)),
HABITATS: M COBBLE él» QSHOREZONE  DISNAGS yLVEGETATION@J } ] Pao[ LLH\'L

Subehiede - §5 G- wedrodc

Enter Family and/or Genus an

d Species name on blank line.

b\ab:h-\w

Organisms No. | IS | TI |TCR QOrganisms No. | LS | TI {TCR
Oligochacta Megaloptera
Hirudinea Coleopters | 9) pidas, L |2 |by| L
Isopoda
Amphipoda Diptera 2l renen das, ol 7= oy | L
Decapoda
pvemeropiers (1o pbegonudas | (o [T7] byIT
: Gastropoda
Pelecypoda
Plecopiera  [Poaidng Llx |l L
Other
Trichopiera  }4{ ey 3 Al lw ) L
L
Taxonomic cerlainty rating (TCR) 1-5:1=most cerfain, 5=least
certain. If rating is 3-5, give reason (e.g., missing gills). LS=life
stage: [ = immature; P = pupa; A = adult TI=Taxonomists initials
Hemiplera
Site Value Target Threshold 1f 2 or more metrics are = target threshold, site is
Total No. Taxa ﬁ)' HEALTHY
EPT Taxa 3 If less than 2/rne jod'&Te within target range, site 1§
Tolerance Index @:PECTED IMPAIRED

1per

N—

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyion, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 4

A-3




Ver, 1-25-11

FCI Calculator for the High-Gradient Headwater Streams in eastern Kentucky and
western West Virginia HGM Guidebook

To ensure accurate calculations, the UPPERMOST STRATUM of tho plant community is determined based on the
calculated value for Vgoanopy (220% cover is required for tree/sapling strata). Go to the SAR Data Entry tab and enter site
characteristics and data in the yellow cells. For informatlon on determining how to split a project into SARs, seo Chapter
5 of the Operatienal Draft Regional Guidebook for the Functional Assessment of High-gradient Ephemeral and
Intermittent Headwater Streams in Western West Virginia and Eastern Kentucky (Environmental Laboratory

U.8. Army Corps of Engineers 2010).

Project Name: AEP, Mitchell Landfill Project
Location: Cumpston Property, Marshall CO, WV Segment 3

Sampling Date: 02-16-2012 Mitigation Site  Before Project

Subclass for this SAR:
Intermitient Stream

Uppermost stratum present at this SAR: SAR number: Seg NFGC-3
Shrub/Herb Strata
Functional Results Summary: Enter Results in Section C of the Mitigation Sufficiency Calculator
" Functional
Function Capacity Index
Hydrology 0.21
Blogeochemical Cycling 0.47
Habitat 0.13

Variable Measure and Subindex Summary:

- Average .
Varilable Name Measure Subindex
Veeanopy Percent canpoy over channel. Not Used, <20% Not Used
Veusen Average embeddedness of channel. 4.10 0.95
VsunsTRATE |Median stream channel substrate particle size, 92.00 0.10
Vaero Tolal percent of eroded stream channel bank. 140.00 0.32
Viwp Number of down woody stems per 100 feet of stream. 0.00 0.00
Viosn Average dbh of trees. Not Used Not Used
Vanae Number of snags per 100 feet of stream. 5.00 0.80
Vssp Number of saplings and shrubs per 100 feet of stream. 65.00 1.00
VsricH Riparian vegetation species richness. 0.00 0.00
VoeTRITUS Average percent cover of leaves, slicks, etc. 20.00 0.24
Viuers Average percent cover of herbaceous vegetation. 68.75 0.92
ViwLuse Weighled Average of Runoff Score for Calchment. 0.36 0.38
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(Qé’ gr%c/’/ 3 0.13 Version 1-25-11
High-Grhdient Headwater Streams in eastern Kentucky and western West Virginia

Field Data Sheet and Calculator .
N Laiitude/UTM Northing: «

Longiiude/UTM Easting:
Sampling Date:

Team: i -
Project Name:
Location:

SAR Number:

L0
Stream Type: ‘ Ephemeral/Intermittent {cirdle one}
P i,

e

1k

Reach Length (f):

{determined from percent calculated in Vicanopy)

é Be&ﬁw\fter Projec_t {Circle One)

Top Strata:

h 4

e ..
Site and Timing: [Projectj@gation Sjte (drcle one)

Sample Variables 1-4 In sfream channel

1 Vgcanopy Average percent cover over channel by tree and sapling canopy. Measure at no fewer than 10 roughly
equidistant points along the stream. Measure only if treefsapling cover is at least 20%. (If less than

20%, enter at least one value between 0 and 19 to trigger Top Strata choice.)

List the percent cover measurements'at'eachrpoiritrbelo

C)

2

Aﬁerage embeddedn

. VEMBEI')

ess of the streém channel.. -M'éasufe at no fewer than 30 roughly equidistant :
m. Select a particle from the bed. Before moving i, determine the percentage of |

points along the strea

ne sediment, and enter the rating

the surface and area surrounding the particle that is covered by fi
according to the following table. If the bed is an artificial surface, or composed of fine sediments, use a

rating score of 1. If the bed is composed of bedrock, use a rating score of 5.
Embeddedness rating for gravel, cobble and boulder particles (rescaled from Plaits, Megahan, and
Minshall 1983 ) : N

Rating JRating Description
5 <5 percent of surface covered, surrounded, or buried by fine sediment {or bedrock)
4 5 to 26 percent of surface covered, surrounded, or buried by fine sediment __
3 26 to 50 percent of surface covered, surrounded, or buried by fine sediment
2 51 1o 75 percent of surface covered, surrounded, or buried by fine sediment
1 >75 percent of surface covered, surrounded, or buried by fine sediment (or artificial surface}

point below:

‘List the ratings at each
E -_2'(

£

i

u,/)Q
C‘/pf,‘_
C & /

%

am channel subs.ll;aféﬁpadicie size. Measure at no fewer than 30 roughly equidistant points

a VSUBSTRATE"‘_Med|an sire
along the stream; use the same points and particles as used in Vemgeo-
-\ Enter particle size in Inches to the nearest 0.1 inch at each point below (bedrock should be counted as 9% in,
asphalt or concrete as 0.0 In, sand or finer pariicles as 0.08 in):
4 Tolél percent of eroded stream channel bank. Enter the total number df feet of eroded bank on each
erosion for the stream

slde and the total percentage will be calculated If both banks are eroded, total

may be up fo 200%.
Left Bank: - g

Right Bank: -;;




¢

Sample Varlables 5-9 within the entire riparianibuffer zone adjacent to the stream channel {25 feet from each bank).
5 Vi Number of down woody stems (at least 4 iInches in diameter and 36 inches in fength) per 100 feet of
stream reach. Enter the number from the entire 50'-wide buffer and within the channe), and the amount
per 100 fest of stream will be calculated. _
Number of downed woody stems:
6  Vipm ‘Average dbh of trees (meastre only if Vecanopy treefsapling cover is at least 20%). Trees are at least 4 |
inches (10 cm) in diameter. Enter tree DBHSs in inches.
List the dbh measurements of individual frees (at least 4 in) within the buffer on each side of
the stream below: .
Left Side Right Side
j‘ q B et ¢ i
7 Vsme Nhh‘iber of shégs (étrlreast 4" dbh and 36" tall} per 100 feet of stream. Enter number of snags on each
side of the stream, and the amount per 100 feet will be calculated.
Left Side: :
8 Veu Number of saplings and shrubs (woody stems up to 4 inches dbh) per 100 feet of stream (measure only| ==
if tree cover is <20%). Enter number of saplings and shrubs on each side of the stream, and the
amount per 100 ft of stream will be calculated. ‘ o
Left Side: (A5 . Right Side: 7 :Co/ =
9  Vgricn Riparian vegetation species richness per 100 feet of stream reach. Check all species present from
Group 1 in the tallest stratum. Check all exotic and invasive species present in all strata. Species
richness per 100 feet and the subindex will be calculated from these data.
Group 1=1.0 Group 2 (-1.0}
[1 Acerrubrum 1 Magnolia tripetala ! Allanthus altissima [Q/ Lonicera japonica
>@ Acer saccharum [l  Nyssa sylvatica N Albbizia julibrissin 1 Lonicera tatarica
Aesculus flava ] Oxydendrum arboreum | Allfaria petiolata ] Lofus comiculatus
[(] Asimina trloba JZﬂ Prunus serolina D Altemanthera | Lythrum salicaria
[] Betula afleghaniensis M Quercus alha philoxeroides ] Microstegium vimineum
1 Betulalenta [1 Quercus coccinea 'l Aster fataricus | Paulownia tomenfosa
[0 cCaryaafba 0  Quercus imbricaria O Cerastium fontanum [l Polygonum cuspldatum
[0 Caryaglabra ]  Quercus prinus O Coronilfa varia [ Pueraria montana
[] Caryaovalis [0]  Quercus rubra | Efaeagnus umbeflata ﬁ: Rosa mulffifiora
[l Caryaovata 1 Quercus velutina Il Lespedeza bicolor 1 Sorghum halepense
[l Comus florida (]  Sassafras albidum ] Lespedeza cuneata ' Verbena brasiliensis
[0 Fagus grandifolia 1 Tilia americana | Ligustrum obtusifolium
[0  Fraxinus americana [l  Tsuga canadensis O Ligustrum sinense
[0 Lirodendron tulipifera ] Ulmus ametricana
{1 Magnolia acuminata é‘)‘w‘ ‘:f\k\tm/u
0 Species in Group 1 o Species in Group 2

L Se NEGL-S

0o ol LondCd) Peerd
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Sample Varlables 10-11 within at least 8 subplots (40" x 40", or 1m x 1m) In the riparian/buffer zone within 25 fedt from each
bank. The four subplots should be placed roughly equidistantly along each slde of the stream.

10 Vpermmus  Average percent cover of leaves, sticks, or other organic material. Woody debris <4" diameter and
<36" long are include. Enter the percent cover of the detrital layer at each subplot.

Left Side Right Side

Rk ) st - (A 5 o S s
Avaﬁge percentage cover of herbaceous vegetation (measure only if ree cover is <20%). Do not
include woody stems at least 4" dbh and 36" tall. Because there may be several layers of ground cover
vegetation percentages up through 200% are accepted. Enter the percent cover of ground vegetation
at each subplot.

11 Viesn

Left Side

prwcs

Right Side

Sample Variable 12 within the entire catchment of the stream.

12 Vyuse  Weighled Average of Runotf Score for watershed:
Land Use (Choose From Drop List) g‘é‘;‘:: (;:tlrﬂ_ ?;?2;?3
i ment {not >100}
resiclential /sches] [ 'éo e v T
pastvre S0 % v
R{ eyt 3’@ A v
v
v
v
v
v
Summary Note;:;
Variable VSl p bank - maw‘”{ lea "'-m'moh'm‘ﬁqf otdjac,w’l'h—- Lo
Vecanopy ‘ ‘
Vensen - J}zpi«io lea cho ﬁe Jd also Alemg r-:‘jld- Lok
VsussTraTE - éé,&,d/?‘ Pao/ v el ney S o 4(’,9?41‘ Wu
Veero _
Viwp
V1pon
Vsnas
Vssp
VsricH
Voetritus
Viers
VwLuse
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT

L

Grade ~2.%
A wirdud  lon

JPeAD PMQ

STREAM NAMENoi thfor kGrave. Cree

LOCATION Lewis frop, Cameryn, Marsna l ¢, WV

STATION #

RIVERMILE

STREAMCLASS Perennia!

"LAT 39°50'51, 7190 Long B0°34* 1,419

RIVER BASIN OH1D

Parameters to be cyaluated in sampling reach

4. Sedimeat
Deposition

3. Pool Yarlabllity
-~

SCORE\ L&

5. Channel Flow
Status

Even mix of large-
‘shallow, large-deep,
small-shallow, small-deep

Majority of pools large-
deep; very few shallow.

Shallow pools much more
prevalent than decp pools.

Majority of pools small-
shallow or pools absent.

pools present.

Litile or no enlargement | Some new increase in bar | Moderate deposition of Heavy deposits of fine
of islands or point bars formation, mestly from new gravel, sand of fine | material, increased bar
and less than <20% ofthe | gravel, sand or fine sediment on old and new | development; more than
boitom affected by sediment; 20-50% of the | bars; 50-80% of the 80% of tha bottom
sediment deposition. bottom affected; slight . bottem affecled; sediment | changing frequently; pools
deposition in pools. deposits at obstructions, | almost absent due to
'| constrictions, and bends; | substantial sediment
moderate deposition of deposition.
Jpgols prevalent.

Woater reaches base of | Water fills >75% of the | Water fills 25-75% of the | Veery little water in

both lower banks, and available channel; or available channe!, and/or | channel and mostly
minimal amount of <25% of channel substrate riffle substrates are mostly | present as standing pools.
channeduﬁbstrate is is exposed. exposed. !

55 1

13 112 14 )

20'{{t9/ 18 17 " 16,

15 14 13 12 1§

STORET # AGENCY
INVESTIGATORS (Jfbmoﬂe/ qOoRK ,
FORM COMPLETED BY pATE-2 1/ 2015~ REASONFOR SURVEY oy l'(.a
oflmaurfor- TIME . GO Pbontial MifTgetion 34
Habitat Condition Category
Parameter Optimal Suboptimal . : Marginal Poor .
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable \ >

1. Epifaunal substrate favorable for habitat; well-suited for habilal, habitat * | habitat; lack of habilat is QQ“P

Substrate/ epifaunal colonization and | full colonization potential; | availability less than obvious; substrate

Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate unstable or Iackmg bt d \u—")

— submerged Yogs, undercut | maintenance of | frequently disturbedor \ “y ?
banks, cobble or other populations; presence of | removed. ./\)\ ) A ;/
slable habitat and at stage | additional substrate in the =N e - 5T
to allow full colonization | form of newfall, but not RN %9
potential (i.e.,, logs/snags | yet prepared for . >
that are not new falland | colonization (may rate at : M

l @ not transient). -~} high end of sgale). ?ﬂ &‘1‘?‘1 5‘,"? %Nx
g 1 PETEETOY /T PR D : s
BEERC RA VAV K g . N
o e s deners
Mixture of substrate Mixture of soft sand, mud, | Allmud or ¢lay organd | Hard-pan clay or bedrock;
2. Pool Substrate | malerials, with gravel and | or clay; mud may be bottom; little or no roof no rool mat or végetation.
Characterization firm sand prevalent; root | dominant; some roof mats mat; no, submerpged
mats and submerged - and submerged vegetauon Vegetation, - M
vegetation common. present. 33 ¢
SCORE Q} 20,19 48 1716|1514 13 120140 (- 9) 8) .75, wﬁplclﬂ e

543727100

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyfon, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Q(L&%¥
Habitat ' Condltion Category :

Parameter
Opilmal Suboptimal Marginal Poor
6. Channel Channelization or Some channelization || Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of | extensive; embankments | or cement; over 80% of
minimal; stream with bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past present on both banks; and | channelized and disrupted.
channelization, i.e., 40 to 80% of stream reach | Instream habitat greatly
dredging, (greater than channelized and disrupted. { altered or removed
past 20 yr) may be entirely.
present, but recent
. channelization is not
! present
SCORE J@ 5 HIANUH NG W) Pt 9807 6] 5042358 1 b,
The bends In the siream | The bénds in the stream | The bends in the siream | Charinel straight;
7. Channel increase the stream length | increase the stream length | increase the stream length | waterway has been
Sinnosity 3 to 4 times longer than if | 1 to 2 times longer than if’ | 1 fo 2 times longer than if | channelized for a long
it was in a straight line. it was in a straight line. it was in a straight line, distance,
(Note - channel braiding is B
considered normal in
coastal plains and other
low-lying areas. This
parameder is not easily
E rated in these areas.) -
SCORE 20..19,..18..,i7. 16| .15, 544 3 2 130

'g
g
-1
g
a
8
E=| Banks stable; evidence of | Moderately stable; Moderately unstable; 30- | Unstable; many eroded
5 | 8. Bank Stability erosion or bank failure infrequent, small areas of | 60% of bank inreach has | areas; "raw™ areas
3 (score each bank) | absent or minimal; little | erosion mosily healed areas of erosion; high frequent along straight
_E potential for future over, 5-30% of bank in | erosion potential during | sections and bends;
3 problems. <5% ofbank | reach has areas of erosion. | floods. obvious bank sloughing;
5 affected. 60-100% of bank has
= erosional sears.
& | scoreQam [T -
= . o =+ =
£ | SCORE ERB) e g i B j ] o zl‘m-(-_-:-.;‘z]z Qi
2]
% - More than 90% of the T0-90% of the streambank | 50-70% of the sireambank | Less than 50% of the
g | 9. Vegetative simeambank surfaces and | surfaces covered by native | surfaces covered by sireambank surfaces
E Profection (score’ ~ | Immediate riparian zone | vegetation, but one class ] vegetation; disruption covered by vegetation;
A« | each bank) covered by native of plants is not well- obvious; patches of bare | disruption of streambank *
vegetation, including represented; disruption soil or closely cropped vegetation is very high;
Note: determine left | trees, understory shrubs, | evident but not affecting | vegetation commen; less | vegetation has been
or right side by or nonmwoody full plant growth potential | than one-half of the removed to
facing downstream. | macrophytes; vegelative. | to any great extent; more | potential plant stubble 5 centimeters or less in
disruption through grazing | than one-half of the height remaining. average stubble height,
or mowing minimal or ot | polential plant stubble
evident; almost all planis | height remaining.
allowed to grow paturally.
SCORB[E ws) |tz ] B

SCORE (). (RB) | RightBank}’:
Width of riparian zone Width of riparian zone'12- | Width of riparian zone 6- | Width of riparian zone <6

10. Riparlan >18 meters; human 18 meters; human 12 melers; human meters: little or no
Vegetatlve Zone activities (i.e,, parking aclivities have impacted | aclivilies have Impacied | riparian vegetation due to .
Width (score each | Jots, roadbeds, clear-culs, | zone only minimaly. Zone a great deal. huran activitics. ,

bank riparian 20n¢) | Jawns, or crops) have not
. impacted zone. /A=<

SCORE\O(LB) TeftBank o/ | "8 7 6. .l 57 4. 3 "2 1 .o

SCORE | (RB) |RightDamk_ 10 9 8§ 7 6 s 4 3 2 [Ty 0
——/ :

Total Score I ]‘:\
5 u,hop[«(' acal

A0 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

éC - L/

(FRONT)

STREAM NAME N??ﬁ flilonot (o LOCATION Lew S T’ﬂpoﬁ"fl ChusdonRd. . Yheshatl (p LoV
STATION # ¥ RIVERMILE STREAM CLASS {hnorrriza

1aT.34.5051/19{p LoNGSO®

RIVERBASIN ) H

STORET #

AGENCY

INVESTIGATORS M- (Lrfmipye , | D

prit,

FORM COMPLETED BY I paTe 3/142- SON FOR SURVEY A
L/ TIME JaaD) _ AM . » (A Lo Sides Asuindsor
M(’»Imorel 0 U\-Ha 1-‘-1 A s
.J'GOW"“ n_gdﬂ- . J >3 = o.oaJ
WEATHER Now &V Past 24 s there been a heavy rain in the Iast 7 days? J/ a4 - ©.0F
CONDITIONS hoprs es Ll No . g
[m] storm (heavy rain) . Jb‘:’. o 5’ F 9}3 - 0.
[ rain (steady rain) Air Temperaturet @1 " C 37 2w O o=t
u showers (intermittent) a oth ~
%0 %cloud cover 0 % er. 2j2g - O o
,w cl@lsun.ny o =7 JYT- O ﬂs’

dl"il/t !Uﬂ ‘/ /U’hlﬂrp:uvg‘f

z’,’}éi{}z\

-

—-p. 07
j!“:lqr 0.0l
Iéml’hu/lf\
P’

I

- Cloltin R
STREAM m Subsystem Stream Type
CHARACTERIZATION erenmal O Infermittent 12 Tidal Coldwal 0 Warmwater
Siream Origin Catchment Area kn?
0 Glacial
O Non-glacial montane Ni of on‘gms

0 Swamp and bog

Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinveriebrates, and Fish, Second Edition - Form 1

A-5
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Vigeat

- PHYSICAL CHARACTERIZATION/WATER QUALI FIELD DATA SHEET
(BACK)
WATERSHED nmmant Surroundlng Landuse Local Watershed NPS Pollution
FEATURES rest 0 Commercial QO No evidence L1 Some potential sources
k 1eld!Pasmre 0 Industrial bvious sources
gricultural O Other .
esidential Local Waterghed Erosfon
O None oderate L Heavy
RIPARIA] hy in: d the domi % i
E%GE'{A'EI?TN \Eq,lrcétset e dominant typeﬂlé%%:sor e l]mlEfll species present DO Herbaceous
meter bu -
er) " dominant species present S'\‘ICG mo e
INSTREAM Estimated Reach Lenglhd-’ 0, HB m R arﬂy Cover
FEATURES ? Zq ﬂ y open 1 Partly shaded [ Shaded
Estimated Stream Widtt 7-0O2sm b ” 71
High Water Mark 6' , m 2
Sampling Reach Areacd 7 i 9 m*
Proportmn of Reach Represented by Stream
Area in km? (m’ xlODD)qu qubkm’ Mor olo Tyg
") ¢ L1 /u ORun 3 0 %
Espmated Stream Depth LEL& b O EI Pool
tqbﬁ%"l
Sur.l'ace Velocity misec Channelized 0 Yes Mlo
(at thalweg) M .
. ~ 'y .DamPresent IYes ,@
LARGE WOODY LWD g m?
DEBRIS . : ; aom?rnu-d ~ 2% ?J\Eﬂ- e
Deasity of LWD cA 2 mYkm (LWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present
VEGETATION O Roofed emergent 0, Rooted submergent Rooted floating 11 Free floafing
[ Floating Algas W-Attached Algae
dominant species present
Portion of the reach with aquatic vegetatlon 40 %
WATER QUALITY Temperature(a, 3(7 °c ter Odors
246 ormal/None O Sewage
Specific Conductance 8 ggtlrioleum g Olgﬁmlcal
ishy er
Dissolved Oxygen m
Water Surface Olls
b bl Qslick” USheen OGlobs O Flecks
one er
Turbidity 2.9
(i b US Z /%hldlty El‘nnt meaaﬂll;eg) O Turbid
t Used _Hl)_L i urbi
WQ Instrument Use 0 Opaque 1O Stam L) Other,
SEDIMENT/ Qdors De
SUBSTRATE omnal 0 Sewage O Petroleum lslludge 0 Sawdust O Paper fiber [ Sand
g ghﬁmical 0 Anaerobic QO None EI Relict shells Q Other,
ther.

Luokmg at sfoncs which are not deeply embedded,
ils the undersuies black in celor?
JAbsent [0 Slight [ Moderate a Profuse U No

/

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) {does not necessarily add up to 100%)
Substrate Diamefer % Composition in Substrate Characteristic % Com]imsmon In
Type Sampling Reach Type Sampling Area
Bedrock 55 Detritus sticks, wood, coarse plant :
materials (CPOM) P 5“
Boulder |>256 mm (10%) —
Cobble 64-256 mm (2.5°-10"} 2 0 Muck-Mud Fl!"aPO V§IY fine organic i
Gravel 2-64 mm (0.1"-2.5") =
d .06~ i 1
San 0.06-2mm {gritiy) 10 Marl grey, shell fragments .
Silt 0.004-0.06 mm T2
Clay | <0.004 mm (slick) —
¥
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

: ?v‘l /_u;/‘ /Uoru Sanoly wd‘fldj /94, /&Ja at toss e anm

QUALITATIVE LISTIN G OF AQUATIC BIOTA
Indicate estimated abundance: 0= Absenthot Observed, 1=Rare, 2= Common, 3= Abundant, 4=

Dominant ‘.}:‘7
L : o~
Periphylton 0 1 4 Slimes 01 2 4
Fitamengous Algae 3 4 Macroinvericbrates 01 2/3)4
Macrophyles . /%1 2 3 4 Fish 0 1/2°8 4
g — - —
pams ot $M9 2 FIELD OBSERVATIONS OF MACROBENTHOS

*f;i‘rf{’euk\-w\ Jindicate estimated abundance: “0 = Absen/Not Observed, 1=Rare (1-3 organisms), 2= Common (3-9

] ‘ j organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms)
' /"Cal\/opfu\/q;o’ac.-
Porifera 0 1 2 3 4] Anisoplera 0 1 2 3 4] Chioromidee 0 1 2 3 (a)jit it
Hydrozoa 0 1 2 3 4| Zygoptera| & 0 1 2 3 4|Ephemeroptera 0 1 2 3 4

' Platyhelminthes 0 1 2 3 4 | Hemiptera 0 1 2 3 4| Trichoptera N 012 3 4

A Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4| Other 012 3 4

_ Hirudinea 0 1 2 3 4| Lepidoptera 0 1 2 3 4 Hptagens AWJWM g g
Oligochaetal | 0 1 2 3 4| Sialidae 013 3 4 L g L
Tsopoda 0 1 2 3 4| Corydalidee 0 1 2 3 4|Astalic clam-1i
Amphipoda 0 1 2 3 4| TipulideettlfMl 0 1 2 3 4| Hplrocycadac Ml
Decapoda 0 1 2 3 4| Bmpidide 0 1 2 3 4|YYmnaphidillae i1l
Gastropoda 0 1 2 3 4| Simuliidec 0123 4 gw,wmodud Lt _
Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4|periid }erl ollduc .]J'I'Uk\‘f\\
> Culcidae 0 1 2 3 4lBmlled
'k

‘1, |\' ' L) ; .
'Far\'!'allfd olarf'cr,uﬂ’
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Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 ‘ A-25

STREAMNAME - | N Forkolornuses | JOCATION [ 2uis' e el LoV
STATION #\/Fs, 5/ RIVERMILE, STREAM CLASS 42, 2  # 4422
AT BT AL LoNGEAY3Y 7619 | RIVER BASIN_ ppdy 1>
STORET # ~ | agency
INVESTIGATORS (o] iove./\prk_s LOT NUMBER
FORM COMPLETED BY ~ DATE3]]] 2> (;? REASON FOR SURVEY
gilmare [ yorf— s oy I P frrhy Ll Mf*hqvhm Sl _
PN
: - R
HABITAT TYPES ||\ Ipdicate the percentage of each habltat type present . ’
CobbleZf] % QSnags__ % U Vegelated Banks X sand 1® % :
() Submerged Macrophytes % D Other ( ) % i i
SAMPLE Gearused L D-frame ykick-net Q Other
COLLECTION _
How werc the saniples collected? }‘\wading Q from bank i from boat
icate th: ber of :bsllucks taken in each habitat type.
,g%obble i Snags QO Vegetated Banks_ X{ and !2
1 Submerged Macrophytes, ﬂOther( lt.’a'fl pac - -
r s mostl, dedrock A widbhee Yo
GENERAL Syream & ock -~ 5/ SterFeree L f&/za,k
COMMENTS . .
Jidiment v ppicphydn. Soore atbacked, alycer u
pbaerved wfns A/ 2030 % ¢ )reack.. reok oere r‘£ q deap




new idondd Lang B @ccgéﬂr

8 Q% ( NL‘;&)C — (_/ PRELIMINARY ASS(EPiSSI\Sl)ENT SCORE SHEET
~ ) page [ of I
STREAM NAME | LOCATION is N Mafshall o,V
STATION # /V /2.6, RIVERMILE STREAM CLASS ¥’ nt (irits |
AT 82 50! 81096 LoNG S05Y! 7.4 M| mvER BASIN @ W
STORET # ' AGENCY
COLLECTEDBY D.AJprk_ paTEQYeB 13| LoT# NUMBER OF SWEEPS_J 7 —Sghwpled
HABITATS: 4 COBBLE OSHOREZONE  B(SNAGS O VEGETATION { *55 Mtz

Enter Family and/or Genus and Species name ¢n blank line.

Organisms No. | IS | TI |TCR Qrganisms No. | LS | TI |TCR
Oligochacta ro,]hdwbrm a A' bl.[ _1_ Megaloptera

Hirudinea Coleoptera

Isopoda

Amphipoda Diptera thuneonid> PSol LY | L
. Lpulid g [L || L

Decapoda

_|Bphemeroptera Hp_"‘)innem;‘.d;cl JeiL by | L
LAnett i 3 |L DY |L |Castropoca

velecypoda  |(ppbigyla Flumatg A1 A OV 1L
Plecoptera | 1 rfidf 3 |
Brlalid g

~ |

Other

Trichoptera [ }Oﬁ 50501 i v, d [ﬂ
Udeopsyehid V{p | L | Dy
[imoephi d 13

T~
[
e,
N

—
L= g
e

Taxonomic cerfainty rating (TCR) 1-5:1=most ceriain, 5=least
cerlain. If rating is 3-5, give reason (g.g., missing gills). LS=life
slage: I = immature; P = pupa; A =adult TI=Taxonomisls initials

o Hemiplera ,
Site Value Target Thr&hold IF2 or more metrics are > target lhreshold, site is
Total No. Taxa ]2‘ , HEALTHY
EPT Taxa 7 ) If less than 2 me%ﬂw"ﬁﬂlm"gﬁ‘mes
Tolerance Index %) C "SUSPECTED IMPAIRED

e T TR

Stere a@/ Harginal

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 4 A-31



Ver. 1-25-11

FCI Calculator for the High-Gradient Headwater Streams in eastern Kentucky and
western West Virginia HGM Guidebook

To ensure accurate calculations, the UPPERMOST STRATUM of the plant community is determined based on the
calculated value for Vgcanopy (220% cover is required for treefsapling strata). Go to the SAR Data Entry tab and enter site
characteristics and data in the yellow cells. For information on determining how to split a project into SARs, see Chapter
& of the Operational Draft Regional Guidehook for the Functional Assessment of High-gradient Ephemeral and
Intermittent Headwater Streams in Western West Virginla and Eastern Kentucky {Environmental Laboratory

U.S. Army Corps of Englneers 2010).

Project Name: AEP, Mitcheli Landfill Project
Location: Lewis Property, Marshall CO, WV Segment 4
Sampling Date: 03-01-2012

Mitigation Site  Before Project
—Subclass for this SAR: :
Intermittent Stream
Uppermost stratum present at this SAR: SAR number: Seg NFGC-4

Functional Results Summary:

Tree/Sapling Strata

Enter Results in Section C of the Mitigation Sufficiency Calculator

Function Functional
Capacity Index

Hydrology 0.54

Biogeochemical Cycling 0.55

Habitat 0.50

Variable Measure and Subindex Summary:
Variable Name Average Subindex
Measure

Veeanopy |Percent canpoy over channel. 40.50 0.37
Veusen [Average embeddedness of channel. 2.20 0.53
VsussTRATE IMedian stream channel substrate particle size. 3.89 1.00
Vacro {Total percent of eroded slream channel bank. 50.00 0.81
Viwo [Number of down woody stems per 100 feet of stream. 6.00 0.75
ViobH Average dbh of trees. 8.86 1.00
Vaung |Number of snags per 100 feet of stream. 1.00 1.00
Vssp Number of saplings and shrubs per 100 fest of stream. Not Used Not Used
Vsrich Ripairian vegetation species richness. 0.00 0.00
Voetaitus Average percent cover of leaves, sticks, ete. 28.13 0.34
Vuere Average percent cover of herbaceous vegetaticn. Not Used Nol Used
VaLuse Weighted Average of Runoff Score for Calchment. 0.42 0.44
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- . High-Gradient Headwater Streams in eastern Kentucky and western West Virginia
’ Field Data Sheet and Calculator
¥ G e i Latitude/UTM Northing: 29’
Longitude/UTM Easting: #3
Sampling Date: 33/

Reach Length (ft):

‘Streamn Type: | Ephemeral/Intermittent (tircle one) ——~ | ¥

Top Strata: (determined from percent calculated In Veeanory)
Site and Timing: | Projecuqﬁgation Shdrde one) v @fﬁ?@ﬂ\fter Profect (Circle One) l v

Sp—
Sample Variables 1-4 in stream channel

1 Vecanopy Average percent cover over channel by ree and sapling canopy. Measure at no fewer than 10 roughly
equidistant points along the stream. Measure only if tree/sapling cover is at least 20%. (If less than
20%, enter at least one value between 0 and 19 fo trigger Top Strata choice.)

List the percent cover measuremenis at each point below:

32 S R i X A% HESE L
Vemseo Average embeddedness of the stream channel. Measure at no fewer than 30 roughly equidistant
points along the stream. Select a particle from the bed. Before moving it, determine the percentage of |
the surface and area surrounding the particte that is covered by fine sediment, and enter the rating
according to the following table. If the bed is an artificial surface, or composed of fine sediments, use a
rating score of 1. if the bed Is composed of bedrock, use a rating score of 5.

Embeddedness rating for gravel, cobble and boulder particles (rescaled from Platts, Megahan, and
Minshall 1983)

Rating_ |Rating Description

5 <5 percent of surface covered, surrounded, or buried by fine sediment {or bedrock)

4 5 to 25 percent of surface covered, surrounded, or buried by fine sediment

3 26 10 50 percent of surface covered, surrounded, or buried by fine sediment

2 51 to 75 percent of surface covered, surrounded, or buried by fine sediment

1 >75 percent of surface covered, surrounded, or buried by fine sediment (or artificial surface)

List the ratings at each point below:

3 VsysstRATE Medlan stream chanr.lle!‘éubétraté‘ pél‘th[Ve size. Measure at no fewer than 30 roughly equidisi;mt points
along the stream; use the same poin{s and particles as used in Veygep-

Enter particle size In inches to the nearest 0.1 inch at each point below (bedrock should be counted as 99 in,
asphalt or concrete as 0.0 in, sand or finer particles as 0.08 in): o

w7 j

ed stream chan}lel bank. . n{ef the iotai-aﬁmbéré eet of eroded bank on each
side and the total perceéptage will be calculated If both banks are eroded, total erosion for the stream
may be up to 200%. "

_{_.(\ Lefi Bank: 1
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Sample Varlables 5-9 within the entire riparian/buffer zone adjacent to the stream channel (25 feet from each bank]).
5 Viwo Number of down woody stems (at least 4 inches in diameter and 36 inches in length) per 100 feet of
stream reach. Enter the number from the entire 50™-wide buffer and within the channel, and the amount
per 100 feet of stream will be calculated.
Number of downed woody ste ‘
6  Vipen Average dbh of trees (measure only if Veeanopy treefsapling cover is at least
inches (10 cm) in diameter. Enter tree DBHs in inches.
List the dbh measurements of individual trees (at least 4 in) within the buffer on each side of
the stream below:
Left Side Right Side
= Ap & ik :
7  Vaue Number of snags (at least 4" dbh and 36" all) per 100 feet of stream. Enter number of snags on each
side of the stream, and the amount per 100 feet will be calculated.
Left Side: 1 Right Side: Sl
8 Vg Number of saplings and shrubs (woody stems up to 4 inches dbh) per 100 feet of stream (measure only
if tree cover is <20%). Enter number of saplings and shrubs on each side of the stream, and the
amount per 100 ft of stream will be ce_l‘lqulated.
Left Side: .1t S iien s oo Right Side: ;. :
9 Vgricn Riparian vegetation species richness per 100 feet of stream reach. Check all species present from
Group 1 in the tallest stratum. Check all exotic and invasive species present in all strata. Species
richness per 100 feet and the subindex will be calculated from these data.
Group1=1.0 Group 2 (-1.0)
(1 Acermbrum []  Magnolia tripetala | Aifanthus allissima /87 Lonicera japonica
>i| Acer saccharum O] Nyssa sylvatica | Albizia julibrissin J Lonicera tatarica
[ Aesculus Rava 1  Oxydendrum arboreum []  Abiara petiolata [0  Lolus comiculatus
[C] Asimina frifoba [0  Prnus serotina ]  Afternanthera [0  Lythrum salfcaria
[] Belula alleghaniensis [0  Quercus alba philoxeroides | Microstegium vimineum
L] Betulalenta ]  Quercus coccinea | Aster tataricus ] Paulownia tomentosa
] CcCaryaalba [0  Quercus imbricaria 4 Cerastium fontanum Q/ Polygonum cuspidatum
(] Caryaglabra [0 Quercus prinus ] Coronilla varia ] Pueraria montana
] Caryaovalis [} Quercus rubra [l Elacagnus umbeliata W Rosa mufiiflora
[0 Caityaovata | Quercus velulina | Lespedeza bicolor | Sorghum halepense
[0 Comus florida [(1  Sassafras albidum O] Lespedsza cuneata ] Verbena brasiliensis
1 1\;21 Fagus grandifofia [0  T7ilia americana [}  Ligustrum obtusifolium
I 1 Fraxinus americana 1 Tsiga canadensis O Ligustrum sinense
/\ﬁ Liriodendron tuliplfera [0  Ulmus americana
[] Magnolia acuminata ﬁ carpput
Cotoling Mu}
0 Species in Group 1 0 Species in Group 2
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Sample Variablés 10-14 within at least 8 subplots (40" x 40", or 1m x 1m} in the riparianfbuffer zonewithin 25 feet from each
bank. The four subplofs should be placed roughly equidistantly along each side of the sfream.

-0

Left Side

Right Side

10 Vpemrus  Average percent cover of leaves, sticks, or other organic material. Woody debris <4" diameter and
<36" long are include. Enter the percent cover of the detrital layer at each subplot.

fred

" VHERB

Average percentage cover of herbaceous vegetation {(measure only if tree cover

s <20%). Do not
include woody stems at least 4" dbh and 36" tall. Because there may be several layers of ground cover |2

vegetation percentages up through 200% are accepted. Enter the percent cover of ground vegetation

at each subplot.

Left Side

Right Side

Sample Varlable 12 within the entire catchment of the stream.

12 Vyause  Weighted Average of Runoff Score for watershed:
Runoff % in Running
Land Use {Choose From Drop List} Score Catch- Percent
ment (not >100)
Residential -

Pasture/ s -

FoResT—

 IEAENENERE SR NE

Variable

VSl

Veeanopy
Vemsep
VsupstraTE
ViEero
VLWD
VTDBH
Vsnae
Vssp

Vsricy
Voerritus

Viers

VwLuse
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HABITAT ASSESSMENT FIELD DATA SHEET—L()W GRADIENT STREAMS (FRONT)

pvd

STREAM NAMETT DTON, Farkémkcfecz.

LOCATION /\/lg[_s\aal\ to, u.)\/ (Cu,nwd'on l'}DD\

STATION #7F4(¢ 'S RIVERMILE_ ______

STREAMCLASS Y p Al vndal

LAT 25T £0.495 1ona80 3] 23.103

RIVER BASIN /fAi>

4. Sediment
Deposltion

SCORE lp’

§. Channel Flow
Status

SCORE )

19

IS 14 413 12 ll

STORET # ) AGENCY /
NVESTIGATORS DAWN NW ¥ /M (W) 6 siywivd
FORM COMPLETED BY DATE 2! 1‘ 12 REASON FOR SURVEY
A -\ TIME Y)b  am fu
DovnYove [Mavv Giimae E\ev o) MihgahiomAvee
’ J
Habltat Condltion Category
Parameter Optimal Suboptimal Marginal Poor
Greater then 50% of 30-50% mix of stable 16-30% mix of stable Less than 10% stable
1. Eplfaunal substrate favorable for habitat;, well-suited for habilal; habitat habitat; lack of habitat is
Subsirate/ epifaunal colonization and | full colonization polentlal; | availability less than obvious; substrate
Available Cover fish éover; mix of snags, | adequate habitat for desimble; substrate unstable or lacking.
I submerged logs; undercut- | maintenance of —— | frequently: disturbed or——
banks, cobble or other populations; presence of | removed.
stable habitat and at stage | additional subsirate in the
to allow full colonization | form of newfall, but not
potential (i.e., lops/snags | yet prepared for
that are not new faltand | colonization (may rate at
- not transient). Egl_l end of scale).
g SCORE q’ 201918 17016 |15 1a 13 2 A e 9785 (7) e TS A
E’ Mixture of substrate Mixture df soft sand,Jmud, | All mud or clay or gand Hard-pan clay or bedrock;
=, | 2. Pocl Substrate | materials, with graveland | or clay; mu ¢ bottory; little or no root no root mat or vegetation.
E Characterization firm sand prevalent; root | dominant; some root mats | maf, no submgrged :
a mats and submerged and submerged vegetalion | vepetajion,
= vegelation common. present.
E SCORE ..° 20..19:: 181716} 15 14 . 13..12 .11 A0 -9 8 7((_6/ 5,4.3.2 1:0.
§ Even mix of large- Majority of pools large- | Shallow pools much more | Majority of poels small-
2 | 3.Pool Variability shallow, targe-deep, deep; very few shallow. | prevalent than deep pools. { shallow or pools absent.
-] small-shallow, small-deep )
4 poo[s prcsent
o
B
£
&

Little or no enlargement | Some new increase in bar | Moderate deposition of Heavy deposits of fine
of islands or point bars formalion, mostly from new gravel, sand or fine miaterial, increased bar
and less than <20% of the | gravel, sand or fine sediment on old andnew | development; more than
botlom afiected by sediment; 20-50% of the | bars; 50-80% of the - 80% of the boltom
sediment deposition. bottom affected; slight . | bottom affected; sediment | changing frequently; pools
deposition in pools. deposits at obstructions, | almost absent due to
'| constrictions, and bends; | substantial sediment
moderate deposilion of deposition.
pools prevalent. P
2019 ik 17 e asiaa 3 o deiie g i e 504 32
| Water reaches baseof = | Water fills >75% ofthe | Water fills 25-75% of the | Very little water in
both lower banks, and available channel; or available channel, and/or | channel and mostly
minimal amount of <25% of channel substrate | riffle substrates are mostly | present as slanding pools.
channel substrale is is exposed. exposed.
exposed. -

20 19 18 170 16}

13 12 11°

5.4.37°2.1.0

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach ‘

scon\‘e—3

8. Bank Stability

SCORE _‘_ aB)

0

SCORE~_(LB)
SCORE Y (RB)

Total Score ;5 q

(score each bank)

'}) .

Banks stable; evidence of
erosion or bank failure
absenk or minimal; little
potential for future
problems. <5% of bank
affected.

20..19,.18...47,..16.

15,0147

Moderately stabls;
infrequent, small areas of
erosion moslly healed
over. 5-30% of bank in
reach has areas of erosion,

Habitat Condition Category
Parameter
Opiimal Subopiimal Marginal Poor
&. Channel Channelization or Some channelization .| Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of | extensive; embankments | or cement; over 80% of
minimal; strearn with bridge abuiments; or shoring structures the stream reach
normal pattemn. evidence of past present on both banks; and éhannelized and disrupted.
channelization, i.e., 40 to 80% of stteam Instream habitat greatly
dredging, (greater than channelized and disrtipted. | altered or removed
past 20 yr) may be entirely.
present, but recent
. channelization is not
scone' | B [ iy % . 1090086 | 5 w3 1o
The bends in the steam | The bénds in thestream | The bends in the stream | Channel straight;
7. Channel increase the stream length ] increase the stream length | increase the stream length | waterway has been
Sinuoslty 3 to 4 times longer than if |  to 2 times longer than if [ I to 2 times longer than if | channelized for a long
it was In a siraight line, it was in a straight line. it was in a straight line. distance. Ay 34
(Note - channel braiding is a WY
considered normal in ™ m V‘"
coastal plains and other g‘{ o \v
low-lying areas. This \\03‘ ,2{ ] )(.J'J
parameter is not easily cr F
rated in these areas.) £

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

Unstable; many eroded
areas; "raw" areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
erosional scars,

- More than 0% of the 70-90% of the streambank

9. Vegetatlve streambark surfaces and | surfaces covered by native
Protectlon (score immediate ripacian zone | vegetation, but one class
each bank) covered by native of plants is not well-

vegetation, including represented; disruption
Nole: determine Ieft | trees, understory shrubs, | evident but not affecting
or right side by or nonwoody full plant growth potential
facing downsiream, | macrophytes; vegetafive . | 1o any great extent; more

disruption through grazing | than one-half of the

or mowing minimal or not | potential plant stubble

_ evident; afmost all plants | height remaining.

allowed fo grow na

50-70% of the streambank
surfaces covered by
vegetation; disruption
obvious; patches of bare
soil or clossly cropped
vegetation common; less
than one-half of the
potentiat plant stubble
height remaining,

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank *
vegetation is very high;
vegetation hag been -
removed to

5 centimeters or less in
average stubble height,

:

3

RightBank 10 9

P@a/’

Width of riparian zone Width of riparian zone 12- | Width of riparian zone 6- | Width of riparian zone <6
10. Rlparian >18 meters; human 18 meters; human 12 meters; human meters: little or no
Vegetative Zone aclivities (i.e., parking activities have impacted | activitics have impacted | riparian vegetation due to
Width (scors each | Jots, roadbeds, clear-cuts, | zone only minimally. zone a great deal. human activities.
bank riparian zon€) | Jawns, or crops) have not '
o impacted zone,
SCORE”__(IB) (lLeftBank ie s | 403 2 1

£
o/

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

Ses. aWwWee -5 ¢ | (FRONT)

STREAMNAME‘rﬁbfoU erl‘vao OK LOCATION (WA S Camaun Marihal, W/
STATION #£5¢5 WE GRIVERMILE STREAM CLASS  p A\ p il alfg,
LAT 39 &/ £ 0-9G5.0NGZ0 24 23,103 river BASIN (M D
STORET # AGENCY
INVESTIGATORS D) \id MWNC IMAV bl Iy
FORM COMPLETED BY DATEZ“ 'I' YA REASON FOR SURVEY
ONOZEIM 6 Lipuel = & | oyl M\mahm Ayqo
WEATHER Now Past24  Hasthere! nah nin thelast 7 days?
CONDITIONS . hours (A

2 storm (heavy rain) d Alr Temperature "~ c3 2* Fd

a rain (steady rain) a

0 showers (intermittent)
1o "%" vecloud cover o Other
clear/sunny ———

SITE LOCATION/MAP || Draw a map of the site and Indicate the areas sampled (or atfach a photograph}

¢ tovston. Rd
_Clorert BT

i

Stream Origin Catchment A kmy
0 Glacial ing-fed

LD Non- glacnal montane u{ture of origins

0 Swamp and bog 3 Other,

/ ” !‘-q L » l ~, '\\
STREAM ‘eam Subsystem . ?u){a ype ‘07
CHARACTERIZATION erennial W Intermittent 0 Tidal Coldwal Warmwater Q
2 . §

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-5
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET { ’
BACK) Ty, 2+ N frk- 2112

\giqs. NFCC -5 péj.b..

.
:..i)l‘* e

— Cunpsion Pru_p_ Camerin, NAS

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES L Forest Commercial o evidence [ Some potential sources
ield/Pasture O Industrial Obvious sources
L Agricultural Q Other
O Residential Local Waltersfhed Eroslon
. Qi None oderate i Heavy
[ 7/
{’R%Z‘.P(‘}QI‘ERI%%ON Elﬂljr%aelsc the dominant typrtilé?u_ru%csord (he dominghf species present tlﬁ\ﬁerbaomus
(18 meter buffer) dominant species present o ]
o fes p) B '
k| 20,
INSTREAM Estimated Reach Tength 3040m 1001 Canopy Cover — 100 % OFCN Mot
FEATURES J7a4 . jjor  redyopn DParlyshaded O Shaded 9
Estimated Stream Width <117 m o WaterMark 20 B y
ighWaferMark Z*% m
Sanmpling Reach Area 6_2-_"3 m? OHW - “O
Area In K (s1000) ] W] ? g;opo':tilon of Reach Represeated by Stream
rean m 6 5_1 orpholo, 1]
e e LIRS e——" 5% Bh B ]Z]"
Estimated Strean DepthO- M2 m OPool 25 T
s 4 ng
Surface Velocity < | nvsec Channelized [ Yes No ,w\ ~ L} 6
at thalwe; §1i ; - b
¢ o 0 "O Dam Present [ Yes o HZO WP
14 n
LARGE WOODY wp  _ D w %, HLw= HO
Density ol LWD Q m¥km? (LWL reach area)
AQUATIC Indicate (he domipant type and record the dominant slﬂecies present .
YEGETATION 0 Rooted emergent (A Rooted submergent Rooted floating [ Free floaling
(1 Floating Algas A Altached Algae
domlnant species present
Portion of the reach with aquaiic vegetation %
WATER QUALITY || Temperature 17(2 9 'c Water Odors
A Nomnal/None O Sewage
Specific Conductance_ - }‘/2-' i Petroleun 0 Chemigal
Q Fishy )@therﬁ%
Dissolved Oxygen_ /12 - &
/ Water Surface Olls
pH_{2. & OSlick LSheen D Globs OFlecks
. yNone 0 Other
Torbidity  » o
Hariba 150 Do U o _BxTuubid
£ t Used Il
WQ Instrument Use 0 Opaque O Stagme&v 1 Other
SEDIMENT/ Odors Dpposits
SUBSTRATE QO Normal Q Sewage (1 Petroleum ludge L Sawdugt O Paper fiber [ Sand
Chomical . Ol Anaetobic L None QRelictshells  JOther_fianvre
Other M Ay
Looklng at stones which are not deeply embedded,
Ojls . the undersides black in color?
bsent CASlight [0 Moderate 0 Profuse es ONo
L4
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (docs not necessarily add up te 100%)
Substrate Diamefer % Composition in Substrate Characleristlc % Composition in
Type Sampling Reach Type Sampling Area
Bedrock + | Detritus sti(:tl(:;1 o %oaﬁ)se plant %
materials
Boulder | > 256 mm {10") 6 30 4
Cobble 64-256 mm (2.5"-10%) SO Muck-Mud t()%‘zi)cgﬁ;w fing organic
Gravel | 2-64 mm (0.1"-2.5") )5 O
Sand 0.06-2mm (gritty) 26 Marl grey, shell fragments
silt 0.004-0.06 mm 25 O
Clay <0.004 mm (slick) ——

open /09 pagurt
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NEV YR {ond Lol P(?JCU)T'

S 0’5 o Pe - 5’ BENTHIC MACROINVERTEBRATE FIELD DATA SHEE
sTREAMNAMETA D to Ni o ¢ KGrae CY Location Cumpshn Vromrlq Marehats ¢n oV
STATION ##/F2{L~5 RIVERMILE STREAM CLASS Ppap nnba
LAT3751 00495 LonG 1°3Y' 23,103 | reverBASIN ()]0 O
STORET # AGENCY
NvESTIGATORS PaWh Novk | MavV] &1 hw wi ] 1ot NumBer
FORM COMPLETED BY DATE 2] 7/12 REASON FOR SURVEY N3 '}‘b

own WAL/ MAVY gl | ™2 HOG- A & Biwrhial_Withg ahio
HABITAT TYPES Indicate the percentage of each habitat type preseat a
LI Cobble % [DSnags % O Vegetated Banks % KSand %
G Submerged Macrophytes_ % O Other ( f\.%‘ 1 15 w1 PO ol [
SAMPLE Grar used O D-frame wck-net 0 Other
COLLECTION
How were the samples coltecied? Owading  Qftembank O 'from boal o
Indicate the number of jabs/kicks taken in each habitat fype.
[ Cobble 0 Snags LI Vegetated Banks Sand
0 Submerged Macrophytes }(Olher( ( ‘q l<. ) lg
| GEneraL open pasiwe, ,achve - | mParea
(p.Cl'nﬂ e hatatdt B e Sa”’"P"‘f"t

/ ,
QUALITATIVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare, 2=Common, 3= Abundant, 4=

Dominant .

- ) =3 . Y

Periphyton : 0 1¢f2)3 4 Slimes (_0) 2 3 4

Filamentons Algae 01 3 4 Macroinveriebrates IQES 4

Macrophytes /N3 3 Fish (N3 4
N/ i U/

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate cstimated abundance: "0 = Absent/Not Observed, 1 =Rare (1-3 organisms), 2= Common (3-9
organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 mganisms)

pd
Porifera 012 3 4 l}nisoptcra 0 1 2 3 4 yTChironomidad~y" 0 172734
Hydrozoa 6 1 2 3 4| Zygoptera 0 1 2 3 4 |d@phemerople 0 1 2 3 0 H-
Platyhelminthes 0 1t 2 3 4 | Hemiptera 0 1 2 3 4.|cTrichaera) ag.}ﬁmo 1 2 3 @yorsewidec
Turbellaria 0 1 2 3 4] Coleoptera 0 1 2 3 4| Other 0,1 2 3 4
Hirudinez 0 1 2 3 4| Lepidoptera 01 2 3 4 PCV |"dﬂf j ®
Oligodact\ ) 0 2 3 4| sialidae 0123 4| .
Isopoda 1 2 3 4 alidac 01 2 3 4 - \"\'PA
Amphipoda 01 23 4 [Tipuﬁ@ 0o @)2 3 4 o
| 0 2 3 4|Empddae - 0 T 23 4|
astropoda 0 1 2 3 4| Simuliidae ¢ 1 2 3 4
Bivalvia 0 1 2 3 4| Tabinidas . 012 3 4
Culeidae o 1 2 3 4
- Y Mnhow = 5 Fahh\\ -

; Contaon she
blwn no%\nnuw—\

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 ' A-25




O e il (e Topeck
PRELIMINARY ASSESSMENT SCORE SHEET '
(PASS)

page _} of /

v

STREAMNAMBTI bt N, HJ\’V-G-»YQVC Cree,b

1ocATION(! , wPSton Pﬂ;pulw M‘zrslm(l ('D,LO\/

sTATION #6565 NF-GC— 7 RIVERMILE,

STREAMCLASS |} 1 aigrial .~

oo

1AT 39 51 0 0495 LONGRO° 34" 23 /DPRIVER BASIN f) 1
STORET # AGENCY
COLLECTEDBY | /p k. DATE JfebiQ | Lor# NUMBER OF SWEEPS__ (0~ [ g
HABITATS: AconBLE QSHOREZONE [ SNAGS O VEGETATION
Enter Family and/or Genus and Species name on blank line.
Organisms No. | LS | TI |JTCR Organfsms No. { IS | TI |TCR
Oligochaeta 2 1A D | |Megatopiera
Hirudinea r Coleoplera
Tsopoda
Amphipoda pipes g dag, [ S0l
, Ohironwedae |50 | oy ] =
Decspods  |Fponde o 3 | 1T 1A [ |7 Z
[oreoneetts=r -
Ephemeroplera 20117 I | =
[0V | § 3 |Gastropada
T
Pelecypoda
Plecaptera / 1 de Y= I | T
Uemousdae [ 12 [of |3
Other
Trichoptera :.,rl 55050 é‘l.(] 2 o T gl_,l 1
udangageidag Lo | iy | 25
Taxonomic certainty rating (TCR) 1-5:1=most certain, 5=least
certain. If rating is 3-5, give reason (e.g., missing gills). LS=life
stage: 1= immafure; P = pupa; A = adult Tl =Taxonomisls initials
Hemiplera
Site Value Target Threshold If 2 or more melrics are > target threshold, site is
Total No. Taxa / /) HEALTHY
EPT Taxa ('” If less than 2 metrics are within target range, site is
Tolerance Index ’ SUSPECTED IMPAIRED
Seove 50
: ¢
77 = , 03 3 ‘J Y

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Macroinvertebrates, and Fish, Second Edition - Form 4
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME Tr v b}N. For k GraveCrecle} LOCATION

f;leﬁl.t,&ll.\.; &?,fsn @amlﬂnag,@/
STATION #5¢2] (. RIVERMILE STREAM CLASS "7y cnidip m -t

AT 51' 29/533" 1oNG B0°33° 21, 47 | mvER BASIN 4 M

3. Paol Variability

1

SCORE

Parameters to be evaluzted in sampling reach

SCORE O

SCORE /@

present,

Even mix of large-
shallow, large-deep,
small-shallow, small-deep

Majority of pools large-
deep; very few shallow.

STORET # AGENCY

mvesioaTos L\ [0 Calonent —

FORM COMPLETED BY / DATE-S (2 b 2012 REASON FOR SURVEY
. TIME 30 M - <

\fork Gdmere @ | Paldatial M traatowdi fe |
J v
Hahitat Condition Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of slable 10-30% mix of stable Less than 10% stable
1. Epifaunal substrate favorable for habitat;, well-suited for habitat; habitat habitat; lack of habitat is
Subs(rate/ epifaunal colonization and | full colonization potentizl; | availability less than cbyious; subsirate

Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate unstable or lacking.

‘submerged logs, undercut | mainfenance of frequently disturbed or—

banks, cobble or other populations; presence of | removed.

stable habitat and at stape | additional substrate in the

to allow full colonization | form of newfall, but not

potential {i.e., logs/snags | yet propared for

that are not new falland | colonization {may rate at

| high end of scale).

SCORE :4'-'

Mixture of substrate Mixture of soft sand, mud, | All mud or clay or sand | Hard-pan clay or bedrock;
2. Pool Substrate materials, with gravel and | ox clay; mud may be bottom,; little or no root no roet mat or vegelation.
Characterization firm sand prevalent; root | dominant; some rootmats | mat; no submerged

mats and submerged and submerped vegelation | vegetalion.

Shallow pools much more
prevalent than deep pools.

Majority of pools small-
shallow or pools absent.

pools present.

sediment deposition.

Litite or ne enlargement | Some new increase inbar | Moderate deposition of Heavy deposits of fine
4. Sediment of islands or point bars formation, mostly from new gravel, sand.or fine material, increased bar
Deposition and less than <20% of the | gravel, sand or fine sediment on old and new | development; more than
bottom affected by sediment; 20-50% of the | bars; 50-80% of the 80% of the bottom
bottom affected; slight bottom affected; sediment

[s prevalent.

changing frequently; pools IU\

Water reaches base of

Water fills >75% of the | Water fills 25-75% of the | Very little water in
5. Channel Flow both lower banks, and available channel; or available channel, and/or | channel and mostly
Status minimat amount of <25% of channe! substrate | riffle substrates are mosily | present as standing pools.
\CJ channel subsirate is is exposed. exposed.

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3

deposition in pools. deposits at obstructions, | almost absent due to v pyv
consirictions, and bends; | substantial sediment ‘0\} N
moderate deposition of deposition. v - @J‘\
)
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HABITAT ASSESSMENT FIELD DATA S%%T——LOW GRADIENT STREA

JVQ?/bk

e

Habitat Condition Category
Parameter
Oplimal Suboptimal, Marginal Poor
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas of | extensive; embankments | or cement; over 80% of
minimal; stream with bridge abutments; or shoring structures the stream reach
normal pattern. evidence of past present on both banks; and | channelized and disrupted.
channelization, i, 40 to 80% of stream reach | Insiream habitat greatly
dredging, (greater than channelized and disrupted. | altered or removed
past 20 yr) may be entirely.
present, but recent
channelization is not
present.

SCORE 5

7. Channel
SInuosity

The bends in the siream
increase the stream length
3 to 4 times longer than if
it was in a straight line.

Parameters to be evaleated broader than sampling reach

8, Bank Stability
(score each bank)

SCORE _@ LB)
scorRe_E (m)

9. Vegelative
Protection (score
cach bank)

Note: determine left
or tipht side by

facing downstream.

SCORE, 5 aB)
SCORE~Z (RB)

10, Rliparian
VYegelative Zone
‘Width (score each
bank riparian zone)

scorg ) (LB)
SCORE_|) (RB)

considered normal in
coastal plaing and other
low-lying areas. This
parameter is not casily
ted in these areas.)

(Note - channel braiding is

The bends in the stream
increase the stream Jength
1 to 2 times longer than if
it was in a straight line.

The bends in (he stream
increase the siream length
1 to 2 times longer than if
it was in a straight line,

annel straight;
waferway has been
channelized for a long
distance.

9

(Dﬁf%@}r

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

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

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

Unstable; many eroded
areas; "raw” areas
frequent along straight
sections and bends;
obvious bank sloughing;
60-100% of bank has
ergsional scars.

More than 90% of the
streambank surfaces and
immediate riparian zong
covered by native
vegetation, including
trees, understory shrubs,
or nonwoady
macrophytes; vegelative
distuption through grazing
or mowing minimal of not
evideni; almost alt planis

allowed to grow naturally.

70-90% of the streambank
surfaces covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
fisll plant growih potential
to any great ¢xtent; more
than one-half of the
poteniial plant stubble
height remaining,

Width of riparian zone
>18 meters; human

activities (i.e., parking
fots, roadbeds, clear-culs,
lawns, or crops} have not

Width of riparian zone 12-
18 meters; human
aclivities have impacted
zong only minimally.

50-70% of the streambank
surfaces covered by
vegelation; disruption
obvious; patchés of bare
soil or closely cropped
vegefation common; less
than one-half of the
potential plant stubble
height remaining.

Less than 50% of the
sireambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
yegetation has been
removed to

5 cenlimeters or less in
average sftubble height.

Widih of riparian zone 6~
12 meters; human
activities have impacted
zone a great deal.

"L
Total Score J@

?oo-/

Width of riparian zone <6
meters: litle or no
riparian vegelation due to
human activities.

A-10 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

Des WEGC - \o

(FRONT)

STREAMNAMET¥! b s A/ fovicthay

rocation Ppskelly Prop #ugas0 N prshall CO’WU

STREAM CLASS=+-des o 112 A 3

STATION #AJFAC~{ g RIVERMILE
m =~
1AT3]"512 LoNG §0°33' 21, b3'| riverBASIN "~ O Ff O

b\/arka M. Gilmeve

STORET # AGENCY
INVESTIGATORS [Y) . {>3 [Merve. ) ID\/srke
"FORM COMPLETED BY REASON FOR SURVEY

T pate 28 b 2012
TIME _ AM

' Q}lﬂﬁj:dfﬂhihgahw) Stde.

WEATHER Now Past24  Has there ﬁi‘? a heavy raln in the last 7 days?
CONDITIONS hours Yes 0
n) torm i m] ¢
o Smm (m?rr:“lﬁ) o Air Temperature 'C 45 F
0 showers ({ntermittent) m]
G o %cloud cover O o Other
— g clear/sunny
SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph)

L e

Entire

SHreant’s

W /00% .pm/.eafobd/

sl Yy shauyht
e (Gugre BI9k

o
LY
T\ A

‘3“”\"‘.‘ @e- &

T e d) fondd
\
Vo Shep

STREAM Erenm Subsystem
CHARACTERIZATION Perennial

D Intermittent U Tidal

Stream Origin . Catchment Area km?
TGlaclal Mrepringfed

O Non-glacial montane QO Mixture of origins

3 Swamp and bog 0 Other,

eam Type !
Coldwaler O'Warmwater

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Muacrainvertebrates, and Fish, Second Edition - Form 1




M,@ ol (and U ?roseu
Trih v Novth foyic- Segien

HYRGC - lp
koll

PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

Fop)

. (BACK)
oy NWWC - b 28 R zolz
WATERSHED Predominaat Surrounding Landuse Local Watershed NPS Pollution
FEATURES Forest 1 Commercial O No evidence [ Some potential sources
ietd/Pasture Q Industrial ﬂOb\rmus sources
gricultural 0 Other
esidential Local Watershed Erosion
ONone [ Moderate  Ja(Heavy
%&%%ION Eldleatc the dominant typednﬂmr%sord the domi R‘]t specles preseat Q Herbaceous
(18 meter buffer) F’
dominant species present QLD
2
INSTREAM Estimated Reach Length 30.48m /© €7 Canopy Cover M~
FEATURES e / / Y open W Partly shaded 01 Shaded g)H‘u 3 5
Estimated Stream Width 0. 2¢&mcf 5 g o To b el
High Water Mark &.15 5 m A Tt B‘ ‘a
Sampling Reach Area ol &/l m? ’6
. Proporhon of Reach Represented by Sfream
Area fn km? (m2x1000) A2t Mawlokm? Mor Types
/ﬁ QRun ﬂ_%
Estimated Stream Depth m 2 a Pool
Surfuce Veloclty T e 7 Chanoelized ﬂYes Qo
at thalwe; I j »
¢ 2 p S‘P 0 Dam Present [ Yes ﬁNo
LARGE WOODY LwD m?
DEBRIS
Density of LWD m¥km? (WD reach area)
AQUATIC Indlcate the dominant type and record the dominant sEJlecles present . o
YEGETATION 0 Rooted emergent Ll Rooted submergent Rooted floating (O Free floating
O Floating Algae Attached Algae
dominant species present ‘
Portion of the reach with aquatic vegetation % /60 bD
WATER QUALITY Temperature_2 &5 °C ter Odors
g&ormalmone O Sewage
Specific Conductance _"i 3[ M5 /ML) eirolenm EI Chemical
Q Fishy 0 Other
Dissolved Oxygen /9. 55m/£_ Water S
ater Sw
pH_ 25 Q Slick hoer OlGlobs 1 Flee
O None “ L1 Other ¢ Ty Sheen
Turbidity _ ¢ 1+ L2 0. [v) M pldity (ifuot a
i no measurc .
WQ Tnstrument Used [ﬁ')’l Aﬂ. ng— % {:I gmeé/ thy turbid 0 Turbid /Dd >a mee .lﬂé C_j
paque U Sta OOther 7~ —
SEDIMENT/ ors osits
SUBSTRATE B%ormgl Q1 Sewage 0 Petroleum é&ﬂudge 0 Sawdust Qi Paper fiber L Sand
] 0 Chemical 00 Anaerobic U None Relict shells Q Other
QOther
ng at stones which are not deeply embedded,
Oils . the undersides black in color?
QAbsent {(Stight O Moderute 01 Profuse es | UNo
vd ”
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
(should add up to 100%) (does not necessarily add vp to 100%)
Subs(rate Diameter % Composition in Substrate Characterisiic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Detritus sticks, coarse plant
materials (C 0
Boulder | > 256 mm (10") kf; (ChOM 5 00
Cobble 64-256 mm (2.5°-10"} 3 O Muck-Mud ?IITaP%’I\J)WW fine organic
Gravel | 2-64 mm (0.1°-2.5") 45
Sand 0.06-2mm (gritty) f@) Marl grey, shell fragments
Silt 0.004-0.06 mm )00
Clay < 0.004 mm {slick)
A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheefs - Form 1
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o W AN Lang BUS Q‘%“U‘L |

BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAMNAME 77 b Jp A/ fovik (31| FOCATION Wende eskelly Prop Aborsbail 0o OV
STATION #/A/F42.(p RIVERMILE STREAM CLASS Mﬁﬂ&uﬁa\ j
LA@MGE‘O-&G 0°33' 21,117 river BASIN O§
STORET # AGENCY
| mvesticators 3 (s leneve. I D LOT NUMBER
FORM COMPLETED BY "| pATE Z? ﬁ b”m@ REASON FOR SURVEY
TIME YOV T e
Piértbalimibgaliol Sk, |
] ) -
HABITAT TYPES Indicate the perceatage of each habitat fype present . i
g(;obble % [ Snags % 0 Vegetated Banks % 21 Sand %
Submerged Macrophytes % Q Other } %
SAMPLE Gearused [ D-frame y\kick-net ~ 0 Other
COLLECTION____ .
How were the samples collected? Xwading L from bank 0 from boat
Indicate the number of Jabs/kicks taken in each habltat type.
0 Cobble Q Snags 0 Vepetated Banks 0 Sand
£} Submerged Macrophytes 0 Other ( )
GENERAL AN
COMMENTS bﬂ!ﬂ.y embed ded .
——

QUALITATIVE LISTING OF AQUATIC
Indicate estimated abundance:
Dominant

BIOTA

0 = Absent/Not Observed, 1= Rare, 2 =Common, 3= Abundant, 4=

£
Periphyton 0 1 2 3 {4z Slimes \ 0 1@3 4
Filamentous Algae 601 2 3 ’ Macroinvertebrates 012 3 4
Macrophytes AN 2 3 4 _ Fish 0 1.2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS

Indicate estimated abundance: -

"0 = Absent/Not Observed, 1=Rare (1-3 organisms), 2 = Common (3-9

organisms), 3= Abundant (>10 organisms), 4 = Dominant (>50 organisms)

/ Porifera 0 1 2 3 4| Anisoptera 0 1 2 3 4] Chironomidacl 01 2/ 3/‘(_4/) !
| Hydrozoa 0 1 2 3 4| Zygoptera 0 ' 2 3 4| Ephemeroptera:! 0 1 2 3 4
Platyhelminthes 0 1 2 3 41 Hemiptera 0 1 2 3 4| Trichepiera H” O ('711\ 3 4
Turbellaria 0 1 2 3 4] Coleoptera ¢ 1 2 3 4| Other 1 2 3 4
Hirudinea 0 1 2 3 4| Lepidoptera 012 3 4 wa'rcrpchh\/
Otigoctseta | | 0 (D2 3 4| sialidae 0123 4l rq| O :
Isopoda 0 1 2 3 4] Corydalidae o123 4|9 AR sidaed G 7)
Amphipoda 0 1 2 3 4|Tipulidaegsr” ¢ 1 (23 4 Mo l%jﬂl O e ljled
Decapoda/ 0 @2 3 4 | Empididae 012 3 4 hhcpl’wym;a‘-@
Gastropoda 0 1 2 3 4{ Simuliidac 0 1 23 4)p,,aftion 4 -» R4
a .
Bivalvia 0 1 2 3 4| Tabinidae 01 2 3 4 P ur Pealderrlond
Culcidae 0 1 2 3 4
B i | darter—))
. , N
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form .1~ - A-25




Dee ot gl @c%ﬂ@-
] PRELIMINARY ASSESSMENT SCORE SHEET
528, MG - % (PASS)

page | of |

STREAMNAME 7, fy {5 Al frbt Crive. Croel] LOCATION RosKelly POp.Cameron,Mary hall Co, W
| STATION#.3€0 6 (pfpet, (o RIVERMILE STREAM CLASS Tin Y. r i He a
LATH 5121533 LoNG 80°33°2), 64| maver BASIN {1 O
STORET # AGENCY
COLLECTEDBY D\ Jork DATEZE H B I3 LoT# NUMBER OF SWEEPS X2 rxple. | 5
HABITATS: YACOBBLE QSHOREZONE D SNAGS O VEGETATION Cio%

Enter Family and/or Genus and Species name on blank line.

Organisms No. | 1S | T1 |TCR QOrganisms No. | LS | TI |TCR
Oligochacta 1] ﬁﬁu.niwmms 2 1A by | L IMegatopera

[Hirudinea Colcoptera PSQ_.?H&J‘LTIJ_ el bl{ -1~
Isopoda
Amphipoda Diptera Al o

'{"nlro::m@d ool b by | 4

Decapoda (:@ mbas !' ’.9: 7
Ephemeroptera ,‘ ; "d EHEE LAl
. !
. d 3|t [oy]j [JGastopoda
¥
Pelecypoda
Plcoplera  [Ppal3 - U iy
tataidid (3 1L ol | N
Other |||| r}]‘ihnfl ) ’ ’/""f\l""
bioe
XA I
i L
Trichoptera u P i
Taxonomic certainty rating (TCR) 1-5:1=most certain, 5=least
certain. If raling is 3-5, give reason {e.g., missing gills). LS=life
stage: I = immature; P = pupa; A =adult TI=Taxonomists initials
Hemipiera
Sile Value Target Threshold If 2 or more metrics are > larget threshold, site is
Total No. Taxa o 'HEALTHY
EPT Taxa \_5' If less than 2 melrics are within target range, site is
Folerance Index @ SPECTED IMPAIR@

an turled dartor -]
Sbore [e-poo

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyion, Benthic
Macroinvertebrates, and Fish, Second Edifion - Form 4 A-31




Ver. 1-25-11

FCI Calculator for the High-Gradient Headwater Streams in eastern Kentucky and
western West Virginia HGM Guidebook

To ensure accurate calculations, the UPPERMOST STRATUM of the plant community is determined based on the
calculated value for Veganopy (220% cover is required for treefsapling strata). Go to the SAR Data Entry tab and enter site
characteristics and data in the yellow cells. For information on determining how to split a project into SARs, soo Chapter
§ of the Operational Draft Regional Guidebook for the Functional Assessment of High-gradient Ephemeral and
Intermittent Headwater Streams in Western West Virginia and Easfern Kentucky (Environmental Laboratory

LS. Army Corps of Engineers 2010). ‘

Project Name: AEP, Mitchell Landfill Project
Location: Trib fo NFGC, Segment 6, Roskelly Property

Sampling Date: 02-28-2012 Mitigation Site  Before Project

— Subgclass for this SAR:
Intermittent Stream
Uppermost stratum present at this SAR: SAR number: SEG NFGC S8
Shrub/Herb Strata
Functional Resulfs Summary: Enter Results in Section € of the Mitigation Sufficlency Calculator
Functional
Function .
u Capacity Index
Hydrology 0.23
Biogeochemical Cycling 0.12
Habitat 0.09
Variable Measure and Subindex Summary:
Average
jable Subindex
Variab Name Measure u
Veeanopy Percent canpoy over channel. Not Used, <20% Not Used
Veumeen Average embeddedness of channel. 1.00 0.10
VsuUBSTRATE Median stream channel substrate particle size. 1.83 0.91
Veero Total percent of eroded stream channel bank. 10.00 1.00
Viwo Number of down woody stems per 100 feet of stream. 0.00 0.00
VioBu Average dbh of trees. Not Used Not Used
Vsnag [Number of snags per 100 feel of stream. 0.00 0.10
Vssp |Number of saplings and shrubs per 100 feet of stream. 12.00 0.18
VsricH Riparian vegelation species richness. 0.00 0.00
Voeramus Average percent cover of leaves, sticks, efc. 225 0.03
VHEra Average percent cover of herbaceous vegetation. 44.38 0.59
ViwLuse Weighted Average of Runoff Score for Calchment. 0.38 0.40




\ﬂj@/) N\&FB/LU ‘m/‘p',(\' ” )M((/&/ 0. 550013 , Version 1-25-11

M -
Qjanbao)e, wlin chanpd - MU ¢ eav paryts, gj(ﬂjj ro/ _3.!:»;
29 S:S'EQO‘] 9,09

Top Strata: ' (determined from percent calculated in Veganopy) ]\* @
Site and Timing: Pro’jec@ﬂgation Site Xdrde one) v (\B_efore%’ter Project (Circle One) v

ngh-Gradtent Headwater Stréfams in eastern Kentucky and western West Virginia
F|eld Data Sheet and Calculator

LatitudefUTM Northing:

Longitude/UTM Easting

Sampling Date: ;

Stream Type: Ephemer?lf@de one) v

Team: -
Project Name: 48
Location:

SAR Number;

FEE

Sample Variables 1-4 in stream channel

1

Veeanopy  Average percent cover over channel by tree and sapling canopy. Measure at no fewer than 10 roughly
eqmdlstant points along the stream. Measure only if treefsapling cover is at least 20%. (If less than
20%, enter af least one value between 0 and 19 to trigger Top Strata choice.)

List the percent cover measurements at each point below:

2

Average embeddedness of the stream channel. Measure at no fewer than 30 roughtly equidistant
points along the stream. Select a particle from the bed. Before moving it, determine the percentage of
the surface and area surrounding the particle that is covered by fine sediment, and enter the rating
according to the following table. If the bed is an artificial surface, or composed of fine sediments, use a
rating scoré of 1. If the bed is composed of bedrock, use a rating score of 5.

Embeddedness rating for gravel, cobble and boulder particles (rescaled from Platts, Megahan, and
Minshall 1983 ) '

Rating |Rating Description
5 <5 percent of surface covered, surrounded, or buried by fine sediment (or bedrack)
4 5 to 25 percent of surface covered, surrounded, or buried by fine sediment
3 26 to 50 percent of surface covered, surrounded, or buried by fine sediment
2 51 to 75 percent of surface covered, surrounded, or buried by fine sediment
1 >75 percent of surface covered, surrounded, or buried by fine sediment (or aruﬁcial surface)

List the ratings af each polnt below:

Vimaen

3

Vsusstrare Mediart siream channel subjstrate particle size. Measure at no fewer than 30 rougnly equidistant points | 52
along the stream; use the same points and particles as used in Veugeo.

Enter particle size in Inches to the nearest 0.1 inch at each point below (bedrock should be counted as 99 in,
asphalt or concrete as 0 0 in, sand or finer particles as 0.08 in}: ‘

Total percent of erodefl
side and the fotal pejentage will b catculated If both banks are eroded, total erosion for the stream
k

may be up to 200%

/e 05 | :
VA
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Sample Variables 5-¢ within the entire riparlan/buffer zone adjacent to the stream channe'\ (25 feet from each bank).

BE Viw Number of down woody stems (at least 4 inches in diameter and 36 inches in length) per 100 feet of :
stream reach. Enter the number from the entire 50'-wide buffer and within the channel, and the amount |t
per 100 feet of stream will be calculated. :
Number of downed woody stems. ;
6 Vipen Average dbh of trees (measure only if Vecanopy treefsapling cover is at least 20%). Trees are at least 4
inches (10 cm) in dlameter. Enter tree DBHs in inches.
List the dbh measurements of individual trees (at least 4 in) within the buffer on each side of
the stream below:
Left Side Right Side
= °
2 g 2] FaE
7_~Nsue Number of snags (at Ieast 4" dbh and 36" tall) per 100 feet of stream. Enter number of snags on each
side of the strearn, and the amount per 100 feet will be calculated.
Left Side: " Right Side: ;;
8 Vs Number of saplings and shrubs (woody stems up to 4 inches dbh) per 100 feet of stream (measure only
if tree cover is <20%). Enter number of saplings and shrubs on each side of the stream, and the
amount per 100 ft of stream will be calculated.
Left Side: Right Side: % AN
9  Vigrien Riparian vegetation specres fichness per 100 feet of stream reach. Check aII species present from
Group 1 in the tallest stratum. Check all exotic and Invasive species present in all strata. Species
richness per 100 feet and the subindex will be calculated from these data.
Group1=1.0 Group 2 {(-1.0)
L1  Acerrubrum | Magnolia fripetala | Ailanthus allissima Y4 Lonicera faponica
‘L1  Acersaccharum [C]  Nyssa sylvatica ] Albizia julibrissin O Lonicsra tatarica
[ Aesculus flava {1 Oxydendum arboreum Il Alliaria peticlata ] Lotus comiculatus
] Asimina tifoba 1 Prunus serotina ] Aftemanthera 1 Lythrum salicaria
[ 1  Betula alleghaniensis ] Quercus alba philoxeroides ] Microstegium vimineum
[ Belulalenta [0  Quercuscoccinea | Aster tataricus O Paulownia tomentosa
[0 Caryaalba (0 Quercus imbricaria 3 Cerastium fonfanum ] Polygonum cuspidatum
[l Caryaglabra [}  Quercus prinus ] Coronilfa varia O Pueraria montana
[l Carya ovalis [0 Quercus rubra | Elasagnus umbeliata E? Rosa muliiflora
[0 Caryaovata [0  Quercus velutina [ Lespedeza bicolor 'l Sorghum halepense
[0 Comusflorida [[]  Sassafras albidum O Lespedeza cuneata O Verbena brasiliensis
[1 Fagus grandifolia [0  Tilia americana U Ligustrum obfusifolium
[0 Fraxinus americana |:| Tsiiga canadensis O Ligusfrum sinense
] Lidodendron tulipifera Ulmus americana
[] Magnolia acuminata ﬁ Cal fapﬁl SPCCNS“'
0 Species in Group 1 0 Species in Group 2
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bank. The four subplots should be placed roughly squidistantly along each side of the stream.

Sample Variables 10-11 within at least 8 subplots (40“ x 40", or 1m X 1m) in the riparian/buffer zonewithin 25 feet from each

<36" long are include. Enter the percent cover of the detrital layer at each subplot.

Toft Side Right Side

i e

(VS zsg))

10 Vperrmus  Average percent cover of leaves, sticks, or other organic material. Woody debris <4" diameter and

at each subplot.

(uS 260+ Left Side Right Side
laH i : 0 '

11 Vieas  Average percentage cover of herﬁéceous veéefahon (measuré o'nly If iree covef lsr <20%). Do not
include woody stems at least 4" dbh and 36" tall. Because there may be several layers of ground cover
vegetation percentages up through 200% are accepted. Enter the percent cover of ground vegetation

S

Sample Variable 12 within the entire catchment of the stream.

12 Vyuse | Weighted Average of Runoff Score for waiershed:

Land Use (Choose From Drop List)

Runoff
Score

% in
Catch-
ment

Running
Percent
(not >100)

Residential

Indusinal (dn//lnq ]ao(/c.ml)

Pores +

I((((((((

e e — ——

Summary Notes:

Variable Value Vvsi ‘ /
Vecanopy - Hea Vi I\I embre d ded
Vemaen
Vsusstrate
Veero
Viwo
Virosn
Vsnac

Vsso

VsricH
Vperritus

VHERB

VWLUSE
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAMNAME b toN, fr k Grave ¢

ELOCATION f’far‘S b {l do g/ WVZ‘:’OM

STATION $NFEC. 7 RIVERMIER

T

STREAMCLASS [ ) p s nt

2/l

-LAT 39. £ 2/131.0NG $0 . 55Y17F

RIVERBASIN Al O

2. Pool Substrate
Characferization

3. Pool Variability

SCORE

Parameters to be evaloated in sampling reach

4. Sediment
Deposition

Froparly

Mixture of substrafe
malerials, with gravel and
firm sand prevalent; root
mats and submerged
vegelation common,

- | present.

Mixture of sofi sand, mud,
or clay; mud may be

dominani; some root mats
and submerged vegetation

STORET # AGENCY
INVESTIGATORS M (s (pore | D \orl. |
ORM COMPLETED BY ! ’ DATE i 2 SON FOR SURVEY
. \/ark.. -TIME rAM PM ALD'M(’TQ.““’IM g"».g)
Habitat . Condition Category
Parameter Optimal Suboptimal . Marginal . Poor
Grealer than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Eplfaunal substrate favorable For habitat; well-suited for habitat; habitat habitat; lack of habitat is
Subsirate/ epifaunal colonization and | full colonization potential; availability [ess than obvious; substrate
Available Cover fish cover, mix of snags, | adequate habitat for desirable; substrate unstable or lacking.
7 sabsrerged logs; undercut— | maintenance of —— [ frequently-disturbed or—
banks, cobble or other populations; presence of | removed.
slable habitat and at stage | additional subsirate in the :
to allow full colonization | form of newfall, but not
potential (i.c., logs/snags | yet prepared for
that are not new falland | colonization {may rate at
! | not transient). high end of scale).
score [() [20% 15 1 {15 1o )

All mud or clay or sand

bottom; little or no root
mat; no submerged

vegefation,
ol temse

Hard-pan clay or bedrock;
no root mat or vegetation.

Even mix of larpe-

61514

13 21y

Majority of poels large-

Shallow pools much more

shallow, large-deep, deep; very fow shallow. | prevalent than deep pools. | shallow or pools absent.
small-shailow, small-deep ey
poo]s present

Majority of pools small-

Little or no enlargement

Some new increase in bar

13012 000 10

Moderate deposition of

Heavy deposils of fine

18 0177006
Water reaches base of

20518

15141303 11

Water fills >75% of thé

of islands or point bars formalion, mostly from new gravel, sand or fine | material, increased bar
and less than <20% of the | gravel, sand or fine sediment on old and new | development; more than
bottom affected by sediment; 20-50% of the - | bars; 50-80% of the 80% of the bottom
sediment deposition. bottom affected; slight . bottom affected; sediment | changing frequently; pools
deposition in pools. deposits at obstructions, | alinost absent due to
'| constrictions, and bends; | substantiat sediment
moderate deposition of deposition.
puols pre.\ra]ent )

Waler fills 275-75% of the

Very little water in

5. Channel Flow both lower banks, and available channel; or available channel, and/or | channel and mostly
Status minimal amount of <25% of channel substrate | riffle substrates are mostly | present as standing pools.
- channel substrate is is exposed. exposed.
¢ (g exposed. ) )
scomz? 20 {1918 17 (16)] 15 14 13 12 i1~ fo "9 54 3v2to
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 3 o A9
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g Q@Qﬂ\kﬁmmrﬂ ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Parameters to be evaluated broader than sampling reach

Habitat Condition Category
Parameter
Qplimal Suboptimal —targinal =Loor
6. Channel Channelization or Some channelization Channelization may be | Banks shored with gabion
Alteration dredging absent or present, usuaily in areas of | extensive; embankments | or cemenit; over 80% of
minimal; stream with bridge abutments; or shoring structures the stream reach
normal patiern. evidence of past present on both banks; and | channelized and disrupted.
channelization, i.e., 40 to 80% of stream reach | Instream habitat greatly
dredging; (greater than channelized and disrupted. | altered or removed
past 20 yrymay be entirely,
present, but recent y "'13';() ) (bf"'&y'
channelization is not I Ln:,l
, present. qaf
SCORE ] - 20709 718 . 17016 | 15744, 10041078 7 6').5 4:3-2 1.0,
The bends in the stream | The bénds in the sream | The bends in the stream | Channel straight;
7. Channel increase the stream length | increase the stream lengih ] increase the stream length | waterway has been
Sinnoslty 3 to 4 times longer than if | 1 to 2 times longer than if | 110 2 times longer than if | channelized fora long
it was in a straight line. it was in a straight line. it was in a straightline, | distance.
(Note - channel braiding is
considered normal in——
coastal plains and other
low-lying areas. This
. | parameter is not casily
rated in these areas.)
SCORE 3 20...19...18.. 1 1.0

8, Bank Stabllity
(score each bank)

= @B

SCORE

9. Vegelative
Protection (score
each bank}

Note; determine left
orright side by
facing downsiréam.

SCORE Q(LB)
SCORED (RB)

10. Riparian
Vegetalive Zone
‘Widih (score each
bank riparian zone)

score0_@my
score @B

Banks stable; evidencs of
erosion or bank failure
absent or minimal; liitle
potential for future
problems. <5% of bank
affected.

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

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

Unstable; many eroded
areas; "raw" arcas
frequent along skraight
sections and bends,
obvious bank sloughing;
60-100% of bank has
erosional scars

More than 30% of the
sireambank surfaces and
immediate riparian zone
covered by native
vegetation, including
trees, undersiory shrubs,

| er nonwoody

macrophytes; vegetative
disruption through grazing
or mowing minimal or not
evident; almost all plants
atlowed to grow naturally.

70-90% of the streambank
surfaces covered by native
vegetation, buk one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growih polential
to any great extent; more
ihan one-half of the
polential plant stubble
height remaining.

50-70% of the streambank
surfaces covered by
vegetation; disruplion
obvious; patches of bare
soil of closely cropped
vegetation common; less
than one-half of the
potentiat plant stubble
height remaining,

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank *
vegelation is very high;
vegetation has been
removed to

5 centimeters or less in
average stubble height.

7

Width of riparian zone
>18 meters; human
activities (i.e., parking

Width of riparian zone 12-
18 meters; human
activities have impacted

‘Width of riparian zone 6-
12 meters; human
activities have impacted

Width of riparian zone <6
melers: little or no
riparian vegetation due to

lots, roadbeds, clear-culs, | zone onty minimally. zonhe a great deal, human activities.
lawns, or crops) have not '

impacted zone. e
LefiBank 109 6 4. 3

Right Bank 10 9

Total Score * gﬂ«
e f;ﬁ nal

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3




PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

ae® WS Lad@\

(N F&o ’7> Liojeede

W (FRONT)
. § s v0"
o eee-1) 19T
STREAMNAME T b 1= IN-Fork & €] LocaTion (e fop , Camevon WY Mayshell Co- o
STATION #3685 ~\F@IRARMILE STREAMCLASS fyennial t 7Ian O Py
LAT-.ﬁ',El’Zf 5] LONG &' 3328 03| rivERBASN OO jledan 0.0
STORET # aGENCY X CEFL lgT‘“‘“"@
: Y e
INVESTIGATORS DAMA YWV 1€ ; MAN] G itrmer € . |3 Jan, 0.0%
FORM COMPLETED BY ‘ DATE 114112 REASONFOR SURVEY -ee.riHel
Dewh Yoy I€ /?\,wm; Gl | ™M G| ik gahen Site N\
_ ‘ 3
WEATHER Now Past 24 Hjs there hecn a heavy rain In the last 7 days? \é
CONDITIONS ) hours bA xes j&% . SN
g sgﬁéﬁ?;ﬁ) g YA Temperature"'” 'c /‘QQF s
m] h i i
oo R S AU o Oter Q&
(w] clear/sunny u § \,:::‘
SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or attach a photograph) ———] s . & .
N «250 7 By X
TN e = B T
& | . 4 / 51fc§> Bresteck \
| —\ (,{ \y Slope 3
. { ) -
\ X (~ Bo4Owrds)
Streany &ﬁ\&— )
_ ig“ﬁo - "_?“ S~
r é %
¥
Flow 95
NS
1re o ‘ gress-d n'Vewa<7
Photy locaTO - e TN \
1 LPSH? "—”‘3/ TR
|bb|f ! LDB K L cewav™
5 dwnstrear | Mows d lanp B
W, loskig o ROB || R X X
j J }
[ [ L e —F
! ﬂ / [1v}ilehas e
H'[)U q & gfrp}L{T ]
STREAM %eam Subsystem . . Stream Type
CHARACTERIZATION || Perennial O Intermittent O Tidal QColdwater U 'Wamwater
Stream Origln . Catchment Area km?
ag}nﬁg}acialmomane 3 ixh%rfﬁ‘uri i
01 Swamp and bog Other 12[9“?-
Rapid Bicassessment Profocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-5
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Colle LJ(LGL
1o b 01

N
PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET
(BACK) -
WATERSHED Predominant Surrounding Eanduse Local Watershed NPS Pollution
FEATURES gFomst Commercial At bas Noevidence [ Some potenhal sources
Field/Pasture Induslnal-—C'.P { Obvious sources
gricultural Other
Residential - Lacal Watershed Erosion
DNone DiModerate  PhHeavy
ﬁg&%lﬁ%l%lq giiicate the dominant type&n?lm o:':. the dml nf specles pre.sen:9 Lba
er bu i ) a
(18 me er) | dominant species present ot & 1k+ " tsats
INSTREAM Estimated Reach Length 30, ﬁg m o’ Cano Cover :
FEATURES e 1o 1 open Hpartly shaded (1 Shaded
Estimated Stream Width _2:99m g g-1)! 225 e
' . q ' High Water Mark 5 2 m
Sampling Reach Area 9 -’ m?
, 2 Proportion of Reach Represented by Stream
Arean kni (x1000)1 1,125 ok km? Ef.%ﬁolo Types
qay3 % @Hun /O %
; Estlmated Stream Depth @3 % 19 m ‘/’5/ .51 @Pool T
Sur?:cf Velocity ;_é_ sec Chanmelzed  ¥{Yes ONo
at thalwe, Al )
( weg) ot Dam Present [ Yes .AN:)
]IJ‘%%EI% WwWOOonY WD ! mt
Density of LWD m?km? (LXWD/ reach area)
AQUATIC Indicate the dominant type and record the dominant species present .
VEGETATION 0 Rooted emergent Rooted submergent Roofed floating O Free floating
. l:l Floating Algae ed Algae
dominant specles present
Porlion of the reach with aquatic vegetation /¢ ¢ ‘?8 %
WATER QUALITY Temperature =* ' T =0 L," 'c Wafer Odors
: 0386 /N 0 Normal/None \GY Sewage
Specific Conduciance ™~ = = D Petroleum Q Chemical
0O Fishy O Other,
Dissolved Oxygen 1128 m J/ L
5 Water Surlace Qils
pi_8. 2L opp-2°7 mV QSlick [Sheen CiGlobs O Flecks
39.| NTV one [ QOther
Turbldity 3 1-| A =
: ur ity (if no measu
In d ﬂ‘DYl ba VS 2 Sligh turbld ?‘furbid
WQ Instrument Used Z12°—— = = DOpaque u Slameg Other,
SEDIMENT/ Odors . De osits .
SUBSTRATE ONormal - WAES 0 Petroleum O Sludge 0 Sawdust [ Paper fiber O Sand
g Shﬁ.mical O Anaerobic QA None O Relict shells O Other,
ther
Looking at stones which are not deeply embedded,
ils . are the undcrsldes black in color?
Absent QiSlight U Moderate  OiProfuse “j¥¥es
INORGANIC SUBSTRATE COMPONENTS OQRGANIC SUBSTRATE COMPONENTS
(should add up o 100%) (does nof necessarily add up to 100%)
Substrate Diameter % Composiiien in Subsirate Characteristic % Composition in
Type Sampling Reach Type Sampling Area
Bedrock Deiritus sticks, woad, coarse plant ,
- ) materials (CPOM) P ! | 5
Boulder | > 256 mm {10") /0 '
Cobble 64-256 mm (2.5"-107) 50 Muck-Mud | black, very fine organic
(FPOM) , O
Gravel 2-64 mm (0.1°-2.5") 2 2]
Sand 0.06-2ram (eritty) o Marl | arey, shell fragments
Silt 0.004-0.06 mn /O O
Clay < 0,004 mm (slick) ()
A6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheeis - Form 1




Ace  pideld  Land Bl e

BENTHIC MACBOINVERTEBRATE FIELD DATA SHEET

STREAMNAME TFAb +o N-For K- | Locaton COX ProparTy,comtvon WV K¢
STATION WFE 7. TAVERMILE STREAMCLASS Perennial
LAT 39 51 L8k ToNG ] 3Aa3.04F rRivER BASIN O
STORET # AGENCY
INVESTIGATORS D VKK M, G | LMORE LOT NUMBER
FORM COMPLETED BY DATE /1 750 117 -| REASON FOR SURVEY
DYRE ciimaes  [TME 2B m @\ piben ta) M itigahthe Ay

HABITAT TYPES \Indicate {he percentage of each habifat type present 4.
Tobble 0% D Snags (>-% 0 Vegetated Banks / % U Sand %
0 Submerged Macrophytes > % MOther (| #u el o VIO %
SAMPLE ‘Il Gearused OD-frame }ikick-nel Q Other
“COLLECTION - / v
. How were the samples collected? ﬂw&ding Q from bank 0 from boat
T
Indicate (he number of jabs/kicks (aken in each habitat fype.
Q1 Cobble [ Snags [ Vegetated Banks 0 Sand
. 1 Submerged Macrophytes other@ 1 {1 [
| b Rffle samples 2 (75 puten) i ym* are .
311 def somple) BN M -/ )
\\ Sampl

;\LH?’\ C{\,L &l Q(C\{l,l, ) S‘ot.ua-vv\, ()Y)t‘/’/-

QUﬁuﬂTATlVE LISTING OF AQUATIC BIOTA
Indicate estimated abundance: 0= Absent/Not Observed, 1= Rare, 2 = Common, 3= Abundant, 4}=

Dominant
¥
Periphyton Slimes 0 1 2 @4
Filamenious Algae Macroinvertebrates 01 (2) 3 4 |
Magcrophytes Fish 0 ﬁ)- 2 3 4 ‘

FIELD OBSERVATIONS OF MACROBENTHOS ' |
Indicate estimated abundance: 0= Absent/Not Observed, 1 = Rare (1-3 organisms), 2= Common (3-9
organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms)

| A>so
Porifera 0 I 2 3 4| Anisoptera 0.1 2 3 4 Chironomidae“ o 1 2 3@} C _
Hydrozoa 0 1 2 3 4| Zypoptera 0 1 2 3 4|Ephemeropteral[ 0 1 g‘@f% &-S0
Platyhelminthes 0 1 2 3 4| Hemiptera 0 1 2 3 4| Trichoplera ” 01 2 3 (; £ ¢ &
Turbellaria 0 1 2 3 41§ Coleoptera 0 1 2 3 4] Other o1 2 3 i
Hirudinea 0 @2 3 4 | Lepidoptera 01 2 3 4 'P“ma‘ﬁwl \ @) f(pf ;
Oligochaeta 0 2 3 4| Sialidae 01 2 3 4 . .
Tsopoda 0T 2 3 4| Corydalidac 012 3_4 5/&55050M"'(’.J“"’;,”§€, -
Amphipoda 0 1 2 3 4| TiputidectéTlINp 172 @4 A}/df&ffyéh.;p/w-e-ﬂf ¢. 3
Decapoda 0 1 2 3 4|Empididee?) o1 2 3 4 S o -7
Gastropoda 6 1 2 3 4| Simuliidae 01 2 3 4 C)J "'
Bivalvia 0 1 2 3 4| Tabinidac 01 2 3 4

Culcid 1. 2.3 4

idac . 0 . .
o fodl o = 1 (- lcberlre) mimmuer Cann ki {esr
Ad\} 2 hved  Sal ammo nger — ) 4 Eu_rt/cpq_,‘ﬁ'ig’)!}ua‘l-au) '

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 1 A-25




PRELIMINARY ASSESSMENT SCORE SHEET

AP ANt Le TN Piojecis

7 (PASS) ’

‘. _ page / of
STREAMNAME Try b 12 N For k- GrewelLree e Location (v ~iope d 3 Jedl Lo
STATION #2054 R GC ~ < RIVERMILE STREAMCLASS -2 20y i
LaT39°51'22. 361"V LongUP33°23 045" | RIVERBASIN A Hf7(y - - - -
STORET # ‘ ' AGENCY
COLLECTEDBY 4 /47 DATEJ(: /¢ b'/5)| LoT# NUMBER OF SWEEPS __ (p
HABITATS: S{COBBLB 0 SHOREZONE O SNAGS O VEGETATION

Enter Family and/or Genus and Species name on blank line.
Organisms No. § IS | T1 |TCR Organisms No. |LS | T1 |TCIR
Oligochaeta N cl LI / A— % § | JMegalopten
T
Hirudinea Coleoptera
Isopoda
Amphipoda Diptera Chivnprmide s MBO 2 1D/ |
7_.-!-".'\.'.! b'r/a [+ /R' I D\/ L
Decapoda '
woemoropiens | Jeptagenidae] @ | T [y ||
Cacnidae,. |3 |Z [py ]2, |Gestopoda
Pelecypoda
Plecoptera , - L5 zZ D\( !
1 N N ’,
dog. |5 |1y ]9
' Other
Trichoptera It 20| - };,lf {
Yy dlopposyehidaled B 22108/ | )
‘Taxonomic cerlainly rating (TCR) 1-5:1=most certain, 5=least
certain. If rating is 3-5, pive reasen {e.z., missing gills). LS=life
stage: 1= immature; P =pupa; A = adult T[="Taxonomists initials
Hemiptera
Site Value Target Threshold If 2 or more metrics are » target threshold, site is
TotalNo. Taxa - q HEALTHY
EPT Taxa lr Tf less than 2 metricsaré ithin targét range, st .
Tolerance Index SUSPECTED IMPAIRE
7r— 16 [Porr .
Qeves 19 [ Fo0f
Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates, and Fish, Second Edition - Form 4 A-31




Ver. 1-25-11

FCI Calculator for the High-Gradient Headwater Streams in eastern Kentucky and
western West Virginia HGM Guidebook

To ensure accurate calculations, the UPPERMOST STRATUM of the plant community is determined based on the
calculated valuo for Veeanopy (220% cover is required for treefsapling strata). Go to the SAR Data Entry tab and entor sito
characteristics and data in the yellow cells. For information on determining how to split a project into SARs, soe Chaptor

& of the Operational Draft Regional Guidebook for the Functional Assessment of High-gradient Ephameral and
Intermittent Headwater Streams In Western West Virginia and Eastern Kentucky (Environmental Laboratory
U.S. Army Corps of Engineers 2010).

!

Project Name: AEP, Mitchell Landfill Project
Location: Cox Property, Marshall CO, WV Segment 7
Sampling Date: 02-28-2012

—Subclass for this- SAR:

Mitigation Site

Before Project

Intermittent Stream

Uppermost siratum present at this SAR:

Functional Results Summary:

Tree/Sapling Strata

SAR number:

Seg NFGC-7

Enter Results in Section C of the Mitigation Sufficiency Calculator

. Functional
Function N
Capacity Index

Hydrology 0.52

Blogeochemical Cycling 0.56

Habitat (.62

Variable Measure and Subindex Summary:
Variable Name Average Subindex
Measure

Veeanopy Percent canpoy cver channel. 6000 - 0.63
Vemseo Average embeddedness of channel. 243 0.62
VsussTraTE Median siream channel substrate parlicle size. 3.80 1.00
Veero Total percent of eroded stream channel bank. 62.00 0.74
Viwp Number of down woody stems per 100 feet of stream. 6.00 0.75
Viosn Average dbh of trees. 7.89 0.85
Vsnag Number of snags per 100 feet of stream. 3.00 1.00
Vssp Number of saplings and shrubs per 100 feet of stream. Not Used Not Used
VsricH Riparian vegelation species richness. 240 1.00
Voeraitus Average percent cover of leaves, sticks, etc. 3313 0.40
VHErs Average percent cover of herbaceous vegetation. Not Used Not Used
ViwLuse Weighted Average of Runoff Score for Catchment. 0.33 0.35
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High-Gradient Headwater Streams in eastern Kentucky and western West Virginia

Team:i.Dle
Project Name: _-}\ Y1\C
Location: ' el Co 7 : [p
SAR Number: A "] Reach Length (ft); Stream Type: | Ephemeral/Intermittent {circle one) ) v
L ] i P =]
e
Top Sirata: (deterrn’l/ned from percent calculated in Vecanopy) Y’;ﬂ/
o e ;‘-‘\\,
Site and Timing: Project@qtigation}ié (circle one) w | éfore fter Project (Cirdle One)
e ™Y A /) N

Sample Varlables 1-4 in stream channel

1 Vecanopy Average percent cover over channel by tree and sapling canopy. Measure at no fewer than 10 roughly
equidistant poins along the stream. Measure only if tree/sapling cover is at least 20%. (If less than
20%, enter at least ane value between C and 19 to trigger Top Strata choice.)

List-the percent cover measurements-at-each:

Q

2 Vemsso Average embeddedness of the stream channel. Measure at no fewer than 30 roughly equidistant
points along the stream. Select a particle from the bed. Before moving it, determine the percentage of
the surface and area surrounding the particle that is covered by fine sediment, and enter the rating
according to the following table. If the bed is an artificial surface, or composed of fine sediments, use a
rating score of 1. If the bed is composed of bedrock, use a rating score of 5.

Embeddedness rating for gravel, cobble and boulder particles {(rescaled from Platis, Megahan, and
Minshall 1983)

Rating |Rating Description

5 <5 percent of surface covered, surrounded, or buried by fine sedimenti {or bedrock)

4 |5 to 25 percent of surface covered, surrounded, or buried by fine sediment

3 26 to 50 percent of surface covered, surrounded, or buried by fine sediment

2 51 to 75 percent of surface covered, surrounded, or buried by fine sediment

1 - [>75 percent of surface covered, surrounded, or buried by fine sediment (or artificial surface)
L ngs at each point below:

3 Vsuagmme Median stream channel substrate particle size. Measure at no fewer than 30 roughly equidistant poinis
‘{\\mgg\,\w ¢y along the stream; use the same points and particles as used in Vgygeo.
0

ﬁ\@ Enter particle size in inches to the nearest 0.1 inch at each point below (bedrock should be counted as 99 in,
\ t\asppali or concrete as 0.0 in, sand or finer particles as 0.08 in):

A% il X st Y o I =
23 T % 5.0
27

35 | %

4 Vgepo Total percent of eroded stream channe! bank. Enter the total number of feet of eroded bank on each
side and the tofal percentage will be calculated If both banks are eroded, total erosion for the stream
may be up to 200%.
Left Bank: ;z s Right Bank:. (60
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Sample Variables 5-9 within the entire riparian/buffer zone adjacent to the stream channel {25 feet from each bank).

5 Vi Number of down woody stems (at least 4 inches in diameter and 36 inches in length) per 100 feet of
stream reach. Enter the number from the entire 50"-wide buffer and within the channel, and the amount
per 100 feet of stream will be calculated. -

Number of downed woody stems:

6  Viosn Average dbh of trees (measure only if Vocanopy treefsapling cover is at least 20%) Trees are at least 4 |-
inches (10 cm} in diameter. Enter tree DBHs in inches.

List the dbh measurements of individual trees (at least 4 in} within the buffer on each side of
the stream below:

Left Side 7 Right Side

J

Vsnae Numbér of sﬁsgs (ét least 4" dbh and 36" tall) pér 700 feet of strésm. Enter number of sﬁ'é'gs on each
side of the stream, and the amount per 100 feet will be calculated.

nght Side:

8 Vg Number of saplings and shrubs (woody stems up to 4 inches dbh) per 100 feet of stream (measure only}f '
if tree cover is <20%). Enter number of saplings and shrubs on each side of the stream, and the
amount per 100 # of stream will be calculated.

Lefiside: [, Z Right Side: = (O

9  Vsnicn Rlpanan vegetation species richness per 100 Teet of stream reach. Check aII spemes prersent from
Group 1 in the fallest stratum. Check all exotic and invasive species present in all strata. Species
richness per 100 feet and the subindex will be calculated from these data.
Group 1=1.0 Group 2 (-1.0)
[] Acerrubrum ] Magnolia tripetala | Ailanthus altissima /K' Lonicera japonica
[[1] Acersaccharum ] Nyssa sylvatica ] Albizia julibrissin ] Lonicera fatarica
[l Aesculus flava ] Oxydendrum arboreum ] Alliaria peliolata ] Lotus comiculatus
[] Asimina trloba [1  Prunus serotina [0  Aftemanthera 0" Lythrum salicaria
[C]  Betula atleghaniensis E’ Quercus alba philoxeroides [0  Microstegium vimineum
[l Beiulaienta ] Quercus coccinea ] Asler tataricus O Paulownia tomenfosa
L1 Caryaalba [0  Quercus imbricaria ] Cerastium fontanum ] Polygonum cuspldatum
[l Carvaglabra ] Quiercus prinus ] Coroniffa varia il Pueraria montana
[l Carya ovalis E Quercus rubra ] Elaeagnus'umbeﬂata’_ P,Q Rosa mufliflora
/R]/ Carya ovala O Quercus velutina | Lespedeza bicolor O Sorghum halepense
[0 Comus florida O Sassafras albidum [l Lespedeza cuneata N Verbena brasitiensis
& Fagus grandifolia il Tilia americana ] Ligustrum obtusifolium ZA W frun /( mmu
[l Fraxinus americana i Tsuga canadensis ] Ligustrum sinense .
[1 Lirodendron tullpifora @ Ulmus americana
[0 Magnolia acuminata
0 Species in Group 1 0 Species in Group 2
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Sample Variables 10-11 within at least 8 subplots (40" x 40", or 1m x 1m) in the riparian/buffer zone within 25 feet from each

bank. The four subplots should be placed roughly equidistantly along each side;of the stream.

10  Voemmus Average percent cover of leaves, sticks, or other organic material.” Woody debris <4" diameter and
<36" long are include. Enter the percent cover of the detrital layer at each subplot.

Left Side , Right Side
11 Viere Average percéhtagé'o'over of herbacedhs vegelatioﬁ V(méas‘ufemdnly if lreé 'odﬁér:ls <20%). -“Do nof
include woody stems at least 4" dbh and 36" tall. Because there may be several layers of ground cove

vegetation percentages up through 200% are accepted. Enter the percent cover of ground vegetation
at each subplot.

Left Side Right Side
T i e mawea,)
Sample Variable 12 within the entire catchment of the stream.
A2 Mynuse— Weighted Average of Runoff Score for watershed:
% in Runining
Land Use (Choose From Drop List) gunoff Catch- Percent
“r® ' ment | (not>100)
Kosienrhial, v '
v
v
v
v
A 4
v
v
Summary Notes:

Variable VSI ]€H ban ¥ g*i:f[g (m) ad 750 aLoNC/B , "fﬂ'[ca R A
Vecanory 8.43 K. fﬂM"ll’_’ Flat, an 'V&Wp] a f&hj Shrettirg w/
Vemgeo el dag Wi'd3¢ ohos Qlfﬂ) shectrm . No V(/j\&w.m “’W_j

, .
Vsuastrate /.00 K bunk = luny an V&wa,7
Vaero . | e7Y o
Viwp 0,75 -~ ’.:f E’w l? 7
fove 157 %

Vipeu 0.8 J g3 i

> P 1%
Vsnae /e | B et et Sl =4 \
v >

830 : P
Vsrick : WA e | av, . \

v | oo P

DETRITUS | &.¢0 L dyv pew ety .
VHers . M)f'u\!-td \‘"*_W{ ) - .”-""\-\_ -

& Ve
Viviuse l )S-’PPN ) 1’0 (U\'\'\V\q
“1
—I1 1 —?

by
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HABITAT ASSESSMENT FIELD DATA SHEET——LOW GRADIENT STREAMS (FRONT)

STREAMNAME Abifhilrbchimuve Credk

"LOCATION

STATION &30 A/Fe& RIVERMILE

Pro pes’ 'Lul
/

LAT29 60 84.499 LonGin.3! 5293

[
STREAM CLASS o,{wu\,iml

RIVER BASIN () M1

STORET #

AGENCY

INVESTIGATORS ) U/ + T°%

FORM COMPLETED BY DATE [ Mpr 2015~ SON FOR SURVEY .
TME ! N
D\/ +3 % TIME 23] ‘m@ 6ylenf1¢¢l Maﬁaﬂ-)‘vm&i}h
J
Habitat Condillon Category
Parameter Optimal Suboptimal Marginal Poor
Greater than 50% of 30-50% mix of stable 10-30% mix of stable Less than 10% stable
1. Eplfaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; tack of habilat Is
Subsirate/ epifaunal colonization and | full colonization potential; | availability less than obvious; substrate
Available Cover fish cover; mix of snags, | adequate habitat for desirable; substrate unstable or facking.
~ submerged Jogs; undercut ~ | mafntenance of — frequently disturbed or——
banks, cobble ot other populations; preserice of | reoved. ” <=~ 77 ¢
stable habitat and at stage | additional substrate in the
to allow full colonization | form of newfall, but not
potential (ie, logs/snags | yet prepared for
that are not new falland | colonization (may rate at
not transient). B VAN
'gscomnb Y '= 57 M-CULQ
£ : . 8
g Mixture of substrate Alimud or clay or sand - | Hard-pan clay or bedrock; ﬂ/ ~ ‘ e s
; 2. Pool Substrate | materials, with gravel and | or ¢lay; mud may be bottom; little orno root no reot mat or vegetation. R
& t
5 Characterization firm sand prevalent; root | dominank; some root mats | mat; no submerged Ch
: mats and submerged and submerged vegetation § vegetation.
;g ch\ vegelation common
H | sCORE N
g Evenmix of large- Majority of pools large- | Shallew pools much more Majority of pools smalt-
2 | 3.Pool Variability |shallow, [arge-deep, desp; very few shallow. | prevalent than deep pools. | shallow or pools absent.
8 small-shallow, small-decp .
4] p ‘} pools present.
£ | scon Q, 30 5
E Litile or no enlargement | Some new increase in bar | Moderate deposition of Heavy deposits of fine
4, Sediment of islands or point bars formation, mostly from new gravel, sand or fine | material, increased bar
Deposltion and less than <20% ofthe | gravel, sand or fine sediment on old and new | development; mbre than
bottom affected by sediment; 20-50% of the | bars; 50-80% of the 80% of the bottoni
seliment deposition. Bottom affected; slight . | bottom affected; sediment | changing frequently; pools
deposition in pools. deposils at obstructions, | almost abserit due to
| constrictions, and bends; | substantial sedinient
moderate deposition of deposition.
pools prevalent. - — )

Water reaches base of

Water fills >75% of the

I-i0. .
Waler fitls 25-75% of the

Very littte water in

5. Channel Flow both lower banks, and available channel; or available channel, and/or | channel and mostly
Status minimal amount of <25% of channel substrate | 1iffle substrates are mostly | present as standing pools.
channel substrals is is exposed. exposed.
exposed. : .

A ‘)

SCORE Lk

20 19 18 17 16

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic

Muacroinvertebrates, and Fish, Second Edition - Form 3
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NFGG -§
HABITAT ASSESSMENT FIELD DATA SHEET-—LOW GRADIENT STREAMS (BACK)

r
Total Score 7 5 ﬂ?éf q 177 é’j

Habitat Conditlon Category
Parameler .
Optimal Suboptimal Marginal - Poor
6. Channel Channelization or Some channelization | Channgclization mey ba Banks shored with gabion
Alteration dredging absentor . present, usually in areas of | extensive; embankments ] or cement; over 80% of
minimal; siream with bridge abutments; or shoring structures the stream reach
siormal pattern, evidence of past present on both banks; and | channelized and disrupted,
channelization, i.e., 40 to 80% of stream reach | Instream habitat greatly
dredging, (greater than chanriglized and dizrupted. | altered or removed
past 20 y1) may be - © ]entirely,
present, but recent
channelization is not
\, P ( £ presen}. e
SCORE ~ l L T3 413 WL 0 R s 08 1 06
Thie benids in the stream | The bnds in the stream. | The bends in the stream Channe} straight;
7. Channel increase the stream length | increase the stream length | increase the stream length waterway has been
Sinuosity 3 to 4 times longer than if [ 1 to 2 times longer than i { 1 to 2 times fon ger thanIf | channelized for a fong
it was in a siraight fine. it was In a straight line. it was in a straight lire. distance, -
(Note - channel braiding is ~—
— considered normalin -
3 coastal plaing and other
g low-lying areas, This
é“ parameter is not easily
o rated in these areas.) . »
i 2018 18I0 46 | 15, 10,9, 00
E - Banks stable; evidencs of | Moderately stable; Moderately unstable; 30- ] Unstable; many eroded
& | 8. Bank Stabllity erosion or bank failure, | infrequent, small areas of | 60% of bank in reach has | areas; "raw” areas
E (score each bank) | absent or minimal; litle | erosion mostly healed areas of erosion; high frequent along straight
E potential for future over. 5-30% of bankin | erosion potential during | sections and bends;
Bt = problems, <5% ofbank ] reach hasareas of erosion. | floods, - obvious bank sloughing;
§ affected. 60-100% of bank has
-g W i erosional scars,
hERT i
3 SCORE MC(LB) 0
=
:
5
&

score A B) A e b
. More than 20% of the 70-90% of the Streambank | 50-70% of the streambank | L.ass than 50% of the
9, Vegelative streambank surfacesand | surfaces covéred by native | surfacescovered by streambank surfaces
Protection (score’ | immediate riparian zone | vegelation, but one cfass vegetation; dismuption covered by vegetation;
each bank) covered by native of plants is not well- obvious; paichés ofbare | disruption of streambank -
vegetation, including represented; disruption soil or clogely cropped vegelation is very high;
Note: determine left | irees, understory shrubs, | evident but not affecting | vegetation common; Iess | vegetation has been
or right side by or nenwoody Tull plant growth potential | than one-hatfofthe removedto .
facing downstream, | macrophytes; vegetative [ to any great extent; more | potentfal plarit stubble 5 centimelers or less in
disruption through f&zmg than one-half of the height remaining. average stubble height, _
or mowing minimal er net | petential plant stubble . N
ovident; almost all planis | height remaining,
aliowed to grow naturally, . —
SCORE J_(LB) {2) i f
SCORE 4 ®B) L7 i 6 | G400 it A, .

Width of tiparian zone 6- -

, Width of riparian zona Width of riparian zone 12- Width of riparian zone <6
10. Riparian - >18 meters; human 18 meters; human 12 meters; human meters: litleorno ~ °
Vegetatlve Zope activities (i.e,, parking activities have impacted | activities have impacted riparian vegetition due to
Width (score éach | [ots, roadbeds, clear-cuts, | zone only ainimally.  * | zone a preat deal. human activities. -
ripatian 208} | fapms, or crops) have not . s
SCORE_\ (LB) |leRBank ~ 1§ o' | 8 7 Y S
SCORE | (wB) [RightBank 10 9 7. /1 ) o

-

A-10  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 3
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET

(FRONT)
STREAMNAME N FGC LOCATION (/e je Propeedy
11
STATION # %o /FIC-BRIVERMILE STREAMCLASS  Dga¢nnial
LAT 205 59 89 LonG §0°31 58,4 12| RIVERBASIN 3110
STORET#  $1" o AGENCY
INVESTIGATORS  T°\/ [ DY
FORM COMPL /‘ED By | Date 04/12 /12 e i | REASONFORSURVEY
- (
rPD\QJ\\%&L\ M -‘Hﬂa'hvw&
—
WEATHER Now Past24  Hasth ere%en a heavy rain in the bast 7 days?
CONDITIONS hours Yes No .
a f b i Q )
o S&m&;ﬁ?&%} 0 Alr Temperatureda! "6
a showers (intermittent) o] Other
50 wd Ycloud cover O %
" Q clear/sunny
SITE LOCATION/MAP || Draw a map of the site and indicate the areas sampled (or altach a photograph)
¥} \ @ \
>
/ I 1 )
I
gﬁ) |
/
i
: 4
|
STREAM Sjream Subsystem Stream T{el;e
CHARACTERIZATION Perennial Ll Intenmittent 01 Tidal 0 Coldwa Wa_r_mmter
Stream Origin Catchment Area km?
i Glacial ing-fed
1 Non-glacial mentane ﬂ ture of origins
01 Swamp and bog O Other

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Per:phyton, Benthic

Macroinvertebrales, and Fish, Second Edition - Form 1
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PHYSICAL CHARACTERIZAT ION/WA'II%l;.‘.R QUALITY FIELD DATA SHEET

(BAC
WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution
FEATURES Forest O Commercial U Noevidence [ Some potential sources
Field/Pasture O Industrial ) Obvious sources
O Agricultural O Other
DI Residential : Local Watershed Erosion

ONone [ Modermte ﬁ Heavy

H[}lr%aée the dominant typedlé%%csord the damiﬁat é&%(gs present 0 Herbaceous
domlInant species present _QDA-CAA-LJ &P -

YEGETATION
(18 meter buffer)

INSTREAM ﬁsltmated Reach Length 1@)’ A Canopy Caver . .
FEATURES =Y 0 Partly open . Ypartly shaded (1 Shaded ;
Estimated Stream Width S~ -\'
High Water Mark m ;
Sampling Reach Avea m?
Avea In kar? (ux1000) o . Prg ]Puﬁiollt;n o%}eg:h Represented by Stream
reain '
1% ‘%Ri?ﬂe % B/a Hrun 20 %
Estlmated Siream Depih 32 p¢ HPoo & %
Surface Velocity ~> | misec Chanuelized “E{Yes ONo
(at thalweg)
Dam Present DYes “EiNo A\
LARGE W00ODY LWD m?
DEBRIS 4 :
Deasity ol LWD mikm? (WD reach area)
AQUATIC Inidicate the domInant type and record the dominant species present
YEGETATION {1 Rooted emergent Rooted submergent Rooted floating O Free Moating
[ Floating Algae Aftached Algae
dominant species present
Portion of the reach with aquatic vegetation_100% { W)
)
WATER QUALITY Temperature °C 1 Zloep ater Odors
! omal/None U Sewage
Specific Conductance, & Q¥ Petroleum Q1 Chemical
) [ Fishy Q Other
Dissolved Oaygen [ 3 - .
Water Surface Qils
pH g. Ole QSlick OSheen QGlobs CFlecks
LN Tu A None QQther
Turbidi l
nmentUses_Horiha T (faptmesd oo,
Llear 1ght] Il TD1i
WQ Instrument Used Q@ Gpaque O Stagm d 0 Other
SEDIMENT/ Qdors Deposlts
SUBSTRATE Q Normal - 0 Sewage I Petroleum Q Sludge O Sawdust O Paper fiber O Sand
L) Chemical 0 Anacrobjc O None QO Relict shells O Other
“H Olher ; A.IJLI
Looklng at stones which are not deeply embedded,
Ojls” B are the u%ides black in color?
ﬂ Absent O1Slight OModerate  OProfuse  UYes o
INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS
{should add up to 100%) (does not necessarily add up to 100%%)
Substrafe Diameter % Compeosltion In Substrate Characteristic % Composition in
Type Sampling Reach Type Sampllng Area
Bedroc Delritus slicks, wood, coarse plant -
4 RO materials (CPOM) P Q_
Boulders, | > 256 mm (107} )
CobbleX. | 64-256 mm (2.5"-10") \6 Muck-Mud ('?ll?aP k very fine organic
Gravel~%. | 2-64 mm (0.1%-2.5%) KO
Sand 0.06-2mm (gritty) Marl grey, shell fragments
Silt ~L [ 0.004-0.06 mm A5 :
Clay <0.004 mm (slick)

A-6  Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 1
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o MQ%M% Plopﬂ’b .

© BENTHIC MACROINVERTEBRATE FIELD DATA SHEET

STREAM NAME G C LOCATION 400 M bt tiedand 811 Hagd Frind
STATION #326MFLCYRIVERMILE STREAMCLASS (% ap ania
LAt 505U, LoNGRD A6 Q. J7hrIvER BASIN (W10
STORET# 3131 AGENCY
INVESTIGATORS )/ J¥'s LOT NUMBER
_FORM COMPLETED BY DATE | IZ | REASON FOR SURVEY
L ' TIME _2& AM e - -
Y TS @\ Dlental Mitigady Sl
J N
HABITAT TYP]ES Indicate the percentage of each habitat type present . ‘ :
: O Cobble % [ Snags % - O Vegetated Banks Y% O Sand %
[ Submerged Macrophytes % . B Other { ) %
SAMPLE Gear used DID-frame ﬁJdck-net 0 Other
-COLLECTION ——
How were the samples collected? ﬁ«vading 0 from hank L1 from boat
o
icate (he pumber of jabs/kicks taken in each habltat type. ' .
g((l,‘obbleb Qi Snags .~ (1 Vegetated Banks .~ SSand B - L/ét‘j Shirelo o
F 0 Submerged Macrophytes .~~~ O Other ( ) . 4 'Ppp ’
R - . [N - !
GENERAL Shrenmn i1 locaded /i ow posidere, — The lef Htpatsan) _
COMMENTS teee ) § raver 1) e s d%ﬁdj‘
) e g s it (Mdipobbes) buo
/€ oMo %bo,c:msku;/ ﬁ"t /l efd, TRene s nfrdl Ae
: ) 1F£WE Z nAL ¢ bond  UUgh vt poertanms pone . (,

QUALITATIVE LISTING OF AQUATIC BIOTA . :
Indicate estimated abunddvice: 0= Absent/Not Observed, 1= Rare, 2="Common, 3= Abundant, 4=

Dominant

Periphyton 012 3 4 Slimes (W1 2374

Filamentous Algae - 0 1 2 3 4 Macroinvertebrates 01 2.3,@
‘ Macrophytes [0V 2 3 4 Fish (o)1 2 3 4

FIELD OBSERVATIONS OF MACROBENTHOS
Indicate estimated abundance; "0 = Absent/Not Observed, 1=Rare (1-3 organisms}, 2 = Common (3-2

organisms), 3= Abundant (>10 erganisms), 4 =Dominant (>50 organisms)

) grbblded)

. Plocoplera.
dragwajia‘““b Porifera @)1 2 3 4] Anisoptera 0(L)2 3 4| Chionomidae. 0 1 2 3 @hiHH <(0OF
/ sholleti Joy Hydrozoa 1 2 3 4| Zygoptera 1 2 3 4| Ephemeroptera 01 2 A M L
Platyhelminthes o)1 2 3 4 | Hemiptera 0/1 2 3 4] Trichoptera 01 @ 3 4
Turbellaria @ 12 3 4 | Coleoptera 0.1 (;_,2) 3 4| Oiher ¢ 1 2,3 4
Hirudinea @)1 2 3 4| Lepidoptera 1 2 3 4|Comec tlidae-1l] .
Oligochasta 0 1 2 Q@ 4 sialidae’ 021 2 3 4\ Raconuld Amoly rdar ~ 1]
Tsopoda @1 2 3 4| Corydalida ()1 2 3 4 jacorttbde 11| f
" SOpo rydalidae _ ! 7 __,
Amphipoda  (0) 1 2 3 4| Tipulidge | 0 @2 3 4|C(lovoperlidac Lity Ephereria
Decapoda 01 2 @ 4 | Empididae (t)1 2 3 4 Hepty e ] % A/rc/WA;CLlL‘I
R mpie plugenis »nl/ﬂ L] g
Gastropoda %1 2 3 4| Simuliidae (0)1 2 3 4 P{?VI‘J— i ¢ o .
' ﬁaivalvia 1 2 3 4|Tabinidee . @)1 2 3 4 (d—~ _
rcapola I,\P’f\}ﬁ Culeidae @1 2 3 alParlolid T pn WA AID H< ST LAT
. e Ty . 3% i
Salawmandas s — H’UU’HU’H‘} 0"7"&/"‘;;‘/‘ 'M’ ks s‘runch.,-m . 7"4//47%‘;/
V. Dusky ~Savi LM g - N1 Glossosomi it - e
! 1 Savi LH M”” N rIa? (’r"t]; —{3\ 1/t
[ larva] Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic -
Macroinveriebrates, and Fish, Second Edition - Form 1 i A-25
P o -l € ounes cusyms ~ // - :
sephenidae Wishteracsi? l) ~ om ed
. f ‘
(St vh wermns = Luobe! oo/ c-Sf‘ﬂ.s>



AP MAdel) and 1 Pr%;zar

PRELIMINARY ASSESSMENT SCORE SHEET

(PASS)
page / of I
STREAMNAME North Fovk Cvawe Cagtke | 1ocation yWamers Vronerlo
STATION # ¢4 NFGL-§  RIVERMILE STREAMCLASS 2 Apnnia )
1aT 39 B4BSB R LoNG #0.5 31242 | rivERBASIN ) 1 O
STORET # _ AGENCY
COLLECTED BY {5\]0 gﬂ!ltl[z LOT # NUMBER OF SWEEPS __] {2,
HABITATS: OBB B DSHOREZONE 0 SNAGS O VEGETATION -
Enter Family and/or Genus and Species name on blank line.
Organisms No. | IS | TI JTCR Orga_ntsms No. |IS | T1 |TCR
Oligochaeta d ’\d\ﬂlﬂtlﬂu ',l A. DV [« [Megaloplera /
T / !
Hirudinea I Coleoptera g[‘m“-h_q__ 2 IA I =’L_
i penidag. |2 [5= 0¥ 2|
Isopoda heeickae, |2 | A |oY] 4
wlsard oot — o ,/ _
Amphipoda Diplera Ch] rbs’WMIdon Yool T él I
Tioulidae. 4 {7 iy [ L
Decapoa  |Sheoaduce, 1A |Z (DY |4 ' ' ‘
MM
Ephemeroptera nel dap 15 | = A Y] i_
',‘Q N ‘ é-\ g 'UL.I 1. | Gastopoda ~
imeebidpe . |3 | Z|Dy| 1
oorptdap [ 2 | {oy [ 2 :
Pelecypoda Yy
Plecoplera r "d 3| MN11 /
Borlolidae,. [ie¥+=ln[7
Qﬂmmhﬂm, 40 |1= {pg | 2 Joter Aniseplera.
Nerdousidae, [ L4z Ind | 2 = |Llr oyl L
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‘ Taxonomic certainty rating (TCR)} 1-5:1=most cerlain, 5=least
certain. If rating is 3-5, give reason {e.g., missing gills). LS=life
stage: | = immature; P = pupa; A =adult TI= Taxonomists initials
Hemiptera e
/
Site Value Target Threshold If 2 or more metrics are > target threshold, site is
Total No. Taxa 19 Likoswn HEALTHY
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@bcl‘u ‘:"\M>

Iy - 72 P-Seboptinta L
Seas ., 3] Margnal

Rapid Bioassessmeht Protocold For Use in Streams and Wadeable Rivers: Periphyion, Benthic

Macroinvertebrales, and Fish, Second Edition - Form 4

A-31




Ver. 1-25-11

FCI Calculator for the High-Gradient Headwater Streams in eastern Kentucky and
western West Virginia HGM Guidebook

To ensure accurate calculations, the UPPERMOST STRATUM of the plant community is determined based on the
calculated value for Voganory (220% covor is required for tree/sapling strata). Go to the SAR Data Entry tab and enter site
charactoristics and data in the yellow cells. For information on determining how to split a project into SARs, see Chapter
5 of the Operational Draft Reglonal Guidebook for the Functional Assessment of High-gradient Ephemeral and
Intermittent Headwater Streams in Western West Virginia and Eastern Kentucky (Environmental Laboratory

U.S. Army Corps of Engineers 2010).

Project Name: AEP, Mitchell Landfill Project
Location: Magers Property, Marshall CO, WV Segment 8

Sampling Date: 04-12-2012 Mitigation Site  Before Project

Subclass for this SAR:
Intermittent Stream
Uppermost stratum present at this SAR: SAR number: Seg NFGC-8
Tree/Sapling Sirata
Functional Results Summary: Enter Results in Section C of the Mitigation Sufflcioncy Calculator
Function Functional
Capacity Index
Hydrology 0.41
Biogeochemical Cyeling 0.47
Habitat 0.49

Variable Measure and Subindex Summary:

Variable Name Average Subindex
Measure

Vecanopy |Percent canpoy over channel. 59.00 0.62
VeveeD {Average embeddedness of channel. 2.00 0.46
VsupstrRateE |Median stream channel subsirate particle size. 1.92 0.96
Vaero Total percent of erodad stream channel bank. 50.00 0.81
Vo Number of down woody stems per 100 feet of stream. 4.00 0.50
Vioen Average dbh of trees. 10.00 1.00
Vsuaa Number of snags per 100 feet of stream. 9.00 0.50
Vssp Number of saplings and shrubs per 100 feet of stream. Not Used Not Used
Vsrich Riparian vegetlation species richness. 0.90 0.43
VoeTRiTUS Average percent cover of leaves, sticks, etc. 26.25 0.32
Vierne Average percent cover of herbaceous vegetation. Not Used Not Used
VwLuse Weighted Average of Runoff Score for Catchment. 0.32 0.34




Version 1-25-11

High-Gradient Headwater Streams in eastern Kentucky and western West Virginia
Field Data Sheet and Calculator

Team: . \/orlo/ (9 L Shaitk . Latitude/UTM Northing: 29, § 1/ QS' §3
Project Name: ,450 /)’/,( /ﬁ/;g //%- ,70/ 4 // P/’,‘g lc /- Longitude/UTM Easting: £¢ . 53/
Location: - ) / ot Sampling Date: ;} Ay 2 ,
SAR Number: S'e? A/F‘éc 8 Reach Length (ﬂ) 100 © Stream Type: | Ephenteial/Intermittent (circle one) v
' Pownnial
Top Strata: (determined from percent calculated in Vigcanapy
Site and Timing: Project/( tigation Sfte (drcle one) v @ﬂer Project (Circle One) VJ
o - e

Sample Variables 1-4 In stream channel

1 Veeanory Average percent cover over channel by tree and sapling canopy. Measure at no fewer than 10 roughly
equidistant points along the stream. Measure only if tree/sapling cover is at least 20%. (If less than
20%, enter at least one value between 0 and 19 to trigger Top Strata choice.)

7Llst the. percent cover measurements af each pornt betow

2 Veueeo Average embeddedness of the siream channe!. Measure at no fewer than 30 roughly equidistant
points along the stream. Select a particle from the bed. Before moving it, determine the percentage of
the surface and area surrounding the particle that is covered by fine sediment, and enter the rating
according to the following table. If the bed is an adlificial surface, or composed of fine sediments, use a
rating score of 1. If the bed is composed of bedrock, use a rating score of 5.

Embeddedness rating for gravel, cobble and boulder parficles (rescaled from Platfs, Megahan, and
Minshall 1983 )

Rating |Rating Description

5 <5 percent of surface covered, surrounded, or buried by fine sediment (or bedrock)

4 5 to 25 percent of surface covered, surrounded, or buried by fine sediment

3 26 to 50 percent of surface covered, surrounded, or buried by fine sediment

2 51 to 75 percent of surface covered, surrounded, or buried by fine sediment

1 >75 percent of surface covered, surrounded, or buried by fine sediment (or artificial surface)

List the ratings at each point below:

b~

3 Vgypsrare Median stream channel eubstrate parttcte'stze. ‘Measure atno fewer tﬁan SOreugnt); ecrmdrstant rJornts
along the stream; use the same points and particles as used in Vgwgeo-

Enter particle size in inches to the nearest 0.1 inch at each point below (bedrock should be counted as 99 in,
asphalt or concrete as 0.0In, sand or finer partlctes as 0 08 in):

‘oaé’

4 VQERO — Total percent of eroded stream channe! bank Enter the total number of feet of eroded bank on each -
side and the total percentage will be calculated If both banks are eroded, total erosion for the stream
may be up to 200%.

LoftBank: 4B Right Bank: .5
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Sample Variables 5-9 within the entire riparianfhuffer zone adjacent to the stream channel {25 feet from each bank).

5 Vi Number of down woody stems (at least 4 inches in diameler and 36 inches in length) per 100 fest of
stream reach. Enter the number from the entire 50-wide buffer and within the channel, and the amount
per 100 feet of stream will be calculated.
Number of downed woody stems: . /A4 ...
6  Vippy Average dbh of trees {measure only if Vcanopy tree/sapling cover is at least 20%). Trees are at least 4
inches (10 cm) in diameter. Enter tree DBHSs in inches.
List the dbh measurements of individual frees (at least 4 in) within the buffer on each side of
the stream below:
Left Side Right Side
7  Vswe Number bf snags (ét It-aé-s-t dbhand 36 ail) per 1'007feet of stréérﬁ. .Erﬁé}-numb-er c-n;snags on ééch '
side of the stream, and the amount per 100 feet will be calculated.
Left Side: . s L Right Side: ﬁ i
8 Vi Number of saplings and shrubs (woody stems up to 4 inches dbh) per 100 feet of slream (measure only
if tree cover is <20%). Enter number of saplings and shrubs on each side of the stream, and the
amount per 100 ft of stream will bg calculated
LeftSide: - 55 . . . Right Side:. . 7). -
9 Vemcn Rlpanan vegetation specaes rtchness per 100 feet of stream reach. Check all Species present from
Group 1 in the tallest straium. Check all exofic and invasive species present in all strata. Species
tichness per 100 feet and the subindex wili be calculated from these data.
Group1=1.0 Group 2 {-1.0)
[1 Acermbruim ] Magnolia tripefala ] Ailanthus alfissima ] Lonicera japonica
Iﬂ Acer sacchanim U Nyssa sylvafica ] Albizia julibrissin | Lonicera tatarica
i1 Aesculus flava ] Oxydendrum arboreum 1 Alliaria petiofata ] Lotus comiculatus
[1 Asimina triloba Kl  Prunus serotina | Alternanthera (1 Lythrum salicaria
[T]  Belula alteghaniensis ] Quercus alba philoxeroides ] Microstegium vimineum
] Betulalenta [l Quercus coccinea ] Aslor fataricus ] Paulownia tomentosa
[0 Caryaalba [0  Quercus imbricara ] Cerastium fonfanum ] Polygonum cuspidatum
[0 Caryaglabra | Quercus prinus ] Coroniila varia ] Pueraria montana
L] Caryaovalis (] Quercus ribra J Etacagnus umbeliata 4.  Rosa multifiora
[l caryaovata ] Quercus velulina 1 Lespedeza bicolor | Sorghum halepense
[l Comus florida [l Sassafras albidum | Lespedeza cuneala Il Verbena brasiliensis
[0 Fagus grandifolia Il Tilia americana ] Ligustrum obfusifoliurm
[0 Fraxinus americana O Tsuga canadensis ] Ligustrum sinense
[0 tidodendron tulipifera [1  Umus americana
] Magnolia acuminata
0 Species in Group 1 0 Species in Group 2
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bank. The four subplots should be placed roughly equidistantly along each side of the stream.

gges)

Sample Variables 10-11 within at least 8 subplots (40" x 40", or 1m x 1m) in the riparian/buffer zone within 25 feet fronf each

10 Vpemimyus Average percent cover of leaves, slicks, or other organic material. Woody debris <4" diameter and
<36" long are include. Enter the percent cover of the detrital layer al each subplot.

Left Side Ri_ght Side

5 199 s 70 D] 3

11 Vigrs

at each subplot.

Average percentage cover of hefﬁaceoué végelatidn (meaéure only if tfee cover is <20%). Do not :
include woody stems at least 4" dbh and 36" tall. Because there may be several layers of ground cover|
vegelation percentages up through 200% are accepted. Enter the percent cover of ground vegetation

Left Side Right Side
5 | 787 & |20 /ool reo| sroo| red
Sample Variable 12 within the entire catchment of the stream.
12 Vyuse — Weighted Average of Runoff Score for walershed:
Running
Land Use (Choose From Drop List) F;:::?g Percent
{not >100)

(2')0 2 Pﬂ&l{ifk&

Ltood (20 J
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Summary Notes:

Variable

Value VSI

Vecanory
Vemeeo
VsunsTRATE
Veero
Viwo
VioeH
Vsnae
Vssp

VsricH
Vpetrirus

VHERB

Vwuse
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