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EXECUTIVE SUMMARY

Environmental Resources Management Southwest, Inc. (ERM) completed a
wetland delineation for the proposed Shell WindEnergy (SWE) Hermosa West
Wind Farm Project (Project) in Albany County, Wyoming. Western Area Power
Authority (Western) is evaluating under the National Environmental Policy Act
(NEPA) the interconnection of the Project, which consists of transmission system
upgrades and construction of a new substation (Proposed Action). The Project
will consist of approximately 100-200 wind turbines, electrical gathering lines
and transmission lines, access roads, operations and maintenance building, and
other affiliated structures across an approximately 11,125 acre Project area. The
purpose of this delineation is to identify, characterize, and map the extent of
jurisdictional wetlands to support Project development. The specific areas
assessed (hereafter “the Survey Area”) are located in southeastern Wyoming
approximately 18 miles south of Laramie, Wyoming along State Highway 287.
The Survey Area consists of approximately 2,198 acres of both private and State-
owned land.

Field investigations were performed in August and October 2009 to identify the
location and extent of any jurisdictional wetlands or waterbodies within the
Survey Area. Land use and land cover designations were assigned using field
observations, interpretation of 2008 aerial photography, and interpretation of
U.S. Geological Survey 7.5-minute topographic maps. Land use and land cover
types were classified as agricultural land primarily dedicated to cattle grazing.
The Project area was sparsely populated and contained few structures, owing
mostly to homesteads and barns/outbuildings associated with livestock.

Field investigations identified a total of nine (9) palustrine emergent (PEM)
wetlands within the Survey Area. These wetlands are dominated by wetland
vegetation, typically sedges and rush species. Eight of these wetlands were
associated with waterbodies. This association may constitute a significant nexus
as described in the Kennedy Test; as a result, these wetlands may be deemed
jurisdictional by the U.S. Army Corps of Engineers (USACE).

The Survey Area contained a total of 45 waterbodies. Of these, 21 are perennial
streams, 12 are intermittent streams, and 12 are ephemeral streams. ERM has
concluded that all of the waterbodies encountered within the Survey Area are
likely under the jurisdiction of Section 404 of the Clean Water Act (CWA) and
the USACE. These natural features described above are likely to be deemed
jurisdictional under the CWA because they have a direct connection to a
traditional navigable water (TNW) or exhibit a significant nexus with a TNW.
Therefore, the USACE and the Environmental Protection Area (EPA) will likely
deem these features jurisdictional. It should be noted that only the USACE and
EPA can make the final jurisdictional determination of these features. SWE will
apply for appropriate USACE permits prior to construction and mitigate, as
required, for any unavoidable impacts to wetlands and waterbodies.
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The Proposed Action is anticipated to have no impacts on wetlands or
waterbodies. The Project is anticipated to impact 0.12 acres of wetlands due to
access road construction. Additionally, the Project is anticipated to traverse (i.e.
access road and connection line crossings) 30 waterbodies. Where possible
crossings of wetlands and waterbodies have been rerouted to minimize crossing
and, in some cases, avoid completely. The Project was redesigned November
2009 to cross 30 waterbodies versus 45. Thirteen of these crossings are located
along existing roads throughout the Project area. In addition to the waterbody
crossings, the Project was redesigned to reduce wetlands impacts from 6.18 to
0.12 acres.
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GLOSSARY

BMP Best Management Practice

CFR Code of Federal Regulations

CWA Clean Water Act

DBH diameter at breast height

EPA Environmental Protection Agency

ERM Environmental Resources Management Southwest, Inc.
FAC Facultative Plants

FACU Facultative Upland Plants

FACW Facultative Wetland Plants

FEMA Federal Emergency Management Agency
GPS Global Positioning System

kv kilovolts

NAD27 North America Datum of 1927

NRCS Natural Resources Conservation Service
NWI National Wetland Inventory

MET Meteorological

MW megawatt

OBL Obligate Wetland Plants

OHWM ordinary high water mark

O&M Operations and Maintenance

PEM Palustrine Emergent Wetland

PFO Palustrine Forested Wetland

Project Hermosa West Wind Farm Project

PSS Palustrine Scrub Shrub Wetland

RPW Relatively Permanent Waterbody
SCADA Supervisory Control and Data Acquisition
SWE Shell Wind Energy

SWPPP Stormwater Pollution Prevention Plan
TNW Traditional Navigable Water

UPL Obligate Upland Plants

us United States

USACE United States Army Corps of Engineers
USDA United States Department of Agriculture
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USFWS United States Fish and Wildlife Service

USGS United States Geological Survey
WEST Western Ecosystems Technology, Inc
Western Western Area Power Administration

WYDEQ Wyoming Department of Environmental Quality
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1.0

1.1

1.2

1.2.1

INTRODUCTION

Environmental Resources Management Southwest, Inc. (ERM) completed a
wetland delineation for the proposed Shell WindEnergy’s (SWE) Hermosa West
Wind Farm Project (the Project) in Albany County, Wyoming (Figure 1-1).
Western Area Power Authority (Western) is evaluating under the National
Environmental Policy Act (NEPA) the interconnection of the Project, which
consists of transmission system upgrades and construction of a new substation
(Proposed Action). The purpose of this delineation is to identify, characterize,
and map the extent of jurisdictional wetlands to support Project development
and permitting. The specific areas assessed (hereafter “the Survey Area”) are
located in southeastern Wyoming approximately 18 miles south of Laramie,
Wyoming along State Highway 287 (Figure 1-2). The Survey Area consists of
approximately 2,198 acres of both private and State-owned land, consisting of
100 to 400 foot (ft) wide corridors around Project components described below.

The environmental field investigation, including wetland assessments and
delineations, and evaluation of land use, was conducted in August and October
2009. ERM performed the wetland assessment and delineation to determine if
potential jurisdictional wetlands and/or waters of the United States (U.S.) exist
within the Survey Area and to identify the approximate boundaries of any such
features.

Field survey methods and assessment results are presented and discussed in this
report, together with Project maps, copies of Regional Supplement U.S. Army
Corps of Engineers (USACE) Wetland Determination Data Forms, Waterbody
Data Sheets, and a Photographic Log.

OBJECTIVES AND SCOPE

The purpose of this delineation is to identify, characterize, and map the extent of
jurisdictional wetlands and/or waters of the U.S. within the Survey Area to
support the Project’s permitting, development and future management.

PROJECT SUMMARY
Project Description

SWE is proposing to develop the Project, consisting of approximately 100 to 200
wind turbines, with an anticipated total generating capacity of up to 300
megawatts (MW). The wind turbines would be arranged in roughly collinear
“strings”; each turbine string would be situated within an approximately 250ft or
400ft wide corridor, depending on topography. The Project would interconnect
with an existing Western-owned transmission line that traverses the Project

area.
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1.2.2

In addition to turbines, the Project would include the following;:

e Access roads and truck turn-around areas;

¢ One permanent meteorological (met) tower;

e Supervisory Control and Data Acquisition (SCADA) equipment;

e 345 kilovolt (kV) power collection lines that would deliver power to the
substation;

® Metering equipment for custody transfer related communication equipment;

¢ Operations and Maintenance (O&M) facilities, approximately 5,000 to 8,000
ft2, including: offices, signage, spare parts storage, restrooms,
telecommunications, equipment laydown areas, emergency living
accommodations, shop area, conference rooms, outdoor parking, a turn-
around area for larger vehicles, and potentially a welcome/information
center;

e High voltage (345 kV) transmission line less than one mile in length
connecting the substation to the existing Western transmission line;

¢ Project substation, approximately 70,000 to 85,000 ft2 (1.6 to 2 acres), where
the power from the collection system would be stepped up to the voltage
required to interconnect with an existing Western-owned transmission lines
(i-e., 345 kV); and

e System upgrades that would need to be made to Western’s transmission line
and associated facilities to accept the 300MW at the determined delivery
point.

The last three Project components are part of the Proposed Action.
Project Area Description

The Project area is located within Albany County, Wyoming. The City of
Laramie is located approximately 18 miles northwest of the Project area. The
Project is located within the Upper Laramie River and South Platte River Sub-
basins of the Platte River Basin.

The typical landscape of the region is low mountain slopes and nearly level
floodplains, as are associated with the Mid-Elevation Forests and Shrublands of
the Southern Rockies Ecoregion, and Laramie Basin of the Wyoming Basin
Ecoregion (Chapman et al. 2004). The Mid-Elevation Forests and Shrublands
Ecoregion ranges from 7,500 to 9,000 ft in elevation. The Ecoregion is generally
characterized by low mountain slopes and outwash fans with moderate to high
gradient (approximately 0.1 to 5% slopes) perennial streams. The Laramie Basin
Ecoregion ranges from 7,100 to 7,900 ft in elevation and is characterized by
nearly level floodplains and low terraces. The average elevation of the Project
area is approximately 7,900 ft.

Environmental Resources Management 2 G:\2010\0105023\14462Hrpt(rev).doc
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2.0

2.1

SURVEY METHODS

The following sections describe survey methodology, assumptions and site-
specific information utilized to perform the wetland delineation assessment.

REGULATIONS AND DEFINITIONS

The USACE regulates “waters of the U.S.”, wetlands and special aquatic sites,
under Section 404 of the Clean Water Act (CWA) and Section 10 of the Rivers
and Harbors Act. The USACE and the Environmental Protection Agency (EPA)
define wetlands as “those areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and that under
normal circumstances do support, a prevalence of vegetation typically adapted
for life in saturated soil conditions. Wetlands typically include swamps,
marshes, bogs, and other similar areas.” This definition takes into consideration
three distinct environmental parameters: hydrology, soil, and vegetation.
Positive wetland indicators of all three parameters are normally present in
wetlands.

The term "waters of the U.S." means:

a. All waters which are currently used, or were used in the past, or may be
susceptible to use in interstate or foreign commerce, including all waters
which are subject to the ebb and flow of the tide; these are referred to as
traditional navigable waters (TNWs);

b. All interstate waters including interstate wetlands;

c. All other waters such as intrastate lakes, rivers, streams (including
intermittent streams), mudflats, sand flats, wetlands, sloughs, prairie
potholes, wet meadows, playa lakes, or natural ponds, the use, degradation
or destruction of which could affect interstate or foreign commerce including
any such waters:

1. which are or could be used by interstate or foreign travelers for
recreational or other purposes; or

2. from which fish or shellfish are or could be taken and sold in interstate or
foreign commerce; or

3. which are used or could be used for industrial purpose by industries in
interstate commerce;

d. All impoundments of waters otherwise defined as waters of the U.S. under
the definition;

e. Tributaries of waters identified in paragraphs (a) through (d) above;
f. The territorial seas;

g. Wetlands adjacent to waters (other than waters that are themselves
wetlands) identified in paragraphs (a) through (f).
1. The term "adjacent" means bordering, contiguous, or neighboring.
Wetlands separated from other Waters of the U.S. by man-made dikes or

Environmental Resources Management 3 G:\2010\0105023\14462Hrpt(rev).doc
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2.2

2.2.1

barriers, natural river berms, beach dunes and the like are "adjacent
wetlands."

h. Waste treatment systems, including treatment ponds or lagoons designed to
meet the requirements of the CWA (other than cooling ponds as defined in
40 Code of Federal Regulations (CFR) 123.11(m) which also meet the criteria
of this definition) are not waters of the U.S.; and

i. Waters of the U.S. do not include prior converted cropland.
Notwithstanding the determination of an area's status as prior converted
cropland by any other federal agency, for the purposes of the CWA, the final
authority regarding CWA jurisdiction remains with the EPA.

In 2006, the Supreme Court addressed the jurisdictional scope of Section 404 of
the CWA, specifically the term “the waters of the U.S.,” in Rapanos v. U.S. and in
Carabell v. U.S. The decision provides two new analytical standards, which have
been variously applied by lower courts, for determining whether waterbodies
that are not TNWs, including wetlands adjacent to those non-TNWs, are subject
to CWA jurisdiction:

1. If the waterbody is relatively permanent, or if the waterbody has a wetland
that directly abuts (e.g., the wetland is not separated from the tributary by
uplands, a berm, dike, or similar feature) a relatively permanent waterbody
(RPW), otherwise known as the Plurality Test.

2. If a waterbody, in combination with all wetlands adjacent to that waterbody,
has a significant nexus with TNWs, which can be determined using the
Kennedy Test.

a. Justice Kennedy stated during Rapanos that “wetlands possess the
requisite nexus, and thus come within the statutory phrase ‘navigable
waters,' if the wetlands, either alone or in combination with similarly
situated lands in the region, significantly affect the chemical, physical,
and biological integrity of other covered waters more readily understood
as ‘navigable."”

METHODOLOGY OVERVIEW

Methodology performed in this assessment includes conducting a desktop
analysis and field survey of the Survey Area. These steps, detailed below,
identify, characterize and determine connections between wetlands and
waterbodies observed within the Survey Area to jurisdictional features outside
the Survey Area.

Desktop Analysis

Prior to conducting the environmental field activities, a desktop analysis of the
Survey Area and adjacent lands was performed by reviewing the following
sources:

e U.S. Geological Survey (USGS) 7.5-minute Topographic Quadrangle Maps
(2009);
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e U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI)
Maps (2009);

e Aerial Photographs (2006);

e U.S. Department of Agriculture (USDA), Natural Resources Conservation
Service (NRCS) County Soil Surveys (2008); and

e Federal Emergency Management Agency (FEMA) Flood Hazard Maps were
not available digitally for the Project area.

The analysis of these documents assisted in the planning and execution of the
field survey by identifying potential drainage contours, areas of likely wetlands
and waterbodies, and general habitat characteristics.

Field Survey

Environmental field surveys were performed by ERM scientists using common
wetland survey tools including shovels, the Munsell Soil Color Chart, USACE
Wetland Determination Data Forms, plant indicator lists, and visual observation
for plant identification. The survey crews implemented the three parameter
approach set forth in the Interim Regional Supplement to the Corps of Engineers
Wetland Delineation Manual: Arid West Region (Version 2.0) 2008 (“the
Regional Supplement”) to identify the boundaries of potential wetlands within
the Survey Area. The three parameter approach assessed vegetation, soils, and
hydrology for wetland conditions. Evaluation of these parameters is discussed
below.

Surveys were conducted following the protocols set forth in the 1987 USACE
Wetland Delineation Manual (USACE 1987) for areas greater than five (5) acres
in size. In addition, Regional Supplement USACE Wetland Determination Data
Forms, Waterbody Data Sheets and maps of Survey Area are included in
Appendix A.

Landuse within the Survey Area was characterized according to land use
categories (wetlands, open land, agricultural land, forested land, industrial /
commercial land, residential land, and open water). Wetland types and
hydrological features located within the Survey Area are discussed in detail in
Section 3.

Wetlands
Vegetation

When possible, dominant vegetation was identified and documented to the
species level (occasionally to genus) and classified according to the National List
of Plant Species that Occur in Wetlands: Region 4 (Reed 1988). The ‘indicator
status’ identifies a range of probabilities that an individual species is estimated
to be found in wetland or upland areas in a defined region (Table 2-1).
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TABLE 2-1:

Vegetation Indicator Status

Classification Symbol Percentage found in Wetlands
Obligate OBL >99 %
Facultative Wetland FACW 66% - 99%
Facultative FAC 33% - 66%
Facultative Upland FACU 1% - 33%
Obligate Upland UPL <1%

Appendix B contains the procedures for the use of the 50/20 Rule and the
Prevalence Index to select dominant plant species to determine if the plant
community is considered to be hydrophytic (i.e., a positive wetland indicator) as
provided by the Regional Supplement.

In the Arid West, vegetative species located in specialized habitats that include
riparian corridors, playas, and saline areas can be classified as either wetlands or
uplands, depending on site-specific conditions. This can be problematic in areas
where vegetation is a mixture of both hydrophytes and other species adapted to
growing in these unique, specialized western habitats. Therefore, it is vital to
consider the physiological and morphological adaptations of plant species
within these areas in order to better evaluate potential wetland areas as outlined
in Wetland Plants of Specialized Habitats in the Arid West (Lichvar and Dixon
2007).

Species classified as FACU that have morphological adaptations to wetland
conditions are classified as hydrophytes. In the event that more than half of
these hydrophytes are located within the Survey Area, the indicator status will
be reassigned as FAC. As detailed in the Arid West Regional Supplement,
descriptions of the observed morphological adaptations and any observations of
growth habit of these species in adjacent wetland and non-wetland locations are
also indicated on the data sheet.

The dominant species and their indicator status are reflected in the updated
Regional Supplement USACE Wetland Determination Data Forms in Appendix
A. Photographs are provided in Appendix C. Vegetation identified within the
Survey Area is presented in Section 3.1.1.

Hydric Soils
Hydric soils are soils that are saturated, flooded, or ponded long enough during

the growing season to develop anaerobic conditions that facilitate the growth
and regeneration of hydrophytic vegetation. Hydric soil indicators relate to
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color, structure, organic content, and the presence of reducing conditions. Color
characteristics (hue, value, and chroma) were recorded using Munsell Soil Color
Charts (Kollmorgen Corporation 1990). Soil observations were typically focused
on the area immediately below the 'A' horizon (top most mineral horizon) or the
top 12 inches, whichever was shallower.

Soils were identified using the respective county soil survey maps and examined
in the field by hand-excavating test pits ranging from 6 to 12 inches in diameter
and 14 to 20 inches deep along boundaries of areas exhibiting different plant
communities. Soil type assessments were conducted according to the
determining criteria for hydric (wetland) or non-hydric (non-wetland) soils, as
outlined in the Regional Supplement.

Soils encountered within the Survey Area are documented in Section 3.1.2 and
sampling points are shown in Appendix A.

Hydrology

Hydrological characteristics were characterized at each sampling point by field
observation as well as examining aerial photography, USGS topographic maps,
NWI maps, and FEMA Flood Hazard maps to identify primary and secondary
indicators associated with wetlands and wetland hydrology. Field observations
were made to determine if primary and secondary indicators of hydrology, as
outlined in the Regional Supplement, were present. Primary indicators for
wetland hydrology include:

e Surface water;

e High water table;

e Saturation;

e  Water marks;

¢ Sediment and drift deposits;

e Surface soil cracks;

¢ Inundation visible on aerial imagery;

e  Water stained leaves;

e Algal mats or salt crust;

® Agquatic invertebrates;

¢ Hydrogen sulfide odor;

¢ Oxidized rhizospheres (root channels) associated with living roots;
e Presence of reduced iron;

e Recent iron reduction in tilled soils; and

e Thin muck surfaces.
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Secondary indicators for wetland hydrology include:
® Drainage patterns;

® Dry-season water table;

* Crawfish burrows;

e Saturation visible on aerial imagery;

* Geomorphic position;

¢ Shallow aquitard; and

¢ Positive FAC-Neutral test (comparative dominance of FACW and OBL
vegetative species versus FACU and UPL vegetative species).

Hydrological characteristics identified within the Survey Area are discussed in
Section 3.1.3 and sampling points are shown in Appendix A.

Documentation

As described in the Regional Supplement, areas with qualifying wetland criteria
for all three parameters—vegetation, soils, and hydrology—were characterized
as wetlands. Field data were recorded on Regional Supplement USACE Wetland
Determination Data Forms found in Appendix A. These Regional Supplement
USACE Wetland Determination Data Forms document wetland and upland
plant communities, hydrology parameters, and soil conditions within the Survey
Area.

Identified wetland boundaries were recorded in the field using sub-meter Global
Positioning System (GPS) technologies. A Trimble™ GEO ProXH handheld GPS
unit was used to record delineated boundaries of wetland areas identified
during the field survey. Data collected in the field were collected using the
North American Datum of 1927, (NAD27), State Plane Wyoming East 4901, and
U.S. Survey Feet. GPS data were processed using ArcGIS and then overlaid onto
orthorectified aerial imagery.

Wetland Characterization

Traditionally, the Cowardin System is used as a hierarchical system that aids
resource managers and others by providing a universal language for classifying
wetlands according to hydrologic, geomorphic, chemical, and biological factors.
However, due to the variability of habitat and conditions of the Arid West in
comparison to the habitats evaluated by Cowardin in Classification of Wetlands
and Deepwater Habitats of the United States (1979), adaptations to the Cowardin
System were necessary for this survey. In the Arid West region, wetlands are
primarily ciénegas, oases, inland salt marshes, or are associated with old flood
channels or man-made depressional areas in which the growth habitat of
vegetation varies from that described by Cowardin.
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The Cowardin System classifies wetlands into one or a combination of the
following groups: palustrine emergent (PEM), palustrine scrub shrub (PSS) or
palustrine forested (PFO). Wetlands recorded in combinations (i.e., PEM /PSS,
PFO/PEM, PFO/PSS, and PFO/PSS/PEM) contain distinct boundaries
comprising greater than five percent of the total wetland area of PEM, PSS or
PFO.

PEM wetlands, as defined by Cowardin, et al. (1979), are those wetlands that are
dominated by erect, rooted, herbaceous plants. These wetlands are commonly
dominated by cattails (Typha spp.), bulrushes (Scirpus spp.), sedges (Carex spp.),
rushes (Juncus spp.), and various forbs.

PSS wetlands, as defined by Cowardin, et al. (1979), are those wetlands that are
dominated by woody vegetation less than 20 feet tall. These wetlands are
commonly dominated by eastern false-willow (Baccharis halimifolia), willows
(Salix spp.) and other shrubs. PSS wetlands are often transitional areas between
herbaceous and forested habitats or are in succession from herbaceous
conditions to forested conditions. PSS wetlands, therefore, often display a
combination of immature species found in forested communities and species
found in herbaceous wetland communities.

PFO wetlands, as defined by Cowardin, et al. (1979), occur in undisturbed,
forested areas and are often associated with streams. As defined in the Arid
West Regional Supplement, trees are considered any woody plant greater than
three inches diameter at breast height (DBH), regardless of height. Tree species
associated with wetlands in this region include arroyo willow (Salix lasiolepis),
narrow-leaved cottonwood (Populus augustifolia), lanceleaf cottonwood (P. x
acuminate), Hinckley poplar (P. x hinckleyana), African tamarisk (Tamarix
africana), and salt cedar (T. aphylla), among others.

Waterbodies

Waterbodies include any natural or artificial stream, river, or drainage with
perceptible flow at the time of crossing or an ordinary high water mark
(OHWM), as defined by the USACE, and other permanent waters such as lakes
and ponds. Waterbodies identified within the Survey Area were identified and
surveyed. Perennial or intermediate waterbodies were differentiated according
to size: minor, intermediate, and major. Minor waterbodies are 10 feet or less in
width from water’s edge to water’s edge; intermediate waterbodies range in
width from > 10 feet to < 100 feet; major waterbodies are 100 feet or greater in
width. Applicable data were gathered for the waterbody feature, including:
bank height, bank slope, stream-flow, direction and type, water appearance,
stream substrate, aquatic habitats, channel conditions, and disturbances. Data
were documented on Waterbody Data Sheets, which are provided in Appendix
A. Waterbodies identified within the Survey Area are described in Section 3.2.

Due to the arid climate, waterbodies and areas that were excavated and had the
potential to retain water for a short period of time were surveyed using a
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Tremble™ Geo ProXH GPS unit as described above in Section 2.3.4. Data points
were collected along the upper banks or edges of the features within the Survey
Area.

Indicated waterbodies on USGS topographic maps were also field verified. If
indicated waterbodies on the USGS topographic maps did not meet the criterion
of waterbodies, as listed above, such as swales or erosional features; a GPS point
was collected and the area was photographically documented. Photographs and
a map detailing the location of these swales and erosion features are presented in
Appendix D.

2223 Uplands

Upland (i.e., non-wetland) samples were collected within the Survey Area and
adjacent to the respective wetland where a distinguishable transition from
wetland to upland communities could be identified (based on vegetation,
hydrology and soil parameters outlined in the Regional Supplement). Typical
indicators of habitat change include vegetative species composition, soil
saturation levels, soil composition, and elevation.
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3.0 RESULTS

The results of the wetland delineation are presented in the following sections.
General descriptions of the vegetation, soils and hydrology are provided for each
feature type. Completed Regional Supplement USACE Wetland Determination
Data Forms and Waterbody Data Sheets are presented in Appendix A and a
Photographic Log is provided in Appendix C

The results presented in this report were based on review of available current
and historical information, a desktop evaluation, and the wetland delineation
conducted in August and October 2009.

3.1 WETLANDS

A total of nine (9) wetlands (approximately 6.18 acres) were identified and
delineated within the Survey Area. The delineated wetlands were all classified
as PEM wetlands due to the predominance of yellow nutsedge (Cypreus
esculentus: FACW) and Baltic rush (Juncus balticus: FACW), within the wetlands.
The extent and location of these wetlands are shown in Figure 3-1(a-h).

Table 3-1 summarizes data for wetlands identified within the Survey Area,
including the wetland location, size, type, and connectivity to a waterbody or
otherwise exhibiting a significant nexus with a TNW. Detailed information for
each feature is provided on the Regional Supplement USACE Wetland
Determination Data Forms in Appendix A.

TABLE 3-1:  Wetlands within the Survey Area

Connection to
Feature ID | Latitude | Longitude | Type® | Acreage ® Significant Nexus Figure
WAALO01 | 41.056410 | -105.573166 | PEM 1.29 Associated with | 5,/
Forest Creek
Associated with
WAALQ002 | 41.047740 | -105.560374 PEM 0.90 3-1d
Boulder Creek
Associated with
WAALOQ03 | 41.050119 | -105.535957 PEM 0.33 . 3-le
Willow Creek
Associated with
WAALO04 | 41.038912 | -105.535552 PEM 1.52 . 3-1e
Willow Creek
Associated with
WBALOO1 | 41.068691 | -105.545779 PEM 0.20 3-1b
Boulder Creek
WBALO02 | 41.082437 | -105.546098 | PEM 0.13 Isolated depressional | 5 1)
wetland
WBALO03 | 41.058457 | -105.553990 | PEM 0.43 Assoclated with 3-1b
Boulder Creek
Associated with
WBALO004 | 41.058491 | -105.523914 PEM 0.16 . 3-1c
Willow Creek
WBALO05 | 41.020996 | -105.516327 | PEM 1.22 Associated with Fish | 3-1
Creek d/e/g
TOTAL 6.18
Total Potentially Jurisdictional Wetlands 6.05
(A) Wetland types: PEM = palustrine emergent;
(B) Wetland acreages are based on GPS boundaries surveyed.
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3.1.1

3.1.2

TABLE 3-2:

Vegetation

In the Survey Area, Herbaceous stratum observed within the wetlands were
dominated by colonies of creeping bentgrass (Agrostis stoloniferia: FAC+), yellow
nutsedge, Baltic rush, and spikerush (Eleocharis spp). Shrub and tree stratum,
while typically not dominant, consisted of Bebb willow (Salix bebbina: FACW)
and quaking aspen (Populus tremuloides: FAC). These tree species were found in
wetlands associated with banks of perennial streams.

Soils

A desktop assessment of the soils located within the Survey Area was performed
(Figure 3-2a-h). According to the USDA NRCS Soil Survey for Albany County
(2008) there are 15 soil series present within the Survey Area, of these four (4) are
considered partially hydric (Table 3-2). These hydric series are typically located
in low-lying landforms associated with stream terraces.

Field verification of these hydric soils was accomplished through soil test pits of
approximately 12 inches a diameter and up to 16 inches deep. These test pits
were dug using shovels in the identified wetland and associated upland area.
Mapped soils identified within the wetland contained low chroma soils
(typically Munsell notations of 10 YR 2/1, black; 10 YR 3/1, very dark gray; or
7.5 YR 3/2, dark brown); the soils classification varied from muck to coarse
sandy clay. The predominant indicators of hydric soils within the Survey Area
were mottled and low chroma soils. Soils within the observed wetlands also met
requirements for indicators F6 (Redox Dark Surface) and F3 (Depleted Matrix).
Findings from the field surveys were generally consistent with those described
in the USDA NRCS county soil survey. Detailed results of the identified soils
encountered within the Survey Area are included in the Regional Supplement
USACE Wetland Determination Data Forms (Appendix A).

Soil Associations and Soil Series within the Survey Area

Map
Unit Drainage
Map Unit Soils Series Acres | Symbol Hydric Landform Class
Boyle-Lininger Uplands and
association, 1to 15 | Dovieand | 50 125 No mountain hill Well
Lininger drained
percent slopes slopes
outcEEYIS;I:I?C}(ex 5 Uplands and Well
p compiex, Boyle 24 124 No mountain hill .
to 25 percent drained
slopes
slopes
oui};(r)mec_;:dl(ex Gently sloping to Well
p comprex, Byrnie 26 130 No very steep hills .
10 to 50 percent . drained
and ridges
slopes
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Map

Unit Drainage
Map Unit Soils Series Acres | Symbol | Hydric Landform Class
Mountain valley
bottoms, flood
plains, stream
Canburn loam, 1 to Canburn 37 132 Partially terraces and Pogrly
4 percent slopes drained
lower slopes of
alluvial fans at
4,800 to 8,200 feet
Flood-plains,
Dalecreek-Kovich stream terraces, Moderately
Dalecreek . . -
complex, 0 to 9 ) 2 149 Partially | low lying alluvial well
and Kovich .
percent slopes fans and broad drained
valley floors.
Hapjack-Rogert-
Amesmont Hapjack and . Mountain slopes Well
complex, 3 to 25 Rogert 20 172 Partially and ridges drained
percent slopes
Rock outcrop-
Cathedral Mountain slopes, Well
complex, 20 to 40 Cathedral 1 137 No hills, and ridges drained
percent slopes
Rock outcrop-
Rogert complex, 25 Mountain slopes Well
to 99 percent Rogert 109 219 No and ridges drained
slopes
Rogert-Rock
outcrop- .
Amesmont Rogert 293 220 No Mountalln slopes Well
and ridges drained
complex, 5 to 25
percent slopes
Silas, gravelly . M(.)untam valley Somewhat
substratum- Silas and . fills, outwash
15 227 Partially poorly
Vensora loams, 0 Vensora terraces, and .

. drained
to 6 percent slopes floodplains
Stunner-Tisworth- Stunner, Alluvial fans, fan Well
Blazon complex, 1 Tisworth, 32 230 No aprons, and .

drained
to 6 percent slopes | and Blazon terraces
Tieside-Pilotpeak- Uplands,
Rock outcrop Tieside and structural Well
complex, 3 to 10 Pilotpeak 409 234 No benches, and drained
percent slopes strath terraces
Uplands,
structural
Wycolo-Alcova
complex, 3 to 10 Wycolo and 181 o4l No benches, strath Well
ercent slopes Alcova terraces, drained
p pedimens, and
fan aprons
Wycolo- Uplands,
Thermopolis-Rock structural
Wycolo and benches, strath Well
outcrop complex, . 3 244 No . .
Thermopolis terraces, ridges, drained
10 to 50 percent .
and hills
slopes
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3.1.3

3.14

Map
Unit Drainage
Mayp Unit Soils Series Acres | Symbol Hydric Landform Class
. Uplands,
Wycolo-Tieside Wycolo and structural Well
sandy loams, 3 to . 268 243 No .
Tieside benches, and drained
10 percent slopes
strath terraces

Hydrology

Geography and topography are primary factors influencing wetland hydrology.
Rolling hills dominate the general topography within the Project area. Wetland
development throughout the Survey Area can be attributed to low-lying areas
between gentle undulations, natural drainage patterns, and clay soils with poor
drainage capabilities.

USFWS NWI and topographic maps (Figure 3-3a-h) provide an overview of
NWI-mapped wetlands within the Project area. Review of these maps prior to
field mobilization indicated several potential wetland areas within the Survey
Area predominately associated with stream corridors. Wetland features
identified and classified during the field survey were generally similar in
location to those included on NWI Maps; however, delineated types and sizes
generally differed from those identified on NWI Maps.

Delineated wetlands not associated with NWI-mapped wetlands were primarily
associated with named stream corridors or their tributaries; the exception being
wetland WBALO002, which was an isolated depressional wetland.

Primary hydrological indicators associated with the identified wetlands include
surface water (A1), saturation (A3), and water marks (B1). Secondary indicators
for wetland hydrology include: drainage patterns (B10) and shallow aquatard
(D3). Other indicators such as topography, local soils survey data and
vegetation species composition were observed and factored into the
delineations.

Plurality Test

Government Creek, Forest Creek, and Boulder Creek all flow into Willow Creek,
which flows generally across the middle of the Project area. Willow Creek
continues outside the Project area approximately 16 miles until joining the
Laramie River. The Laramie River ultimately confluences with the North Platte
River, a TNW, approximately 120 miles north of the Project area. The northern
portion of the Project area is located in the North Platte Basin and drains into the
Missouri Region Watershed.

Fish Creek flows generally across the southern portion of the Project area into
Deadman Creek, approximately five miles outside of the Project area. Deadman
Creek continues until it joins the North Fork Cache la Poudre River which
ultimately confluences with the South Platte River, a TNW, approximately 60
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3.1.5

3.2

miles southeast of the Project area. The southern portion of the Project area is
located in the South Platte Basin and drains into the Missouri Region Watershed.

Seven of the nine wetlands (all except WBAL002 and WBALOQ05) identified in the
Survey Area are ultimately connected to the North Platte River through a series
of named or unnamed tributaries to Willow Creek, a RPW. An eighth wetland
(WBALOO5) is ultimately connected to the South Platte River through a direct
connection to Fish Creek, a RPW. Due to the defined size of the Project area,
tield verification of a direct wetland connection to a TNW was limited to visual
verifications and a desktop analysis. The desktop analysis indicates the potential
for a direct connection between eight of the nine identified wetlands within the
Survey Area and a TNW, specifically, the North Platte River and the South Platte
River. Based on the potential for connectivity, these features may be classified
under the jurisdiction of the USACE.

Kennedy Test

With the exception of the one isolated wetland identified within the Survey
Area, the hydrologic interconnection of the eight remaining wetlands to the
nearest TNW (North Platte River and South Platte River) suggests that the eight
identified wetlands could support the TNW. The diminutive size of these
wetlands and the distance from the TNW make them unlikely to provide
substantial direct habitat or lifecycle support functions to any aquatic species
found within the TNW. Biological support of wetlands within the Survey Area
would therefore be limited to providing temporary habitat for avian species
associated with the TNW and /or the TNW’s riparian buffer. However, the
presence of small fish found in a few of the wetlands and the interconnection
through the series of RPWs provides a potential link between these eight
wetlands and the nearest TNW. This biological connection would likely meet
the requirements of the Kennedy Test for a significant nexus; therefore, these
features are likely under the jurisdiction of the USACE.

WATERBODIES

The Survey Area contained a total of 45 waterbodies. Of these, 21 are perennial
streams, 12 are intermittent streams, and 12 are ephemeral streams.
Additionally, one headwater spring was identified within the Survey Area and
another was identified outside the Survey Area in connection with identified
features SAAL(014 and SAALOQ12, respectfully. Table 3-3 summarizes the
waterbodies by feature identification, name, type, and size and relation to a
TNW. Waterbody Data Sheets containing detailed information regarding the
waterbodies (stream flow, depth, water characteristics, etc.) are contained in
Appendix A.

It should be noted several areas identified as intermittent or ephemeral
waterbodies on the USGS topographic maps (identified as dashed blue lines)
were field verified and deemed swales or erosion features as they did not meet
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the criterion discussed in Section 2.2.2.2. A map illustrating these areas and
representative photolog is included in Appendix D.

3.2.1 Plurality Test

Government Creek, Forest Creek, and Boulder Creek all flow into Willow Creek,
which flows generally across the middle of the Project area. Willow Creek
continues outside the Project area approximately 16 miles until joining the
Laramie River. The Laramie River ultimately confluences with the North Platte
River, a TNW, approximately 120 miles north of the Project area. The northern
portion of the Project area is located in the North Platte Basin and drains into the
Missouri Region Watershed.

Fish Creek flows generally across the southern portion of the Project area into
Deadman Creek, approximately five miles outside of the Project area. Deadman
Creek continues until it joins the North Fork Cache la Poudre River which
ultimately confluences with the South Platte River, a TNW, approximately 60
miles south east of the Project area. The southern portion of the Project area is
located in the South Platte Basin and drains into the Missouri Region Watershed.

NWI and topographic mapping indicates that most likely all of the waterbodies
found within the Survey Area have either a direct or indirect connection to a
TNW (Table 3-3).
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TABLE 3-3:

Waterbodies within the Survey Area

Feature ID | Latitude Longitude Name Type Length (ft) Connection to TNW Figure
SAAL001 | 41.066863 | -105.582609 Government Creek Perennial 735 Direct connection to a TNW 3-la
SAAL002 | 41.072383 | -105.573911 Government Creek Perennial 785 Direct connection to a TNW 3-la
SAAL003 | 41.079602 | -105.563864 Government Creek Ephemeral 1301 Direct connection to a TNW 3-la/b
SAAL004 | 41.056285 | -105.573305 Forest Creek Perennial 1299 Direct connection to a TNW 3-la/d
SAAL005 | 41.062013 | -105.564295 Forest Creek Intermittent 827 Direct connection to a TNW 3-la/b
SAAL006 | 41.046449 | -105.562884 | Tributary of Boulder Creek Ephemeral 619 Direct connection to a TNW 3-1d
SAAL007 | 41.045361 | -105.562785 | Tributary of Boulder Creek Ephemeral 225 Direct connection to a TNW 3-1d
SAAL008 | 41.047795 | -105.560299 Boulder Creek Ephemeral 1224 Direct connection to a TNW 3-1d
SAAL009 | 41.043325 | -105.561854 | Tributary of Boulder Creek Ephemeral 3979 Indirect connection to a TNW 3-1d
SAAL010 | 41.042975 | -105.535672 Willow Creek Perennial 1313 Direct connection to a TNW 3-le
SAALO012 | 41.038769 | -105.536049 | Tributary of Willow Creek Perennial 781 Indirect connection to a TNW 3-le
SAALO013 | 41.041863 | -105.526986 | Tributary of Willow Creek Ephemeral 1493 Indirect connection to a TNW 3-le
SAALO014 | 41.025831 | -105.487344 Unnamed Tributary Perennial 443 Direct connection to a TNW 3-1f
SAALQ015 | 41.028552 | -105.493262 Unnamed Tributary Ephemeral 633 Indirect connection to a TNW 3-1f
SAALO016 | 41.027122 | -105.507064 Unnamed Tributary Ephemeral 960 Indirect connection to a TNW 3-le/f
SAAL017 | 41.018978 | -105.505231 Tributary of Fish Creek Perennial 1087 Direct connection to a TNW 3-1g/h
SAAL018 | 41.009066 | -105.515787 Tributary of Fish Creek Ephemeral 657 Direct connection to a TNW 3-1g
SAALO019 | 41.019927 | -105.525159 Fish Creek Perennial 1180 Indirect connection to a TNW 3-le/g
SAAL020 | 41.018891 | -105.535615 Fish Creek Perennial 809 Direct connection to a TNW 3-1g
SAAL021 | 41.070793 | -105.522148 Willow Creek Perennial 473 Direct connection to a TNW 3-1c
SAAL022 | 41.079493 | -105.508033 Tributary to Grant Creek Intermittent 341 Indirect connection to a TNW 3-1c
SBAL001 | 41.068364 | -105.544509 Tributary to Forest Creek Ephemeral 607 Indirect connection to a TNW 3-1b
SBAL002 | 41.069789 | -105.545064 Forest Creek Perennial 3034 Direct connection to a TNW 3-1b
SBALO03 | 41.064732 | -105.554744 Forest Creek Perennial 776 Direct connection to a TNW 3-1b
SBAL004 | 41.058280 | -105.554093 Boulder Creek Perennial 637 Direct connection to a TNW 3-1b
SBAL005 | 41.057989 | -105.553673 | Tributary to Boulder Creek Perennial 268 Indirect connection to a TNW 3-1b
SBAL006 | 41.054440 | -105.506621 | Tributary to Willow Creek Intermittent 335 Indirect connection to a TNW 3-1f
SBAL007 | 41.057142 | -105.515617 | Tributary to Willow Creek Intermittent 336 Indirect connection to a TNW 3-1c
SBAL008 | 41.053209 | -105.516595 | Tributary to Willow Creek Perennial 522 Indirect connection to a TNW 3-le
SBAL009 | 41.051501 | -105.516645 | Tributary to Willow Creek Intermittent 1744 Indirect connection to a TNW 3-le
SBAL010 | 41.041411 | -105.517572 | Tributary to Willow Creek Ephemeral 296 Indirect connection to a TNW 3-le
SBALO011 | 41.046786 | -105.516241 | Tributary to Willow Creek Ephemeral 775 Indirect connection to a TNW 3-le
SBAL012 | 41.047692 | -105.516305 | Tributary to Willow Creek Intermittent 390 Indirect connection to a TNW 3-le
SBAL013 | 41.058449 | -105.523856 | Tributary to Willow Creek Perennial 440 Indirect connection to a TNW 3-1c
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Feature ID | Latitude Longitude Name Type Length (ft) Connection to TNW Figure

SBAL(014 | 41.057108 | -105.525356 Willow Creek Perennial 1561 Indirect connection toa TNW | 3-1b/c/e
SBAL015 | 41.045800 | -105.527373 | Tributary to Willow Creek Intermittent 318 Indirect connection to a TNW 3-le
SBALO16 | 41.045472 | -105.526402 | Tributary to Willow Creek Intermittent 1040 Indirect connection to a TNW 3-le
SBALO017 | 41.014666 | -105.489100 Unnamed Tributary Intermittent 1012 Indirect connection to a TNW 3-1h
SBALO018 | 41.015307 | -105.504368 Fish Creek Perennial 3605 Direct connection to a TNW 3-1g/h
SBALO19 | 41.021630 | -105516588 |  Tributary of Fish Creek Perer;;‘:gé man 451 Indirect connection toa TNW | 3-le
SBAL020 | 41.020891 | -105.516295 Fish Creek Perennial 938 Direct connection to a TNW 3-le/g
SBAL021 | 41.020444 | -105.525898 Tributary of Fish Creek Intermittent 562 Indirect connection to a TNW 3-1g
SBAL022 | 41.020859 | -105.524967 Tributary of Fish Creek Intermittent 307 Indirect connection to a TNW 3-le/g
SBAL023 | 41.019408 | -105.534696 Tributary of Fish Creek Intermittent 303 Indirect connection to a TNW 3-1g
SBAL024 | 41.078858 | -105.508036 Grant Creek Perennial 329 Direct connection to a TNW 3-1c
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3.2.2 Kennedy Test

All 45 surveyed waterbodies were found to have either direct or indirect
biological, physical, and chemical connection with either Willow Creek, a RPW,
which connects to the Laramie River (RPW) and ultimately drains in to the
North Platte River, a TNW,; or Fish Creek, a RPW, which connects to the North
Fork Cache La Poudre River (RPW) and ultimately drains in to the South Platte
River, a TNW. The surveyed waterbodies have the potential to provide
biological support to a wide variety of aquatic fauna and avian species. The
potential for direct connection to a RPW satisfies the criterion of the Kennedy
Test for a significant nexus; therefore, these features are likely under the
jurisdiction of the USACE.

3.3 UPLANDS

The upland habitat located along the majority of the Survey Area is
characterized as grasslands dominated by spare ground cover including
spineless horsebrush (Tetradymia canescens), big sagebrush (Artemisia tridentate),
wax currant (Ribes cereum), Timothy grass (Phleum pretense), blue wildrye
(Elymus glaucus), elkweed (Frasera speciosa), Canada goldenrod (Solidago
canadensus), big bluestem (Andropogon geradii), little bluestem (Schizachyrium
scoparium), and assorted upland grasses (Whitson 2004). Regional Supplement
USACE Wetland Determination Data Forms are provided in Appendix A.
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4.0

4.1

4.1.1

4.1.2

SUMMARY AND CONCLUSIONS

Field investigations identified a total of nine PEM wetlands within the Survey
Area. One of these features, WBAL002 (0.13 acres), was an isolated depressional
wetland and showed no significant nexus to a water of the U.S. The remaining
eight wetlands (6.05 acres) were associated with stream corridors and meet the
requisite of the Plurality Test. Additionally these wetlands demonstrate a
measureable significant nexus as described in the Kennedy Test; as a result,
these wetlands may be deemed jurisdictional by the USACE.

The Survey Area contained a total of 45 waterbodies. Of these, 21 are perennial
streams, 12 are intermittent streams, and 12 are ephemeral streams. ERM has
concluded that all of these natural waterbodies may likely be deemed under the
jurisdiction of Section 404 of the CWA and the USACE. The features described
above are likely to be deemed jurisdictional under the CWA because they have
the potential for a direct connection to a TNW, or exhibit a significant nexus with
a TNW. Therefore, the USACE and EPA may deem these features jurisdictional.

Several areas identified as intermittent or ephemeral waterbodies on the USGS
topographic maps were field verified and deemed swales or erosion features as
they did not meet the criterion discussed in Section 2.2.2.2. A map illustrating
these areas and representative photographic log is included in Appendix D.

Results of the assessment indicate one of the nine wetlands delineated within the
Survey Area may be deemed non-jurisdictional by the USACE and the EPA as it
is isolated and shows no connection to waters of the U.S.

Note: Only the USACE and EPA can make the final jurisdictional determination
of the features.

ANTICIPATED IMPACTS AND MITIGATION
Proposed Action Impacts

The Proposed Action includes the construction of a substation, high voltage (345
kV) transmission line less than one mile long, and system upgrades to an
existing 345 kV Western-owned transmission line. The Proposed Action is not
anticipated to have impacts on wetlands and/or waterbodies within the Survey
Area.

Project Impacts

The Project is anticipated to impact approximately 0.12 acres of wetlands. These
impacts are entirely due to the construction of access roads and installation of
underground electrical connection lines. Turbines, laydown areas, O&M areas,
and the permanent met tower will be sited outside of areas likely to be
considered jurisdictional wetlands.
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In November 2009 the Project was redesigned to reduce wetlands impacts from
6.18 to 0.12 acres. These anticipated impacts will be both temporary and
permanent. The permanent impacts are associated with the construction of new
access roads and the upgrade of existing roads. To accommodate the safe
construction, operation, and maintenance of the Project these roads will be 25 ft
wide. The cumulative permanent impact to wetlands is approximately 0.07 acre,
as identified in Table 4-1.

TABLE 4-1:  Estimated Permanent Wetland Impacts

Estimate Impact BC | Estimate Impact 50 Connection to
Feature ID | Type @ (Acre) (Sq Ft) Significant Nexus
WAALO01 | PEM 0.0217 945 Associated with

Forest Creek
Associated with
Boulder Creek
Associated with
Willow Creek
Associated with
Willow Creek
Associated with
Fish Creek

WAALO002 PEM 0.0206 897

WAALO004 PEM 0.0061 267

WBAL004 PEM 0.0195 849

WBAL005 PEM 0.0003 12

Total Permanent

Wetland Impacts 0.0682 2970
(A) Wetland types: PEM = palustrine emergent;

(B) Wetland acreages are based on GPS boundaries surveyed.
(C) Acreage calculations are based on a 25 ft wide access corridor.

In addition to these permanent wetland impacts the Project will have wetland
impacts which are temporary in nature. These impacts will be associated with
the temporary work areas associated with the road construction and upgrades.
Following road construction these areas will be used for the installation of
underground electrical connection lines. These connection lines will be
collocated adjacent to the access roads and will add an additional 15 feet to the
roadway corridor. It is anticipated these connection lines will result in an
approximately 0.05 acre temporary impact as indicated in Table 4-2. Following
the initial disturbance associated with road construction and the installation of
these connection lines these areas will be allowed to naturally revegetate.
Therefore these wetland impacts are considered to be temporary.
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TABLE 4-2:

TABLE 4-3:

Estimated Temporary Wetland Impacts

Estimate Impact BC | Estimate Impact 50 Connection to
Feature ID | Type @ (Acre) (Sq Ft) Significant Nexus
WAALO01 | PEM 0.0171 746 Associated with
Forest Creek
Associated with
WAALO002 PEM 0.0156 677 Boulder Creek
Associated with
WAALO004 PEM 0.0040 173 Willow Creek
Associated with
WBALO004 PEM 0.0112 490 Willow Creek
WBAL005 | PEM 0.0031 135 Associated with
Fish Creek
Total Temporary
Wetland Impacts 0.0510 2221

(A) Wetland types: PEM = palustrine emergent;

(B) Wetland acreages are based on GPS boundaries surveyed.
(C) Acreage calculations are based on a 15 ft wide underground electrical collections line
corridor.

Total Estimated Project Impacts by Wetland

Estimate
Impact Connection to
Feature ID | Latitude | Longitude | Type® | Acreage B0 Significant Nexus | Figure

WAALO01 | 41.056410 | -105.573166 | PEM 0.0388 Assoclated with | 5,
Forest Creek

Associated with

WAALO02 | 41.047740 | -105560374 | PEM 0.0361 3-1d
Boulder Creek

WAALOO4 | 41038912 | 105535552 | PEM 0.0101 Associated with |5
Willow Creek

WBALO04 | 41.058491 | -105.523914 | PEM 0.0307 Associated with | -5
Willow Creek
Associated with 3-1

WBAL005 | 41.020996 | -105516327 | PEM 0.0034 ok Conoo Vel

TOTAL 0.1191

Total Potentially Jurisdictional Wetlands Approximately 0.12 acre

(A) Wetland types: PEM = palustrine emergent;

(B) Wetland acreages are based on GPS boundaries surveyed.
(C) Acreage calculations are based on the assumption that the access roads and
underground electrical collections lines will have a 50 ft wide corridor.

In November 2009, the Project was redesigned to avoid 15 waterbodies and use
existing crossings to minimize further impact. The current Project design is
anticipated to cross a total of 30 waterbodies. Of these, 12 are perennial streams,
eight are intermittent streams, and ten are ephemeral streams (Table 3-3).
Waterbody crossings are necessary to construct the access roads and install
underground electrical connection lines. Thirteen of the 30 crossings are located
along existing roads throughout the Project area. Turbines, laydown areas,
O&M areas, and the permanent met tower will be sited outside of waterbodies
and riparian habitats.
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TABLE 4-4:  Estimated Project Waterbody Crossings
Crossing
Feature ID Latitude Longitude Name Type Length (ft) Connection to TNW Figure
SAAL001 41.066863 -105.582609 Government Creek Perennial 15 Direct connection to a TNW 3-1a
SAAL002 41.072383 -105.573911 Government Creek Perennial 15 Direct connection to a TNW 3-1a
SAALO003 41.079602 -105.563864 Government Creek Ephemeral 30 Direct connection to a TNW 3-la/b
SAAL004 41.056285 -105.573305 Forest Creek Perennial 40 Direct connection to a TNW 3-la/d
SAAL006 41.046449 -105.562884 Tributary of Boulder Creek Ephemeral 10 Direct connection to a TNW 3-1d
SAAL007 41.045361 -105.562785 Tributary of Boulder Creek Ephemeral 15 Direct connection to a TNW 3-1d
SAAL008 41.047795 -105.560299 Boulder Creek Ephemeral 2 Direct connection to a TNW 3-1d
SAAL009 41.043325 -105.561854 Tributary of Boulder Creek Ephemeral 2 Indirect connection to a TNW 3-1d
SAALO010 41.042975 -105.535672 Willow Creek Perennial 2 Direct connection to a TNW 3-le
SAAL013 41.041863 -105.526986 Tributary of Willow Creek Ephemeral 12 Indirect connection to a TNW 3-1e
SAAL014 41.025831 -105.487344 Unnamed Tributary Perennial 10 Direct connection to a TNW 3-1f
SAAL015 41.028552 -105.493262 Unnamed Tributary Ephemeral 10 Indirect connection to a TNW 3-1f
SAALO16 41.027122 -105.507064 Unnamed Tributary Ephemeral 20 Indirect connection to a TNW 3-le/f
SAAL020 41.018891 -105.535615 Fish Creek Perennial 10 Direct connection to a TNW 3-1g
SAAL021 41.070793 -105.522148 Willow Creek Perennial 15 Direct connection to a TNW 3-1c
SAAL022 41.079493 -105.508033 Tributary to Grant Creek Intermittent 5 Indirect connection to a TNW 3-1c
SBAL001 41.068364 -105.544509 Tributary to Forest Creek Ephemeral 8 Indirect connection to a TNW 3-1b
SBAL006 41.054440 -105.506621 Tributary to Willow Creek | Intermittent 10 Indirect connection to a TNW 3-1f
SBAL007 41.057142 -105.515617 Tributary to Willow Creek | Intermittent 30 Indirect connection to a TNW 3-1c
SBAL008 41.053209 -105.516595 Tributary to Willow Creek Perennial 10 Indirect connection to a TNW 3-1e
SBAL009 41.051501 -105.516645 Tributary to Willow Creek | Intermittent 20 Indirect connection to a TNW 3-1le
SBALO11 41.046786 -105.516241 Tributary to Willow Creek Ephemeral 10 Indirect connection to a TNW 3-1e
SBALO012 41.047692 -105.516305 Tributary to Willow Creek | Intermittent 15 Indirect connection to a TNW 3-1le
SBAL013 41.058449 -105.523856 Tributary to Willow Creek Perennial 2 Indirect connection to a TNW 3-1c
SBAL014 41.057108 -105.525356 Willow Creek Perennial 9 Indirect connection toa TNW | 3-1b/c/e
SBALO015 41.045800 -105.527373 Tributary to Willow Creek | Intermittent 10 Indirect connection to a TNW 3-1le
SBALO16 41.045472 -105.526402 Tributary to Willow Creek | Intermittent 2 Indirect connection to a TNW 3-1le
SBAL017 41.014666 -105.489100 Unnamed Tributary Intermittent 10 Indirect connection to a TNW 3-1h
SBALO018 41.015307 -105.504368 Fish Creek Perennial 3 Direct connection to a TNW 3-1g/h
SBAL024 41.078858 -105.508036 Grant Creek Perennial 2 Direct connection to a TNW 3-1c
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SWE will obtain the appropriate USACE permits prior to construction and
develop a mitigation plan as part of the permit process to address the
minimization of impacts, restoration of temporarily disturbed wetlands and
waterbodies, and compensation for lost habitat types and monitoring the
revegetation of the construction corridor.

Minimization

SWE sited Project facilities outside of wetlands and riparian habitat where
feasible. In November 2009, the Project was redesigned to reduce wetlands
impacts from 6.18 to 0.12 acres and to cross 30 waterbodies versus 45. Thirteen of
these crossings are located along existing roads throughout the Project area. In
those areas where avoidance is not possible, SWE has worked to minimize
impacts to the practical extent possible. Minimization includes actions taken to
reduce overall wetland impacts through Project development and construction
techniques.

SWE is proposing to utilize best management practices (BMPs) during Project
construction to preserve and protect wetlands in order to minimize impacts.
During the initial clearing phase of the construction process, woody vegetation
in wetlands would be cut at ground level. This would leave the root systems
intact and encourage sprouting of the existing species following construction.
Small stumps of shrubs and trees may be cut at or just below ground level.
Larger trees and shrubs would be removed to assure a safe, level work surface
for equipment working on temporary mats. Equipment operation in wetlands
would be kept to the minimum necessary to safely perform the work, and would
operate on prefabricated equipment matting or acceptable substitute.
Additionally, in areas where power collection lines or access roads have to take
place in waterbodies BMPs will be developed and implemented to minimize
impacts to water quality and sensitive species and required permits will be
obtained.

In order to protect water resources, a storm water pollution prevention plan
(SWPPP), which includes erosion control measures, would be generated and
implemented on site for the Project. The SWPPP would be based on the U.S.
EPA document entitled “Storm Water Management for Construction Activities-
Developing Pollution Prevention Plans and Best Management Practices. The
Project will obtain a General Stormwater Construction Permit from the
Wyoming Department of Environmental Quality (WYDEQ).

Given the dry and windy nature of the area, dust control measures will be
proposed as part of the SWPPP to protect water quality, minimize impacts to
local residents, and minimize impacts to vehicles traveling along local roads.
Examples of BMPs that can be included in the SWPPP are the use of water or
other dust control measures on or near heavily used public roads, holding traffic
speeds to appropriate levels to minimize dust generation, using rock to cover
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disturbed soil, and re-vegetating or otherwise covering soils as soon as possible
following soil disturbance.

Restoration

SWE will develop a restoration plan, as part of the SWPPP, in order to further
minimize permanent impacts to associated wetlands. Upon the completion of
the Project, the construction corridor would be restored to pre-construction
contours, with exception of the turbine foundations, access roads. and
permanent Project facilities (i.e. O&M area and substation). These areas would
also be allowed to naturally revegetate from the existing rootstock and
supplemented with native seed mix where necessary.

Compensation

While many steps have been taken to minimize impacts to wetlands within the
Project area, permanent loss of some wetlands may be unavoidable due to the
nature of the Project. SWE will mitigate for unavoidable impacts to wetlands
and waterbodies as part of the USACE permit process, as required.
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EXECUTIVE SUMMARY

Environmental Resources Management Southwest, Inc. (ERM) completed a
wetland delineation for the proposed Shell WindEnergy (SWE) Hermosa West
Wind Farm Project (Project) in Albany County, Wyoming. Western Area Power
Authority (Western) is evaluating under the National Environmental Policy Act
(NEPA) the interconnection of the Project, which consists of transmission system
upgrades and construction of a new substation (Proposed Action). The Project
will consist of approximately 100-200 wind turbines, electrical gathering lines
and transmission lines, access roads, operations and maintenance building, and
other affiliated structures across an approximately 11,125 acre Project area. The
purpose of this delineation is to identify, characterize, and map the extent of
jurisdictional wetlands to support Project development. The specific areas
assessed (hereafter “the Survey Area”) are located in southeastern Wyoming
approximately 18 miles south of Laramie, Wyoming along State Highway 287.
The Survey Area consists of approximately 2,198 acres of both private and State-
owned land.

Field investigations were performed in August and October 2009 to identify the
location and extent of any jurisdictional wetlands or waterbodies within the
Survey Area. Land use and land cover designations were assigned using field
observations, interpretation of 2008 aerial photography, and interpretation of
U.S. Geological Survey 7.5-minute topographic maps. Land use and land cover
types were classified as agricultural land primarily dedicated to cattle grazing.
The Project area was sparsely populated and contained few structures, owing
mostly to homesteads and barns/outbuildings associated with livestock.

Field investigations identified a total of nine (9) palustrine emergent (PEM)
wetlands within the Survey Area. These wetlands are dominated by wetland
vegetation, typically sedges and rush species. Eight of these wetlands were
associated with waterbodies. This association may constitute a significant nexus
as described in the Kennedy Test; as a result, these wetlands may be deemed
jurisdictional by the U.S. Army Corps of Engineers (USACE).

The Survey Area contained a total of 45 waterbodies. Of these, 21 are perennial
streams, 12 are intermittent streams, and 12 are ephemeral streams. ERM has
concluded that all of the waterbodies encountered within the Survey Area are
likely under the jurisdiction of Section 404 of the Clean Water Act (CWA) and
the USACE. These natural features described above are likely to be deemed
jurisdictional under the CWA because they have a direct connection to a
traditional navigable water (TNW) or exhibit a significant nexus with a TNW.
Therefore, the USACE and the Environmental Protection Area (EPA) will likely
deem these features jurisdictional. It should be noted that only the USACE and
EPA can make the final jurisdictional determination of these features. SWE will
apply for appropriate USACE permits prior to construction and mitigate, as
required, for any unavoidable impacts to wetlands and waterbodies.
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The Proposed Action is anticipated to have no impacts on wetlands or
waterbodies. The Project is anticipated to impact 0.17 acres of wetlands due to
access road construction. Additionally, the Project is anticipated to traverse (i.e.
access road and connection line crossings) 30 waterbodies. Where possible
crossings of wetlands and waterbodies have been rerouted to minimize crossing
and, in some cases, avoid completely. The Project was redesigned November
2009 to cross 30 waterbodies versus 45. Thirteen of these crossings are located
along existing roads throughout the Project area. In addition to the waterbody
crossings, the Project was redesigned to reduce wetlands impacts from 6.18 to
0.17 acres.
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GLOSSARY

BMP Best Management Practice

CFR Code of Federal Regulations

CWA Clean Water Act

DBH diameter at breast height

EPA Environmental Protection Agency

ERM Environmental Resources Management Southwest, Inc.
FAC Facultative Plants

FACU Facultative Upland Plants

FACW Facultative Wetland Plants

FEMA Federal Emergency Management Agency
GPS Global Positioning System

kv kilovolts

NAD27 North America Datum of 1927

NRCS Natural Resources Conservation Service
NWI National Wetland Inventory

MET Meteorological

MW megawatt

OBL Obligate Wetland Plants

OHWM ordinary high water mark

O&M Operations and Maintenance

PEM Palustrine Emergent Wetland

PFO Palustrine Forested Wetland

Project Hermosa West Wind Farm Project

PSS Palustrine Scrub Shrub Wetland

RPW Relatively Permanent Waterbody
SCADA Supervisory Control and Data Acquisition
SWE Shell Wind Energy

SWPPP Stormwater Pollution Prevention Plan
TNW Traditional Navigable Water

UPL Obligate Upland Plants

Us United States

USACE United States Army Corps of Engineers
USDA United States Department of Agriculture
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USFWS United States Fish and Wildlife Service

USGS United States Geological Survey
WEST Western Ecosystems Technology, Inc
Western Western Area Power Administration

WYDEQ Wyoming Department of Environmental Quality
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1.0

1.1

1.2

1.2.1

INTRODUCTION

Environmental Resources Management Southwest, Inc. (ERM) completed a
wetland delineation for the proposed Shell WindEnergy’s (SWE) Hermosa West
Wind Farm Project (the Project) in Albany County, Wyoming (Figure 1-1).
Western Area Power Authority (Western) is evaluating under the National
Environmental Policy Act (NEPA) the interconnection of the Project, which
consists of transmission system upgrades and construction of a new substation
(Proposed Action). The purpose of this delineation is to identify, characterize,
and map the extent of jurisdictional wetlands to support Project development
and permitting. The specific areas assessed (hereafter “the Survey Area”) are
located in southeastern Wyoming approximately 18 miles south of Laramie,
Wyoming along State Highway 287 (Figure 1-2). The Survey Area consists of
approximately 2,198 acres of both private and State-owned land, consisting of
100 to 400 foot (ft) wide corridors around Project components described below.

The environmental field investigation, including wetland assessments and
delineations, and evaluation of land use, was conducted in August and October
2009. ERM performed the wetland assessment and delineation to determine if
potential jurisdictional wetlands and/or waters of the United States (U.S.) exist
within the Survey Area and to identify the approximate boundaries of any such
features.

Field survey methods and assessment results are presented and discussed in this
report, together with Project maps, copies of Regional Supplement U.S. Army
Corps of Engineers (USACE) Wetland Determination Data Forms, Waterbody
Data Sheets, and a Photographic Log.

OBJECTIVES AND SCOPE

The purpose of this delineation is to identify, characterize, and map the extent of
jurisdictional wetlands and/or waters of the U.S. within the Survey Area to
support the Project’s permitting, development and future management.

PROJECT SUMMARY
Project Description

SWE is proposing to develop the Project, consisting of approximately 100 to 200
wind turbines, with an anticipated total generating capacity of up to 300
megawatts (MW). The wind turbines would be arranged in roughly collinear
“strings”; each turbine string would be situated within an approximately 250ft or
400ft wide corridor, depending on topography. The Project would interconnect
with an existing Western-owned transmission line that traverses the Project

area.
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1.2.2

In addition to turbines, the Project would include the following:

e Access roads and truck turn-around areas;

¢ One permanent meteorological (met) tower;

e Supervisory Control and Data Acquisition (SCADA) equipment;

e 345 kilovolt (kV) power collection lines that would deliver power to the
substation;

* Metering equipment for custody transfer related communication equipment;

® Operations and Maintenance (O&M) facilities, approximately 5,000 to 8,000
ft2, including: offices, signage, spare parts storage, restrooms,
telecommunications, equipment laydown areas, emergency living
accommodations, shop area, conference rooms, outdoor parking, a turn-
around area for larger vehicles, and potentially a welcome/information
center;

e High voltage (345 kV) transmission line less than one mile in length
connecting the substation to the existing Western transmission line;

® Project substation, approximately 70,000 to 85,000 ft2 (1.6 to 2 acres), where
the power from the collection system would be stepped up to the voltage
required to interconnect with an existing Western-owned transmission lines
(i-e., 345 kV); and

e System upgrades that would need to be made to Western’s transmission line
and associated facilities to accept the 300MW at the determined delivery
point.

The last three Project components are part of the Proposed Action.
Project Area Description

The Project area is located within Albany County, Wyoming. The City of
Laramie is located approximately 18 miles northwest of the Project area. The
Project is located within the Upper Laramie River and South Platte River Sub-
basins of the Platte River Basin.

The typical landscape of the region is low mountain slopes and nearly level
floodplains, as are associated with the Mid-Elevation Forests and Shrublands of
the Southern Rockies Ecoregion, and Laramie Basin of the Wyoming Basin
Ecoregion (Chapman et al. 2004). The Mid-Elevation Forests and Shrublands
Ecoregion ranges from 7,500 to 9,000 ft in elevation. The Ecoregion is generally
characterized by low mountain slopes and outwash fans with moderate to high
gradient (approximately 0.1 to 5% slopes) perennial streams. The Laramie Basin
Ecoregion ranges from 7,100 to 7,900 ft in elevation and is characterized by
nearly level floodplains and low terraces. The average elevation of the Project
area is approximately 7,900 ft.
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2.0

2.1

SURVEY METHODS

The following sections describe survey methodology, assumptions and site-
specific information utilized to perform the wetland delineation assessment.

REGULATIONS AND DEFINITIONS

The USACE regulates “waters of the U.S.”, wetlands and special aquatic sites,
under Section 404 of the Clean Water Act (CWA) and Section 10 of the Rivers
and Harbors Act. The USACE and the Environmental Protection Agency (EPA)
define wetlands as “those areas that are inundated or saturated by surface or
ground water at a frequency and duration sufficient to support, and that under
normal circumstances do support, a prevalence of vegetation typically adapted
for life in saturated soil conditions. Wetlands typically include swamps,
marshes, bogs, and other similar areas.” This definition takes into consideration
three distinct environmental parameters: hydrology, soil, and vegetation.
Positive wetland indicators of all three parameters are normally present in
wetlands.

The term "waters of the U.S." means:

a. All waters which are currently used, or were used in the past, or may be
susceptible to use in interstate or foreign commerce, including all waters
which are subject to the ebb and flow of the tide; these are referred to as
traditional navigable waters (TNWs);

b. All interstate waters including interstate wetlands;

c. All other waters such as intrastate lakes, rivers, streams (including
intermittent streams), mudflats, sand flats, wetlands, sloughs, prairie
potholes, wet meadows, playa lakes, or natural ponds, the use, degradation
or destruction of which could affect interstate or foreign commerce including
any such waters:

1. which are or could be used by interstate or foreign travelers for
recreational or other purposes; or

2. from which fish or shellfish are or could be taken and sold in interstate or
foreign commerce; or

3. which are used or could be used for industrial purpose by industries in
interstate commerce;

d. All impoundments of waters otherwise defined as waters of the U.S. under
the definition;

e. Tributaries of waters identified in paragraphs (a) through (d) above;
f. The territorial seas;

g. Wetlands adjacent to waters (other than waters that are themselves
wetlands) identified in paragraphs (a) through (f).
1. The term "adjacent" means bordering, contiguous, or neighboring.
Wetlands separated from other Waters of the U.S. by man-made dikes or
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2.2

2.2.1

barriers, natural river berms, beach dunes and the like are "adjacent
wetlands."

h. Waste treatment systems, including treatment ponds or lagoons designed to
meet the requirements of the CWA (other than cooling ponds as defined in
40 Code of Federal Regulations (CFR) 123.11(m) which also meet the criteria
of this definition) are not waters of the U.S.; and

i. Waters of the U.S. do not include prior converted cropland.
Notwithstanding the determination of an area's status as prior converted
cropland by any other federal agency, for the purposes of the CWA, the final
authority regarding CWA jurisdiction remains with the EPA.

In 2006, the Supreme Court addressed the jurisdictional scope of Section 404 of
the CWA, specifically the term “the waters of the U.S.,” in Rapanos v. U.S. and in
Carabell v. U.S. The decision provides two new analytical standards, which have
been variously applied by lower courts, for determining whether waterbodies
that are not TNWs, including wetlands adjacent to those non-TNWs, are subject
to CWA jurisdiction:

1. If the waterbody is relatively permanent, or if the waterbody has a wetland
that directly abuts (e.g., the wetland is not separated from the tributary by
uplands, a berm, dike, or similar feature) a relatively permanent waterbody
(RPW), otherwise known as the Plurality Test.

2. If a waterbody, in combination with all wetlands adjacent to that waterbody,
has a significant nexus with TNWs, which can be determined using the
Kennedy Test.

a. Justice Kennedy stated during Rapanos that “wetlands possess the
requisite nexus, and thus come within the statutory phrase ‘navigable
waters,' if the wetlands, either alone or in combination with similarly
situated lands in the region, significantly affect the chemical, physical,
and biological integrity of other covered waters more readily understood
as ‘navigable."”

METHODOLOGY OVERVIEW

Methodology performed in this assessment includes conducting a desktop
analysis and field survey of the Survey Area. These steps, detailed below,
identify, characterize and determine connections between wetlands and
waterbodies observed within the Survey Area to jurisdictional features outside
the Survey Area.

Desktop Analysis

Prior to conducting the environmental field activities, a desktop analysis of the
Survey Area and adjacent lands was performed by reviewing the following
sources:

e U.S. Geological Survey (USGS) 7.5-minute Topographic Quadrangle Maps
(2009);
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e U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI)
Maps (2009);

e Aerial Photographs (2006);

e U.S. Department of Agriculture (USDA), Natural Resources Conservation
Service (NRCS) County Soil Surveys (2008); and

e Federal Emergency Management Agency (FEMA) Flood Hazard Maps were
not available digitally for the Project area.

The analysis of these documents assisted in the planning and execution of the
field survey by identifying potential drainage contours, areas of likely wetlands
and waterbodies, and general habitat characteristics.

Field Survey

Environmental field surveys were performed by ERM scientists using common
wetland survey tools including shovels, the Munsell Soil Color Chart, USACE
Wetland Determination Data Forms, plant indicator lists, and visual observation
for plant identification. The survey crews implemented the three parameter
approach set forth in the Interim Regional Supplement to the Corps of Engineers
Wetland Delineation Manual: Arid West Region (Version 2.0) 2008 (“the
Regional Supplement”) to identify the boundaries of potential wetlands within
the Survey Area. The three parameter approach assessed vegetation, soils, and
hydrology for wetland conditions. Evaluation of these parameters is discussed
below.

Surveys were conducted following the protocols set forth in the 1987 USACE
Wetland Delineation Manual (USACE 1987) for areas greater than five (5) acres
in size. In addition, Regional Supplement USACE Wetland Determination Data
Forms, Waterbody Data Sheets and maps of Survey Area are included in
Appendix A.

Landuse within the Survey Area was characterized according to land use
categories (wetlands, open land, agricultural land, forested land, industrial /
commercial land, residential land, and open water). Wetland types and
hydrological features located within the Survey Area are discussed in detail in
Section 3.

Wetlands
Vegetation

When possible, dominant vegetation was identified and documented to the
species level (occasionally to genus) and classified according to the National List
of Plant Species that Occur in Wetlands: Region 4 (Reed 1988). The ‘indicator
status’ identifies a range of probabilities that an individual species is estimated
to be found in wetland or upland areas in a defined region (Table 2-1).
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Table 2-1

Vegetation Indicator Status

Classification Symbol Percentage found in Wetlands
Obligate OBL >99 %
Facultative Wetland FACW 66% - 99%
Facultative FAC 33% - 66%
Facultative Upland FACU 1% - 33%
Obligate Upland UPL <1%

Appendix B contains the procedures for the use of the 50/20 Rule and the
Prevalence Index to select dominant plant species to determine if the plant
community is considered to be hydrophytic (i.e., a positive wetland indicator) as
provided by the Regional Supplement.

In the Arid West, vegetative species located in specialized habitats that include
riparian corridors, playas, and saline areas can be classified as either wetlands or
uplands, depending on site-specific conditions. This can be problematic in areas
where vegetation is a mixture of both hydrophytes and other species adapted to
growing in these unique, specialized western habitats. Therefore, it is vital to
consider the physiological and morphological adaptations of plant species
within these areas in order to better evaluate potential wetland areas as outlined
in Wetland Plants of Specialized Habitats in the Arid West (Lichvar and Dixon
2007).

Species classified as FACU that have morphological adaptations to wetland
conditions are classified as hydrophytes. In the event that more than half of
these hydrophytes are located within the Survey Area, the indicator status will
be reassigned as FAC. As detailed in the Arid West Regional Supplement,
descriptions of the observed morphological adaptations and any observations of
growth habit of these species in adjacent wetland and non-wetland locations are
also indicated on the data sheet.

The dominant species and their indicator status are reflected in the updated
Regional Supplement USACE Wetland Determination Data Forms in Appendix
A. Photographs are provided in Appendix C. Vegetation identified within the
Survey Area is presented in Section 3.1.1.

Hydric Soils
Hydric soils are soils that are saturated, flooded, or ponded long enough during

the growing season to develop anaerobic conditions that facilitate the growth
and regeneration of hydrophytic vegetation. Hydric soil indicators relate to

Environmental Resources Management 6 G:\2010\0105023\14462Hrpt.doc
Texas Registered Engineering Firm F-2393



color, structure, organic content, and the presence of reducing conditions. Color
characteristics (hue, value, and chroma) were recorded using Munsell Soil Color
Charts (Kollmorgen Corporation 1990). Soil observations were typically focused
on the area immediately below the 'A' horizon (top most mineral horizon) or the
top 12 inches, whichever was shallower.

Soils were identified using the respective county soil survey maps and examined
in the field by hand-excavating test pits ranging from 6 to 12 inches in diameter
and 14 to 20 inches deep along boundaries of areas exhibiting different plant
communities. Soil type assessments were conducted according to the
determining criteria for hydric (wetland) or non-hydric (non-wetland) soils, as
outlined in the Regional Supplement.

Soils encountered within the Survey Area are documented in Section 3.1.2 and
sampling points are shown in Appendix A.

Hydrology

Hydrological characteristics were characterized at each sampling point by field
observation as well as examining aerial photography, USGS topographic maps,
NWI maps, and FEMA Flood Hazard maps to identify primary and secondary
indicators associated with wetlands and wetland hydrology. Field observations
were made to determine if primary and secondary indicators of hydrology, as
outlined in the Regional Supplement, were present. Primary indicators for
wetland hydrology include:

e Surface water;

e High water table;

e Saturation;

e  Water marks;

¢ Sediment and drift deposits;

e Surface soil cracks;

¢ Inundation visible on aerial imagery;

e  Water stained leaves;

e Algal mats or salt crust;

® Agquatic invertebrates;

¢ Hydrogen sulfide odor;

* Oxidized rhizospheres (root channels) associated with living roots;
e Presence of reduced iron;

e Recent iron reduction in tilled soils; and

e Thin muck surfaces.
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Secondary indicators for wetland hydrology include:
® Drainage patterns;

® Dry-season water table;

* Crawfish burrows;

e Saturation visible on aerial imagery;

¢ Geomorphic position;

¢ Shallow aquitard; and

e Positive FAC-Neutral test (comparative dominance of FACW and OBL
vegetative species versus FACU and UPL vegetative species).

Hydrological characteristics identified within the Survey Area are discussed in
Section 3.1.3 and sampling points are shown in Appendix A.

Documentation

As described in the Regional Supplement, areas with qualifying wetland criteria
for all three parameters—vegetation, soils, and hydrology—were characterized
as wetlands. Field data were recorded on Regional Supplement USACE Wetland
Determination Data Forms found in Appendix A. These Regional Supplement
USACE Wetland Determination Data Forms document wetland and upland
plant communities, hydrology parameters, and soil conditions within the Survey
Area.

Identified wetland boundaries were recorded in the field using sub-meter Global
Positioning System (GPS) technologies. A Trimble™ GEO ProXH handheld GPS
unit was used to record delineated boundaries of wetland areas identified
during the field survey. Data collected in the field were collected using the
North American Datum of 1927, (NAD27), State Plane Wyoming East 4901, and
U.S. Survey Feet. GPS data were processed using ArcGIS and then overlaid onto
orthorectified aerial imagery.

Wetland Characterization

Traditionally, the Cowardin System is used as a hierarchical system that aids
resource managers and others by providing a universal language for classifying
wetlands according to hydrologic, geomorphic, chemical, and biological factors.
However, due to the variability of habitat and conditions of the Arid West in
comparison to the habitats evaluated by Cowardin in Classification of Wetlands
and Deepwater Habitats of the United States (1979), adaptations to the Cowardin
System were necessary for this survey. In the Arid West region, wetlands are
primarily ciénegas, oases, inland salt marshes, or are associated with old flood
channels or man-made depressional areas in which the growth habitat of
vegetation varies from that described by Cowardin.
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The Cowardin System classifies wetlands into one or a combination of the
following groups: palustrine emergent (PEM), palustrine scrub shrub (PSS) or
palustrine forested (PFO). Wetlands recorded in combinations (i.e., PEM /PSS,
PFO/PEM, PFO/PSS, and PFO/PSS/PEM) contain distinct boundaries
comprising greater than five percent of the total wetland area of PEM, PSS or
PFO.

PEM wetlands, as defined by Cowardin, et al. (1979), are those wetlands that are
dominated by erect, rooted, herbaceous plants. These wetlands are commonly
dominated by cattails (Typha spp.), bulrushes (Scirpus spp.), sedges (Carex spp.),
rushes (Juncus spp.), and various forbs.

PSS wetlands, as defined by Cowardin, et al. (1979), are those wetlands that are
dominated by woody vegetation less than 20 feet tall. These wetlands are
commonly dominated by eastern false-willow (Baccharis halimifolia), willows
(Salix spp.) and other shrubs. PSS wetlands are often transitional areas between
herbaceous and forested habitats or are in succession from herbaceous
conditions to forested conditions. PSS wetlands, therefore, often display a
combination of immature species found in forested communities and species
found in herbaceous wetland communities.

PFO wetlands, as defined by Cowardin, et al. (1979), occur in undisturbed,
forested areas and are often associated with streams. As defined in the Arid
West Regional Supplement, trees are considered any woody plant greater than
three inches diameter at breast height (DBH), regardless of height. Tree species
associated with wetlands in this region include arroyo willow (Salix lasiolepis),
narrow-leaved cottonwood (Populus augustifolia), lanceleaf cottonwood (P. x
acuminate), Hinckley poplar (P. x hinckleyana), African tamarisk (Tamarix
africana), and salt cedar (T. aphylla), among others.

Waterbodies

Waterbodies include any natural or artificial stream, river, or drainage with
perceptible flow at the time of crossing or an ordinary high water mark
(OHWM), as defined by the USACE, and other permanent waters such as lakes
and ponds. Waterbodies identified within the Survey Area were identified and
surveyed. Perennial or intermediate waterbodies were differentiated according
to size: minor, intermediate, and major. Minor waterbodies are 10 feet or less in
width from water’s edge to water’s edge; intermediate waterbodies range in
width from > 10 feet to < 100 feet; major waterbodies are 100 feet or greater in
width. Applicable data were gathered for the waterbody feature, including:
bank height, bank slope, stream-flow, direction and type, water appearance,
stream substrate, aquatic habitats, channel conditions, and disturbances. Data
were documented on Waterbody Data Sheets, which are provided in Appendix
A. Waterbodies identified within the Survey Area are described in Section 3.2.

Due to the arid climate, waterbodies and areas that were excavated and had the
potential to retain water for a short period of time were surveyed using a
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Tremble™ Geo ProXH GPS unit as described above in Section 2.3.4. Data points
were collected along the upper banks or edges of the features within the Survey
Area.

Indicated waterbodies on USGS topographic maps were also field verified. If
indicated waterbodies on the USGS topographic maps did not meet the criterion
of waterbodies, as listed above, such as swales or erosional features; a GPS point
was collected and the area was photographically documented. Photographs and
a map detailing the location of these swales and erosion features are presented in
Appendix D.

2223 Uplands

Upland (i.e., non-wetland) samples were collected within the Survey Area and
adjacent to the respective wetland where a distinguishable transition from
wetland to upland communities could be identified (based on vegetation,
hydrology and soil parameters outlined in the Regional Supplement). Typical
indicators of habitat change include vegetative species composition, soil
saturation levels, soil composition, and elevation.
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3.0 RESULTS

The results of the wetland delineation are presented in the following sections.
General descriptions of the vegetation, soils and hydrology are provided for each
feature type. Completed Regional Supplement USACE Wetland Determination
Data Forms and Waterbody Data Sheets are presented in Appendix A and a
Photographic Log is provided in Appendix C

The results presented in this report were based on review of available current
and historical information, a desktop evaluation, and the wetland delineation
conducted in August and October 2009.

3.1 WETLANDS

A total of nine (9) wetlands (approximately 6.18 acres) were identified and
delineated within the Survey Area. The delineated wetlands were all classified
as PEM wetlands due to the predominance of yellow nutsedge (Cypreus
esculentus: FACW) and Baltic rush (Juncus balticus: FACW), within the wetlands.
The extent and location of these wetlands are shown in Figure 3-1(a-h).

Table 3-1 summarizes data for wetlands identified within the Survey Area,
including the wetland location, size, type, and connectivity to a waterbody or
otherwise exhibiting a significant nexus with a TNW. Detailed information for
each feature is provided on the Regional Supplement USACE Wetland
Determination Data Forms in Appendix A.

Table 3-1 Wetlands within the Survey Area

Connection to
Feature ID | Latitude | Longitude | Type® | Acreage ® Significant Nexus Figure
WAALO01 | 41.056410 | -105.573166 | PEM 1.29 Associated with | 5 /4
Forest Creek
Associated with
WAALQ002 | 41.047740 | -105.560374 PEM 0.90 3-1d
Boulder Creek
Associated with
WAALQO03 | 41.050119 | -105.535957 PEM 0.33 . 3-1e
Willow Creek
WAALO04 | 41.038912 | -105.535552 | PEM 1.52 Associated with 3-le
Willow Creek
WBALO01 | 41.068691 | -105.545779 | PEM 0.20 Associated with 3-1b
Boulder Creek
WBALO02 | 41.082437 | -105.546098 | PEM 0.13 Isolated depressional | 5 ;)
wetland
WBALO03 | 41.058457 | -105.553990 | PEM 0.43 Assoclated with 3-1b
Boulder Creek
Associated with
WBALO004 | 41.058491 | -105.523914 PEM 0.16 . 3-1c
Willow Creek
WBALO05 | 41.020996 | -105.516327 | PEM 1.22 Associated with Fish | 3-1
Creek d/e/g
TOTAL 6.18
Total Potentially Jurisdictional Wetlands 6.05
(A) Wetland types: PEM = palustrine emergent;
(B) Wetland acreages are based on GPS boundaries surveyed.
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3.1.1

3.1.2

Table 3-2

Vegetation

In the Survey Area, Herbaceous stratum observed within the wetlands were
dominated by colonies of creeping bentgrass (Agrostis stoloniferia: FAC+), yellow
nutsedge, Baltic rush, and spikerush (Eleocharis spp). Shrub and tree stratum,
while typically not dominant, consisted of Bebb willow (Salix bebbina: FACW)
and quaking aspen (Populus tremuloides: FAC). These tree species were found in
wetlands associated with banks of perennial streams.

Soils

A desktop assessment of the soils located within the Survey Area was performed
(Figure 3-2a-h). According to the USDA NRCS Soil Survey for Albany County
(2008) there are 15 soil series present within the Survey Area, of these four (4) are
considered partially hydric (Table 3-2). These hydric series are typically located
in low-lying landforms associated with stream terraces.

Field verification of these hydric soils was accomplished through soil test pits of
approximately 12 inches a diameter and up to 16 inches deep. These test pits
were dug using shovels in the identified wetland and associated upland area.
Mapped soils identified within the wetland contained low chroma soils
(typically Munsell notations of 10 YR 2/1, black; 10 YR 3/1, very dark gray; or
7.5 YR 3/2, dark brown); the soils classification varied from muck to coarse
sandy clay. The predominant indicators of hydric soils within the Survey Area
were mottled and low chroma soils. Soils within the observed wetlands also met
requirements for indicators F6 (Redox Dark Surface) and F3 (Depleted Matrix).
Findings from the field surveys were generally consistent with those described
in the USDA NRCS county soil survey. Detailed results of the identified soils
encountered within the Survey Area are included in the Regional Supplement
USACE Wetland Determination Data Forms (Appendix A).

Soil Associations and Soil Series within the Survey Area

Map
Unit Drainage
Mayp Unit Soils Series Acres | Symbol Hydric Landform Class
Boyle-Lininger Uplands and
association, 1 to 15 Boiylie and 546 125 No mountain hill Well
Lininger drained
percent slopes slopes
outc]i:))yf(-)ljr?c:(ex 5 Uplands and Well
P prex, Boyle 24 124 No mountain hill .
to 25 percent drained
slopes
slopes
Byrnie-Rock Gently sloping
outcrop complex, . to very steep Well
10 to 50 percent Bymie 26 130 No hills and drained
slopes ridges
Mountain
Cinbelizzrlelg ! isto Canburn 37 132 Partially valley c{)r(;?rlie};l
p p bottoms, flood
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Map
Unit Drainage
Map Unit Soils Series Acres | Symbol Hydric Landform Class
plains, stream
terraces and
lower slopes of
alluvial fans at
4,800 to 8,200
feet
Flood-plains,
Dalecreek-Kovich Dalecreek terrs:éianow Moderately
complex, 0 to 9 . 2 149 Partially ) o well
and Kovich lying alluvial .
percent slopes fans and broad drained
valley floors.
Hapjack-Rogert- . Mountain
Amesmont Hapjack and 250 172 Partially slopes and Well
complex, 3 to 25 Rogert ridees drained
percent slopes &
Rock outcrop- Mountain
Cathedral Cathedral 1 137 No slopes, hills, Well
complex, 20 to 40 and ridees drained
percent slopes &
Rock outcrop- .
Rogert complex, 25 R Mountain Well
ogert 109 219 No slopes and :
to 99 percent ridges drained
slopes
Rogert-Rock
outcrop- Mountain Well
Amesmont Rogert 293 220 No slopes and drained
complex, 5 to 25 ridges
percent slopes
Silas, gravelly Mount;.am
sub;tratum— Silas and valley fills, Somewhat
V. ) 0 v 15 227 Partially outwash poorly
censora foams, ensora terraces, and drained
to 6 percent slopes floo dplla ins
Stunner-Tisworth- Stunner, Alluvial fans, Well
Blazon complex, 1 Tisworth, 32 230 No fan aprons, drained
to 6 percent slopes and Blazon and terraces
Tieside-Pilotpeak- Uplands,
Rock outcrop Tieside and structural Well
complex, 3 to 10 Pilotpeak 409 234 No benches, and drained
percent slopes strath terraces
Uplands,
structural
C‘/quijolle(:gligz% Wycolo and 181 041 No benches, strath Well
’ Alcova terraces, drained
percent slopes pedimens, and
fan aprons
Uplands,
Wycolo- structural
Thermopolis-Rock benches, strath
outcrop complex, ,}/Xl}elfzg a:l(iis 3 244 No terraces, d::iilli d
10 to 50 percent P ridges, and
slopes hills
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3.1.3

3.14

Map

Unit Drainage
Map Unit Soils Series Acres | Symbol Hydric Landform Class
iesi Uplands,
X}(;co}o;fllleﬁ;f Wycolo and 268 243 N structural Well
D o Tieside ° benches, and drained

10 percent slopes

strath terraces

Hydrology

Geography and topography are primary factors influencing wetland hydrology.
Rolling hills dominate the general topography within the Project area. Wetland
development throughout the Survey Area can be attributed to low-lying areas
between gentle undulations, natural drainage patterns, and clay soils with poor
drainage capabilities.

USFWS NWI and topographic maps (Figure 3-3a-h) provide an overview of
NWI-mapped wetlands within the Project area. Review of these maps prior to
tield mobilization indicated several potential wetland areas within the Survey
Area predominately associated with stream corridors. Wetland features
identified and classified during the field survey were generally similar in
location to those included on NWI Maps; however, delineated types and sizes
generally differed from those identified on NWI Maps.

Delineated wetlands not associated with NWI-mapped wetlands were primarily
associated with named stream corridors or their tributaries; the exception being
wetland WBALO002, which was an isolated depressional wetland.

Primary hydrological indicators associated with the identified wetlands include
surface water (A1), saturation (A3), and water marks (B1). Secondary indicators
for wetland hydrology include: drainage patterns (B10) and shallow aquatard
(D3). Other indicators such as topography, local soils survey data and
vegetation species composition were observed and factored into the
delineations.

Plurality Test

Government Creek, Forest Creek, and Boulder Creek all flow into Willow Creek,
which flows generally across the middle of the Project area. Willow Creek
continues outside the Project area approximately 16 miles until joining the
Laramie River. The Laramie River ultimately confluences with the North Platte
River, a TNW, approximately 120 miles north of the Project area. The northern
portion of the Project area is located in the North Platte Basin and drains into the
Missouri Region Watershed.

Fish Creek flows generally across the southern portion of the Project area into
Deadman Creek, approximately five miles outside of the Project area. Deadman
Creek continues until it joins the North Fork Cache la Poudre River which
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3.1.5

3.2

ultimately confluences with the South Platte River, a TNW, approximately 60
miles southeast of the Project area. The southern portion of the Project area is
located in the South Platte Basin and drains into the Missouri Region Watershed.

Seven of the nine wetlands (all except WBAL002 and WBALOQ05) identified in the
Survey Area are ultimately connected to the North Platte River through a series
of named or unnamed tributaries to Willow Creek, a RPW. An eighth wetland
(WBALOQO5) is ultimately connected to the South Platte River through a direct
connection to Fish Creek, a RPW. Due to the defined size of the Project area,
tield verification of a direct wetland connection to a TNW was limited to visual
verifications and a desktop analysis. The desktop analysis indicates the potential
for a direct connection between eight of the nine identified wetlands within the
Survey Area and a TNW, specifically, the North Platte River and the South Platte
River. Based on the potential for connectivity, these features may be classified
under the jurisdiction of the USACE.

Kennedy Test

With the exception of the one isolated wetland identified within the Survey
Area, the hydrologic interconnection of the eight remaining wetlands to the
nearest TNW (North Platte River and South Platte River) suggests that the eight
identified wetlands could support the TNW. The diminutive size of these
wetlands and the distance from the TNW make them unlikely to provide
substantial direct habitat or lifecycle support functions to any aquatic species
found within the TNW. Biological support of wetlands within the Survey Area
would therefore be limited to providing temporary habitat for avian species
associated with the TNW and /or the TNW’s riparian buffer. However, the
presence of small fish found in a few of the wetlands and the interconnection
through the series of RPWs provides a potential link between these eight
wetlands and the nearest TNW. This biological connection would likely meet
the requirements of the Kennedy Test for a significant nexus; therefore, these
features are likely under the jurisdiction of the USACE.

WATERBODIES

The Survey Area contained a total of 45 waterbodies. Of these, 21 are perennial
streams, 12 are intermittent streams, and 12 are ephemeral streams.
Additionally, one headwater spring was identified within the Survey Area and
another was identified outside the Survey Area in connection with identified
features SAAL014 and SAALO12, respectfully. Table 3-3 summarizes the
waterbodies by feature identification, name, type, and size and relation to a
TNW. Waterbody Data Sheets containing detailed information regarding the
waterbodies (stream flow, depth, water characteristics, etc.) are contained in
Appendix A.

It should be noted several areas identified as intermittent or ephemeral
waterbodies on the USGS topographic maps (identified as dashed blue lines)
were field verified and deemed swales or erosion features as they did not meet
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the criterion discussed in Section 2.2.2.2. A map illustrating these areas and
representative photolog is included in Appendix D.

3.2.1 Plurality Test

Government Creek, Forest Creek, and Boulder Creek all flow into Willow Creek,
which flows generally across the middle of the Project area. Willow Creek
continues outside the Project area approximately 16 miles until joining the
Laramie River. The Laramie River ultimately confluences with the North Platte
River, a TNW, approximately 120 miles north of the Project area. The northern
portion of the Project area is located in the North Platte Basin and drains into the
Missouri Region Watershed.

Fish Creek flows generally across the southern portion of the Project area into
Deadman Creek, approximately five miles outside of the Project area. Deadman
Creek continues until it joins the North Fork Cache la Poudre River which
ultimately confluences with the South Platte River, a TNW, approximately 60
miles south east of the Project area. The southern portion of the Project area is
located in the South Platte Basin and drains into the Missouri Region Watershed.

NWI and topographic mapping indicates that most likely all of the waterbodies
found within the Survey Area have either a direct or indirect connection to a
TNW (Table 3-3).
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Table 3-3

Waterbodies within the Survey Area

Feature ID Latitude Longitude Name Type Length (ft) Connection to TNW Figure
SAAL001 41.066863 -105.582609 Government Creek Perennial 735 Direct connection to a TNW 3-1a
SAAL002 41.072383 -105.573911 Government Creek Perennial 785 Direct connection to a TNW 3-1a
SAALO003 41.079602 -105.563864 Government Creek Ephemeral 1301 Direct connection to a TNW 3-la/b
SAAL004 41.056285 -105.573305 Forest Creek Perennial 1299 Direct connection to a TNW 3-la/d
SAALO005 41.062013 -105.564295 Forest Creek Intermittent 827 Direct connection to a TNW 3-la/b
SAAL006 41.046449 -105.562884 Tributary of Boulder Creek Ephemeral 619 Direct connection to a TNW 3-1d
SAAL007 41.045361 -105.562785 Tributary of Boulder Creek Ephemeral 225 Direct connection to a TNW 3-1d
SAAL008 41.047795 -105.560299 Boulder Creek Ephemeral 1224 Direct connection to a TNW 3-1d
SAAL009 41.043325 -105.561854 Tributary of Boulder Creek Ephemeral 3979 Indirect connection to a TNW 3-1d
SAALO010 41.042975 -105.535672 Willow Creek Perennial 1313 Direct connection to a TNW 3-1e
SAALO012 41.038769 -105.536049 | Tributary of Willow Creek Perennial 781 Indirect connection to a TNW 3-le
SAAL013 41.041863 -105.526986 Tributary of Willow Creek Ephemeral 1493 Indirect connection to a TNW 3-1le
SAAL014 41.025831 -105.487344 Unnamed Tributary Perennial 443 Direct connection to a TNW 3-1f
SAAL015 41.028552 -105.493262 Unnamed Tributary Ephemeral 633 Indirect connection to a TNW 3-1f
SAALO016 41.027122 -105.507064 Unnamed Tributary Ephemeral 960 Indirect connection to a TNW 3-le/f
SAAL017 41.018978 -105.505231 Tributary of Fish Creek Perennial 1087 Direct connection to a TNW 3-1g/h
SAAL018 41.009066 -105.515787 Tributary of Fish Creek Ephemeral 657 Direct connection to a TNW 3-1g
SAAL019 41.019927 -105.525159 Fish Creek Perennial 1180 Indirect connection to a TNW 3-le/g
SAAL020 41.018891 -105.535615 Fish Creek Perennial 809 Direct connection to a TNW 3-1g
SAAL021 41.070793 -105.522148 Willow Creek Perennial 473 Direct connection to a TNW 3-1c
SAAL022 41.079493 -105.508033 Tributary to Grant Creek Intermittent 341 Indirect connection to a TNW 3-1c
SBAL001 41.068364 -105.544509 Tributary to Forest Creek Ephemeral 607 Indirect connection to a TNW 3-1b
SBAL002 41.069789 -105.545064 Forest Creek Perennial 3034 Direct connection to a TNW 3-1b
SBAL003 41.064732 -105.554744 Forest Creek Perennial 776 Direct connection to a TNW 3-1b
SBAL004 41.058280 -105.554093 Boulder Creek Perennial 637 Direct connection to a TNW 3-1b
SBAL005 41.057989 -105.553673 Tributary to Boulder Creek Perennial 268 Indirect connection to a TNW 3-1b
SBAL006 41.054440 -105.506621 Tributary to Willow Creek | Intermittent 335 Indirect connection to a TNW 3-1f
SBAL007 41.057142 -105.515617 Tributary to Willow Creek | Intermittent 336 Indirect connection to a TNW 3-1c
SBAL008 41.053209 -105.516595 Tributary to Willow Creek Perennial 522 Indirect connection to a TNW 3-1e
SBAL009 41.051501 -105.516645 Tributary to Willow Creek | Intermittent 1744 Indirect connection to a TNW 3-1le
SBAL010 41.041411 -105.517572 Tributary to Willow Creek Ephemeral 296 Indirect connection to a TNW 3-1e
SBALO11 41.046786 -105.516241 Tributary to Willow Creek Ephemeral 775 Indirect connection to a TNW 3-1e
SBAL012 41.047692 -105.516305 Tributary to Willow Creek | Intermittent 390 Indirect connection to a TNW 3-1le
SBAL013 41.058449 -105.523856 Tributary to Willow Creek Perennial 440 Indirect connection to a TNW 3-1c
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Feature ID Latitude Longitude Name Type Length (ft) Connection to TNW Figure
SBAL014 41.057108 -105.525356 Willow Creek Perennial 1561 Indirect connection toa TNW | 3-1b/c/e
SBALO015 41.045800 -105.527373 | Tributary to Willow Creek | Intermittent 318 Indirect connection to a TNW 3-le
SBALO16 41.045472 -105.526402 | Tributary to Willow Creek | Intermittent 1040 Indirect connection to a TNW 3-le
SBALO017 41.014666 -105.489100 Unnamed Tributary Intermittent 1012 Indirect connection to a TNW 3-1h
SBALO018 41.015307 -105.504368 Fish Creek Perennial 3605 Direct connection to a TNW 3-1g/h
SBALO19 | 41.021630 | -105516588 | Tributary of Fish Creek ;erfrr‘;‘ﬁe 451 Indirect connection toa TNW | 3-le
SBAL020 41.020891 -105.516295 Fish Creek Perennial 938 Direct connection to a TNW 3-le/g
SBAL021 41.020444 -105.525898 Tributary of Fish Creek Intermittent 562 Indirect connection to a TNW 3-1g
SBAL022 41.020859 -105.524967 Tributary of Fish Creek Intermittent 307 Indirect connection to a TNW 3-le/g
SBAL023 41.019408 -105.534696 Tributary of Fish Creek Intermittent 303 Indirect connection to a TNW 3-1g
SBAL024 41.078858 -105.508036 Grant Creek Perennial 329 Direct connection to a TNW 3-1c
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3.2.2 Kennedy Test

All 45 surveyed waterbodies were found to have either direct or indirect
biological, physical, and chemical connection with either Willow Creek, a RPW,
which connects to the Laramie River (RPW) and ultimately drains in to the
North Platte River, a TNW,; or Fish Creek, a RPW, which connects to the North
Fork Cache La Poudre River (RPW) and ultimately drains in to the South Platte
River, a TNW. The surveyed waterbodies have the potential to provide
biological support to a wide variety of aquatic fauna and avian species. The
potential for direct connection to a RPW satisfies the criterion of the Kennedy
Test for a significant nexus; therefore, these features are likely under the
jurisdiction of the USACE.

3.3 UPLANDS

The upland habitat located along the majority of the Survey Area is
characterized as grasslands dominated by spare ground cover including
spineless horsebrush (Tetradymia canescens), big sagebrush (Artemisia tridentate),
wax currant (Ribes cereum), Timothy grass (Phleum pretense), blue wildrye
(Elymus glaucus), elkweed (Frasera speciosa), Canada goldenrod (Solidago
canadensus), big bluestem (Andropogon geradii), little bluestem (Schizachyrium
scoparium), and assorted upland grasses (Whitson 2004). Regional Supplement
USACE Wetland Determination Data Forms are provided in Appendix A.

Environmental Resources Management 19
Texas Registered Engineering Firm F-2393



4.0

4.1

4.1.1

4.1.2

SUMMARY AND CONCLUSIONS

Field investigations identified a total of nine PEM wetlands within the Survey
Area. One of these features, WBALO002 (0.13 acres), was an isolated depressional
wetland and showed no significant nexus to a water of the U.S. The remaining
eight wetlands (6.05 acres) were associated with stream corridors and meet the
requisite of the Plurality Test. Additionally these wetlands demonstrate a
measureable significant nexus as described in the Kennedy Test; as a result,
these wetlands may be deemed jurisdictional by the USACE.

The Survey Area contained a total of 45 waterbodies. Of these, 21 are perennial
streams, 12 are intermittent streams, and 12 are ephemeral streams. ERM has
concluded that all of these natural waterbodies may likely be deemed under the
jurisdiction of Section 404 of the CWA and the USACE. The features described
above are likely to be deemed jurisdictional under the CWA because they have
the potential for a direct connection to a TNW, or exhibit a significant nexus with
a TNW. Therefore, the USACE and EPA may deem these features jurisdictional.

Several areas identified as intermittent or ephemeral waterbodies on the USGS
topographic maps were field verified and deemed swales or erosion features as
they did not meet the criterion discussed in Section 2.2.2.2. A map illustrating
these areas and representative photographic log is included in Appendix D.

Results of the assessment indicate one of the nine wetlands delineated within the
Survey Area may be deemed non-jurisdictional by the USACE and the EPA as it
is isolated and shows no connection to waters of the U.S.

Note: Only the USACE and EPA can make the final jurisdictional determination
of the features.

ANTICIPATED IMPACTS AND MITIGATION
Proposed Action Impacts

The Proposed Action includes the construction of a substation, high voltage (345
kV) transmission line less than one mile long, and system upgrades to an
existing 345 kV Western-owned transmission line. The Proposed Action is not
anticipated to have impacts on wetlands and/or waterbodies within the Survey
Area.

Project Impacts

The Project is anticipated to impact approximately 0.17 acres of wetlands. These
impacts are entirely due to the construction of access roads and installation of
underground electrical connection lines. Turbines, laydown areas, O&M areas,
and the permanent met tower will be sited outside of areas likely to be
considered jurisdictional wetlands. In November 2009 the Project was
redesigned to reduce wetlands impacts from 6.18 to 0.17 acres.
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Table 4-1 Estimated Project Impacts by Wetland

Estimate
Impact Connection to
Feature ID | Latitude | Longitude | Type® | Acreage B0 Significant Nexus | Figure
WAALO01 | 41.056410 | -105573166 | PEM 0.06 Assodated with 1 5, /4

Forest Creek

Associated with

WAALO02 | 41.047740 | -105.560374 | PEM 0.05 3-1d
Boulder Creek
WAALO04 | 41.038912 | -105.535552 | PEM 0.01 Associated with 3-1e
Willow Creek
WBAL004 | 41.058491 | -105.523914 | PEM 0.04 Associated with 3-1c
Willow Creek
Associated with 3-1
WBAL005 | 41.020996 | -105.516327 | PEM 0.01 ok Conoo d/els
TOTAL 0.17
Total Potentially Jurisdictional Wetlands 0.17

(A) Wetland types: PEM = palustrine emergent;

(B) Wetland acreages are based on GPS boundaries surveyed.
(C) Acreage calculations are based on the assumption that the access roads and
underground electrical collections lines will have a 50 ft wide corridor.

In November 2009, the Project was redesigned to avoid 15 waterbodies and use
existing crossings to minimize further impact. The current Project design is
anticipated to cross a total of 30 waterbodies. Of these, 12 are perennial streams,
eight are intermittent streams, and ten are ephemeral streams (Table 3-3).
Waterbody crossings are necessary to construct the access roads and install
underground electrical connection lines. Thirteen of the 30 crossings are located
along existing roads throughout the Project area. Turbines, laydown areas,
O&M areas, and the permanent met tower will be sited outside of waterbodies
and riparian habitats.
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Table 4-2

Estimated Project Waterbody Crossings

Crossin
Feature ID Latitude Longitude Name Type Length (fgt) Connection to TNW Figure
SAAL001 41.066863 -105.582609 Government Creek Perennial 15 Direct connection to a TNW 3-1a
SAAL002 41.072383 -105.573911 Government Creek Perennial 15 Direct connection to a TNW 3-1a
SAAL003 41.079602 -105.563864 Government Creek Ephemeral 30 Direct connection to a TNW 3-la/b
SAAL004 41.056285 -105.573305 Forest Creek Perennial 40 Direct connection to a TNW 3-la/d
SAAL006 41.046449 -105.562884 Tributary of Boulder Creek Ephemeral 10 Direct connection to a TNW 3-1d
SAAL007 41.045361 -105.562785 Tributary of Boulder Creek Ephemeral 15 Direct connection to a TNW 3-1d
SAAL008 41.047795 -105.560299 Boulder Creek Ephemeral 2 Direct connection to a TNW 3-1d
SAAL009 41.043325 -105.561854 Tributary of Boulder Creek Ephemeral 2 Indirect connection to a TNW 3-1d
SAALO010 41.042975 -105.535672 Willow Creek Perennial 2 Direct connection to a TNW 3-1le
SAAL013 41.041863 -105.526986 Tributary of Willow Creek Ephemeral 12 Indirect connection to a TNW 3-le
SAAL(014 41.025831 -105.487344 Unnamed Tributary Perennial 10 Direct connection to a TNW 3-1f
SAAL015 41.028552 -105.493262 Unnamed Tributary Ephemeral 10 Indirect connection to a TNW 3-1f
SAALO16 41.027122 -105.507064 Unnamed Tributary Ephemeral 20 Indirect connection to a TNW 3-le/f
SAAL020 41.018891 -105.535615 Fish Creek Perennial 10 Direct connection to a TNW 3-1g
SAAL021 41.070793 -105.522148 Willow Creek Perennial 15 Direct connection to a TNW 3-1c
SAAL022 41.079493 -105.508033 Tributary to Grant Creek Intermittent 5 Indirect connection to a TNW 3-1c
SBALO001 41.068364 -105.544509 Tributary to Forest Creek Ephemeral 8 Indirect connection to a TNW 3-1b
SBAL006 41.054440 -105.506621 Tributary to Willow Creek | Intermittent 10 Indirect connection to a TNW 3-1f
SBAL007 41.057142 -105.515617 Tributary to Willow Creek | Intermittent 30 Indirect connection to a TNW 3-1c
SBALO008 41.053209 -105.516595 Tributary to Willow Creek Perennial 10 Indirect connection to a TNW 3-1le
SBALO009 41.051501 -105.516645 Tributary to Willow Creek | Intermittent 20 Indirect connection to a TNW 3-1le
SBALO11 41.046786 -105.516241 Tributary to Willow Creek Ephemeral 10 Indirect connection to a TNW 3-le
SBAL012 41.047692 -105.516305 Tributary to Willow Creek | Intermittent 15 Indirect connection to a TNW 3-1le
SBALO013 41.058449 -105.523856 Tributary to Willow Creek Perennial 2 Indirect connection to a TNW 3-1c
SBAL(014 41.057108 -105.525356 Willow Creek Perennial 9 Indirect connection toa TNW | 3-1b/c/e
SBALO015 41.045800 -105.527373 Tributary to Willow Creek | Intermittent 10 Indirect connection to a TNW 3-1le
SBALO16 41.045472 -105.526402 Tributary to Willow Creek | Intermittent 2 Indirect connection to a TNW 3-le
SBALO017 41.014666 -105.489100 Unnamed Tributary Intermittent 10 Indirect connection to a TNW 3-1h
SBAL018 41.015307 -105.504368 Fish Creek Perennial 3 Direct connection to a TNW 3-1g/h
SBAL024 41.078858 -105.508036 Grant Creek Perennial 2 Direct connection to a TNW 3-1c
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SWE will obtain the appropriate USACE permits prior to construction and
develop a mitigation plan as part of the permit process to address the
minimization of impacts, restoration of temporarily disturbed wetlands and
waterbodies, and compensation for lost habitat types and monitoring the
revegetation of the construction corridor.

Minimization

SWE sited Project facilities outside of wetlands and riparian habitat where
feasible. In November 2009, the Project was redesigned to reduce wetlands
impacts from 6.18 to 0.17 acres and to cross 30 waterbodies versus 45. Thirteen of
these crossings are located along existing roads throughout the Project area. In
those areas where avoidance is not possible, SWE has worked to minimize
impacts to the practical extent possible. Minimization includes actions taken to
reduce overall wetland impacts through Project development and construction
techniques.

SWE is proposing to utilize best management practices (BMPs) during Project
construction to preserve and protect wetlands in order to minimize impacts.
During the initial clearing phase of the construction process, woody vegetation
in wetlands would be cut at ground level. This would leave the root systems
intact and encourage sprouting of the existing species following construction.
Small stumps of shrubs and trees may be cut at or just below ground level.
Larger trees and shrubs would be removed to assure a safe, level work surface
for equipment working on temporary mats. Equipment operation in wetlands
would be kept to the minimum necessary to safely perform the work, and would
operate on prefabricated equipment matting or acceptable substitute.
Additionally, in areas where power collection lines or access roads have to take
place in waterbodies BMPs will be developed and implemented to minimize
impacts to water quality and sensitive species and required permits will be
obtained.

In order to protect water resources, a storm water pollution prevention plan
(SWPPP), which includes erosion control measures, would be generated and
implemented on site for the Project. The SWPPP would be based on the U.S.
EPA document entitled “Storm Water Management for Construction Activities-
Developing Pollution Prevention Plans and Best Management Practices. The
Project will obtain a General Stormwater Construction Permit from the
Wyoming Department of Environmental Quality (WYDEQ).

Given the dry and windy nature of the area, dust control measures will be
proposed as part of the SWPPP to protect water quality, minimize impacts to
local residents, and minimize impacts to vehicles traveling along local roads.
Examples of BMPs that can be included in the SWPPP are the use of water or
other dust control measures on or near heavily used public roads, holding traffic
speeds to appropriate levels to minimize dust generation, using rock to cover
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disturbed soil, and re-vegetating or otherwise covering soils as soon as possible
following soil disturbance.

Restoration

SWE will develop a restoration plan, as part of the SWPPP, in order to further
minimize permanent impacts to associated wetlands. Upon the completion of
the Project, the construction corridor would be restored to pre-construction
contours, with exception of the turbine foundations, access roads. and
permanent Project facilities (i.e. O&M area and substation). These areas would
also be allowed to naturally revegetate from the existing rootstock and
supplemented with native seed mix where necessary.

Compensation

While many steps have been taken to minimize impacts to wetlands within the
Project area, permanent loss of some wetlands may be unavoidable due to the
nature of the Project. SWE will mitigate for unavoidable impacts to wetlands
and waterbodies as part of the USACE permit process, as required.
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WETLAND DETERMINATION DATA FORM ~ Arid West Region

Project/Site: ___{ wmasa Clty/County: _él lpdusy Sampling Date: 250
ApplicantiOwner: ell NS = : Sampling Point: \
vestgatortey _ Clank, Zetslaty Section, Township, Range:
Landform (hilislope, terrace, elc.): *!—E?M Local refief ve, convex, none): COACAAE_—  Siope (%) _{;Sffa
Subregion (LRR), L—-—L“ D Lat: LH_: Long: — ﬁ"g Datum:
Sail Map Unit Name: o o =49 NI classification;
Are cimatic [ hydrologic conditions on the site typical for this time of year? Yes i Mo {If no, expilain in Remarks.)
Are Vegetation . Soil .wHﬁmm_WM?m Are "Normal Circumstances” preseni? Yes K Mo
Are Vegetation , Suail . or Hydrology naturally probiematic? “G (I needed. explain any answers in Remarks. )
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, ete.
Hydrophytic Vegelation Presant? Yes T Mo Is the Sampled Area
Hydric Soll Present? Yes No withi
Welland Hydrology Present? Yes_ X No___ ke Yes XX No___
Remarks:

VEGETATION — Use scientific names of plants.
Absolute Cominan| Indicator | Dominance Test worksheet:

Troe Stratum (Plolsize: ) % Cover Species? SIalUs | wmbar of Dominant Species
1. That Are OBL, FACW, or FAC: ___ 2~ (&)
2 Total Number of Dominant 7
3 Species Across All Strata: (B
4
Percant of Dominant Species
— =Total Cover Thal Are DBL, FACW, or FAC: l Gb (AE)

Prevalence Index workshoat:

1
z — Tolm% Coverof  _ Mulliolvbv:
3 JEBL species 1=
4 SACW species Xx2=
& =AC species xX3=
= Tolal Cover “ACU species xd=
0o & JPL spacies x5=
--uﬂ'— Column Totals: i) B)

';1;; ) Prevalence Index = BIA =

Hydrophytic Vegetation Indicators:
(ol inance Test is >50%
__ Prevalence Index Is s3.0'

__ Morphalogical Adaplations' (Provide supporting
data in Remarks or on a separate sheet)

i B
E o Tt Gt ___ Froblematic Hydrophylic Vegetation' (Explain)

e B B R
..

Woody Vine Stralym - (Plotsize: |
Indicators of hydric soll and welland hydrology must

1.
2 be present, unless disiurbed or problematic.
= Total Cover Hydrophytic
‘Yegetation ‘><
% Bare Ground In Herb Stratum % Cover of Biotic Crust Prasent? Yos No
Remarks;

US Army Corps of Engineers Arid West — Version 2.0



SOIL

smmwﬂ%&ji

Profile Description: u:mrm- to the dopth needed to documant tho Indicator or confirm the absence of Indicators.)

Bt Taie g o

Md_m

—%  _Type _loc _ Texiurg

wmuch

SUY,

'Type: C=Conceniralion, D=Depletion, RM=Reduced Malrix. CS=Covered or Coated Sand Grains.

*Location; PL=Pore Lining, M=Malrix.

- Histosol (A1)

— Histic Epipedaon (AZ)
___ Black Histic (A3)

__ Hydrogen Sulfide (A4)

gﬂt Soll Indicators: (Applicable to all LRRs, unless otherwise noted.)

Indicators for Problematie Hydric Soils’;
1 cm Muck (A9) (LRR C)

2 cm Muck (A10) (LRR B)

Reduced Vertic (F18)

Red Parent Material (TF2)

__ Sandy Redox (S5)

__ Siripped Matrix (S6)

— Loamy Mucky Mineral (F1)
___ Loamy Glayed Malrix (F2)

— Siratified Layers (A5) (LRR C) — Depleted Malrix (F3) Other (Explain in Remarks)
e 1 om Muck (AS) (LRR D) __ Redox Dark Surface (F&)
__ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7)
___ Thick Dark Surface (A12) ___ Redox Depressions (F8) *ndicators of hydraphytic vegetation and
__ Sandy Mucky Mineral (51) __ Vemal Pools (Fg) wetland hydrology must be present,
__ Sandy Gleyved Matrix (54) unless disturbed or problematic.
Restrictive Layer (if present):

Type:

Depih finches): Hydric Soll Prosent?  Yes .

e Jo Suv ﬁc\ff-&

U Powdacd

HYDROLOGY

Waetland Hydrology Indicators:

P [Tighry INCICCIOrS [MINWTHNT O

waurface Water (A1)
— High Water Table (A2)
2< Saturation (A3)
__ Water Marks (B1) (Nonriverine)
__ Sediment Deposits (B2) (Nonrivering)
__ Drift Deposits {B3) (Nonriverine)

s-nc:mtsm
__ Biotic Crust (B12)
— Aguatic Inverlebrates (B13)
__ Hydrogen Sulfide Odor (C1)
_ Omidized Rhizospheres along Living Roots (C3)
—_ Presance of Reduced Iron [C4d)

Wilar Mm (Eﬂ- {RMrlnl]l
__ Sediment Deposlis (B2) (Rivering)
— Dift Deposits (B3) (Riverine)
___ Drainage Pattemns (B10)
___ Dry-Season Water Table (C2)
___ Crayfish Burrows (C8)

__ Surface Soll Cracks (B8) __ Recent Iron Reduction in Tiled Soils (C5) ___ Saturation Visible on Aerial Imagery (C3)
__ Inundation Visible on Aerial Imagery (B7)  __ Thin Muck Surfaca (C7) __ Shallow Aquitard (D3}
___ 'Watar-Stained Leaves (B9) __ Oiher (Explain in Remarks) ___ FAC-Neutral Test (DS)
Fiold Observations:
Surface Waler Present? Yes Mo - Depth (Incheas): ,1.' )V
Water Tabls Present? Yes No____ Depthfinches) (D *
Saturaion Present? : Yes No____ Depth (inchesy: __ /) Wetland Hydrology Present? v->< No
ca L=

Describe Recorded Data (stream gauge. monitoring weall, aarial photos, previous inspections], if available:

Remarks:

US Army Corps of Englnears

And West — Version 2.0



WETLAND DETERMINATION DATA FORM - Arid West Region

Project/Site. City/County: Sampling Date: 25. q
ApplcaniOwner ﬁ samping point WIMAL. CO( U

Investigator{s): Seclion, Township, Range:

Landform (hilislope. terrace, etc): _{XALLSLE Local relief (concave, convex, none): _ﬂ.gﬂm__ stope (%) | - 2%
Subregion (LRR): LK P\ ; Lat Mwm- (8.5 5 Datu
Cawuen \oane 1=4% &

Soil Map Urit Mame: -46 NWI classification
Are climatic § hydrodogic condifions on the site typical for this time of year? Yes Mo___  (If no; explain in Remarks )

Are Vegatation _____, Soil , of Hydrology significantiy cﬂnurbnd?yn Are “Normal Circumslances” present?  Yes ,,)_4,__ Mo
Are Vegetation Soil or Hydrology naturally problematic? Ne {if needed. explain any answers in Remarks |
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.,
Hydrophytic Vegetation Present? Yes No § is the Samplod Area
Fydric Sof Festants, He. within a Wotland? Yos No_ DN
Wetland Hydrology Present? Yes -
Remarks:

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator | Dominance Test worksheet:
Tme Strafum (Piotstzs: ) SeCover Species? Status Number of Dominant Species

1, That Are OBL, FACW, or FAC: 1 } _ (A
2 .

Total Number of Dominani
3. Species Across All Strata: E = {8)
4,

Percani of Dominant Species
— = Tolal Cover That Are OBL. FACW, or FAC: _O_ AB)

1 Prevalence index worksheet:

2, Total % Coverof:  _ Multiolyby:
. DBL spacies xim
E

-]

FACW species $2=
FAC species x3=
= Tolal Cover FACU species 4=

LIPL species %x5=
% % Column Totals: ] (B)
\Cy Prevalence index = /A =
Hydrophytic Vegetation indicators:
___ Dominance Test is >50%

___ Prevalence index is s3.0'

ical Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

% 1
E = Foid Dover _ Problematic Hydrophytic Vegatation® (Explain)

e, S B BT TR

'Indicators of hydric soll and weliand hydrology must
be present, unless disturbed or problematic.

I
[

= Total Cover Hydrophytic

Vegetation
% Bara Ground In Herb Stratum % Coverof BiotleCrust Prosont? Yes Ho X

Remarks:

S Army Corps of Engineers Arid West - Version 2.0



SOIL

samping poiot. WAALO (U

Frofile Description: (Describe to the depth needed to document the Indicatar or confinm the absence of indicalors.}
Depth

Matrix
—Colormoighh % _ _ Color{moisli %  Type —Texiure Remarks

85

[8d

"Type: C=Concentralion, D=Depletion, RM=Reduced Matrix, CS=Coveraed or Coated Sand Gralns.

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

Hydric Soll Indicators: (Applicable to all LRRs, unless otherwise notoed.)

__ Histosal (A1) __ Sandy Redox (S5)

___ Histic Epipadan (A2) __ Stripped Matrix (S6)

__ Black Histic (A%) __ Loamy Mucky Mineral (F1)
—_ Hydrogen Sulfide {Ad) — Loamy Glayed Matrix {F2}

__ Depletad Matrix (F3}

__ Redox Dark Surfaca (F6)
__ Depleted Dark Surface (F7)
__ Radox Depresslons (FB8)

___ Siratified Layers (AS) (LRR C)

__ 1 em Muck (AS) (LRR D)

___ Depleted Betow Dark Surface (4111
___ Thick Dark Surface (A12)

indicators for Problematic Hydric Solls™;
1 cm Muck (AS) (LRR )

2 cm Muck (A10) (LRR B)

Reduced Vertic (F18)

Red Parent Material (TF2)

Other {Explain in Remarks)

*Indicators of hydrophytic vegetation and

___ VWater Marks (B1) (Nonrivorine)
___ Sediment Deposits (B2) (Nonriverine)

___ Hydrogen Sulfide Odor (C1)

___ Drift Deposits (B3) (Nonriverinag)

__ Surfaca Soil Cracks (B6)

__ inundation Visible on Aerial Imagery (B7)
___ Water-Stained Leaves (B9)

__ Presence of Reducad Iron (C4)

___ Thin Muck Surface (C7)
___ Daher (Explain in Remarks)

___ Recent Iron Reduction in Tilled Soidls (O3}

___ Sandy Mucky Mineral {S1) __ Vemal Pools (F9) wetland hydrology must be present,
___ Sandy Gleyed Matrix (54) unless dizturbed or problematic
Restrictive Layor (if present):

Type:

Depth (inches); Hydric Soll Present?  Yes No 2%
Remarks:

HYDROLOGY
Wetiand Hydrology Indicators:
ary Indical |LTES d; check all (hal app

__ Surface Water (A1) ___ Salt Crust(B11)
___ High Water Table (42) ___ Biohic Crust (B12) __ Sadiment Deposils (B2) (Rivering)
___ Sawration (A3) ___ Aguatic Invertebrates (B13) __ Drift Depesits (B3) (Riverine)

__ Drainage Pattems (B10)
— Oxdidized Rhizospheres along Living Rools (C3) ___ Dry-Season Water Table (C2)

__ Crayfish Burrows (C8)
__ Saluration Visitde on Aerial Imagery (C£)
— Shallow Aquitard (D3)
— FAC-Neutral Test (D5)

Fiold Observations:

Surface Water Prasent? Yes____ No Depth (Inches): _Ef&_
Water Table Present? Yes _____ No Depth {inches); __ =\ 2"
Saturafion Present? Yes No Depth (inchesy: __ 2\

(Includes capillary fringe)

Wetiand Hydrology Prosent? Yes

No S

Describe Racorded Data (stream gauge, monitoring well, aerial pholos, previous Inspections), If avaliable:

Remarks

US Army Corps of Engineers

Anid West - Version 2.0




WETLAND DETERMINATION DATA FORM - Arid West Region

Project/She: Sampling Date: ‘2(5 -9‘(
Applicant/Ovner- Sampilng Point &
Imvestigator(s): Section, Township, Range:

Landform (hillslope, terrace, etc.): Local relief {concave, canvex, none). £ OWMCAIAD.  Siope (%) o
Subregion (LRR): a4l 04174 Lunn v lﬂg Sh Datum:

Soll Map Unil Mama: MWW classification:

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

Are Vegetaion ____, Soil ____ or Hydrology _____significantly disturbed? L} Are *Normal Gircumstances” present? Yes < No
Are Vegetation ______ Soll _______ or Hydrology naturally problematic? N 0 (Il needed. explain any answers In Remarks )

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

Hydrophytic Viegalation Present? Yes % Mo
Hydric Soll Present? Yes NG
Wetiand Hydrology Present? Yes DX No
“Remarks;

Is the Sampled Aroa

within a Wetland? Yos A No

VEGETATION - Use scientific names of plants.

Absolute  Dominant Indicator | Deminance Test worksheat:
Trea Sttgtum (Plotsire: ) S Cover Specles? Stahs Number of Dominant Species 3

1 That Are DBL. FACW. or FAC: (A)
2.
Total Number of Dominant
% Species Across All Strata: j__ {B)
4,
Permcent of Dominant Species
= Total Cover That Are OBL. FACW, or FAC: __15; (A/8)

“Pravalence Index worksheet:
Total % Coverof  _ Mulliphby,

OBL spacies xie
FACW specias x2=
FAC species x3e
FACU species id=
- UPL species %x5=
1 Column Totals; 1A} (B)
2.
< B Prevalence Index = B/A=
4. Hydrophytic Vegetation Indicators:
5 Dominance Test is »50%
6. — Prevalence Index is =3.0'
3 — Morphological Adaptations' (Provide supporting
8 data in Remarks or on & separale sheal)
___ Problematic Hydrophytic Vegetation' [Explain)
Woody Ving Stratum (Plotsize: )
1 "Indicators of hydric soll and welland hydrology mus!
3 be present, unless disturbed or problematic
= Total Cover Hydrophytic
Vegatation } {
% Bare Ground in Herb Stratum % Cover of Biotic Crust Presont? Yos No
Remarks.

S Army Corps of Engineers Arnid Wesl = Version 2.0



SOIL sampiing ot WAAL-D0Z

Fmﬂh Dascription: tnuu-lh; to the dopth needod to document the Indicator or confinm the absence of Indicators. |

ﬁm_ﬁm ‘E%

"Type! C=Concentration, D=Deplation, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

*Location: PL=Pore Lining. M=Malrix

— 1.em Muck (AZ] (LRR D)

__ Stratified Layers (A5) (LRR C)

__ Depleted Below Dark Surface (A11)

Hydric Soil Indicators: (Applicable te all LRRs, unless otherwisa noted.)

Depletad Malrix (F3)
___ Redox Dark Surface (FB)
___ Depleted Dark Surfaca (FT)

Indicators for Problematic Hydric Solls™

__ Histosol (A1) __ Sandy Redox (S5) __ 1.cm Muck (A9) (LRR C)
__ Histic Epipedon (A2) __ Stripped Matrix (S6) 2 cm Muck (A10) (LRR B)
__ Biack Histic (A3) __ Loamy Mucky Mineral (F1) __ Reduced Vertic (F18)

__ Hydrogen Sulfide (A4) Loamy Gleyed Malrix (F2) __ Red Parent Material (TF2)

___ Dther (Explain In Remarks)

___ Thick Dark Surface (A12) __ Redox Depressions (F8) *Indlicators of hydrophylic vegetation and
__ ‘Sandy Mucky Mineral (S1) — Vemal Pools (Fg) wetland hydrology must be present.
___ Sandy Gleyed Matrix (54) unless disturbed or problematic.

Restrictive Layer (If present);
Type:
Depth (inches).

Hydric Soll Presont? Yes 5( No

Femats some. vRAox (Fawt) @0~

HYDROLOGY

Watland H‘ydmhgj' indicators:

Salt Gruul (B11)
__ Biotic Crust (B12)

smmwwr {M]
High Water Table (A2)

XK saturation (A3) |24

___ Vuater Marks (B1) (Nonriverine)

__ Sediment Deposits {B2) (Nonriverine)
__ Drift Deposits (B3) (Nonriverine)
___Surface Soll Cracks (B8)

___ Inundation Visible on Asrial Imagery (BT)

__Aguatic Invertebrales (B13)
___ Hydrogen Sulfide Odor (C1)

__ Presence of Reduced Iron (C4)
___ Recent Iron Reduction in Tiked Soils (08)
__ Thin Muck Surface (CT)

Walur Murka tBﬁ {lﬂwnnﬂ
___ Sediment Deposits (B2) (Riverine)
___ Dnift Deposis (B3) (Riverine)
___ Drainage Patllemns (B10)
__ Owidized Rhizospheres along Living Roals (C3) _ Dry-Saason Water Tabla (C2)

__ Crayfish Burraws (C8)
___ Saturation Visible on Aarial Imagery ({C#)
—__ Shallow Aguitard (D3)

__ Water-Stained Leaves (B9) __ Other (Expiain In Remarks) __ FAC-Neutral Test (D5)

Fioid Observations:

Surface Water Present? Yes____ NoNZ  Depth (inches):

\Water Table Present? Yes Mo _){__ Depthfinches).

Saturation Present? ves Depih (inches): 1'?. Watland Hydrology Presemt? Yes )’\ No
{incluxdes capilary fringe)

Describe Recorded Data (siream gauge, monitoring weli, aeral photos, previous ingpections), if available!

Ramarks: f

US Army Corps of Enginears

And West — Version 2 0




WETLAND DETERMINATION DATA FORM — Arid West Region

Project/Site: Clty/County: &l M& Sampling nm;anL- L)
Applicant/Owner: State: Sampling Point_()~ 260
Irverstigator(s): Secton, Township, Range:

(1S SL@P&

Landlorm (hillslope, terrace, ele ). Local relief [mnm convex, none)’ COWE )& Siope (%) _ﬁjfa)
Subregion (LRR): e 4.0 4'-17 Long: ~ 05 .56 Datum:
Sodl Map Unit Mame: W classification;
Are climatic / hydrologic condfiions on the site typical for this time of year? ‘ras_&_ a (If no. explain In Remarks.)
Are Vegalalion , Soll ,or H'.-dmlnm___siudﬁmmymmm?l\]‘ﬂ Are "Normal Circumstanced” present?  Yes B{_ Mo
Are Vegetation s Soll _____, or Hydrology naturaily problematic? lﬁ) (If needed, explain amy answers in Ramarks )
SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes No_ 2% iaiie el Aae
Hydric Soll Presant? Yes Mo
Waetland Hydrology Present? Yes No g pavs e e Mo K—
Remarks:

VEGETATION - Use scientific names of plants.

Absolule Dominant Indicator | Dominance Test worksheet:
Iree Strafum (Plotsize: ) % Cover Soecies? SIS | wymber of Dominant Species

That Are DBL. FACW, or FAC: Q (A)

Total Number of Dominant 3
Species Across All Stratac

Percent of Dominant Species
= Tolal Cover Thit Are OBL, FACW, or FAC; D

i i e T

Sapling/Sheub Stratum (Plotsize: )

| Provalence Index worksheet:

Total % Cover of: ipiy ¢
OBL species x1=
FACW species x2=
FAC species x3m
= Tolal Cover FACU species x4z

. UPL species x5=
_1% - Column Totals: Ay B
P B 'I.
on 1 Prevalence Index = B/A =

v .G 17 m Hydrophytic Vegatation indicators:
M‘_L_ | — Dominance Test is >50%

__ Prevalence Index is s3.0'

__ Morphological Adaplations' (Provide supporting
data in Remarks or on a separate sheat)

— 1 v
;3 = Total Cover __ Problematic Hydrophytic Vegetation' (Explain)

ke W M

W AWM =

Woody Vine Stratum (Plotsize ___)

s

"Indicalors of hydric soil and wetiand hydrology mus!
be present, unless disturbed or problematic.

= Total Cover Hydrophytic

Vegelation ><
% Bara Ground In Harb Stratum % Cover of Biotic Crus! Presentl? Yaos Mo ¢
Remarks:

Us army Corps of Engineers And West — \Version 2.0



SOIL

samping Point WAL OOQ U

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

ey ey~ % Cowlm % e e _leue Remarks
-1 1YR 43 80

%\M

'Type: C=Concentration, D=Depietion, RM=Reduced Mairix, CS=Covered or Coated Sand Grains. ___“Location: PL=Pore Lining, M=Matrix.

Hydric Soll Indicators: (Applicable to all LRRs, unless otharwise noted.) indicators for Problematic Hydric Solls™:
___ Histasol (A1) ___ Sandy Redox (35) _ 1 om Muck (A% (LRR C}
___ Histic Epipadon (A2) __ Siripped Matrix (S8) — 2.om Muck (A10) (LRR B)
___ Black Histic (A3) __ Loamy Mucky Mineral (F1) __ Reduced Veric (F18)
_ Hydrogen Sulfide (A4) —_ Loamy Gleyed Matrix (F2) ___ Red Parent Malerial (TF2)
___ Stratified Layers (AS) (LRR C) ___ Depleted Matrix (F3) ___ Dther (Explain in Remarks)
1 om Muck (A9) (LRR D) ___ Redox Dark Surface (FB)
___ Daplated Below Dark Surface (A11) __ Depleted Dark Surface (F7)
___ Thick Dark Surface (A12) __ Redox Depressions (F8) "indicators of hydrophytic vegetation and
— Sandy Mucky Mineral (S1) __ \emnal Pools (Fg) wetland hydrology must be prasent,
__ Sandy Gleyed Matrix (S4) unless disturbed or problematic
" Restrictive Layer (if prasant):
Type:
Depth (inches): Hydric Soil Present?  Yes No _§s_
Remarks:
HYDROLOGY
S'urfilm Watar :A-r} Salt c:ruut {B11) \Fmar Mnms {E‘I}l mimm
___ High Water Table (AZ) ___ Biotic Crust (B12) ___ Sediment Deposits (B2) (Riverina)
__ ‘Saturation (A3} — Aquatic Invertebrates (B13) — Diift Deposits (B3) (Riverine)
__ Water Marks (81) (Nonriverine) ___ Hydrogen Suffide Odor (C1) ___ Drainage Patlerns (B10)
___ Sediment Deposits (B2) (Nonriverine) ___ Onidized Rhizospheres along Living Roots (C3) ___ Dry-Seaston Water Tabla (C2)
___ [Dvift Deposits (B3) (Nonrivering) __ Presence of Reduced Iron (C4) ___ Crayfish Burrows (C8)
__ Surface Soll Cracks (BB} __ Recent Iron Reduction in Tilled Solls (C8) ___ Saluration Visible on Aerial Imagery (C8)
__ lnundation Visible on Aerial Imagery (B7) __ Thin Muck Surface (C7) ___ ‘Shaliow Aquitard (D3)
___ ‘Water-Stained Leaves (B9) ___ Other (Explain in Remarks) ___ FAC-Neutral Test (DS)
Fisld Observations:
Surface Waler Present? Yes ___ No Deplh (Inches):
Water Table Present? Yes No Depth {inches):
Saturation Present? Yes _ Ne ¥ Depih (inches); Wetland Hydrology Present? Yos No z
(includes capiflary fringe)
Describe Recorded Dala (stream gauge, monitoring well, aerial photos, previous inspections), i available
Ramarks;
US Aammy Corps of Engineers Arid Wesi = Version 2.0



WETLAND DETERMINATION DATA FORM — Arid West Region

Project/Site: r E City!County; &LE R” 21 Sampling Date: it ‘1-06&
Applicant/Owner: Sﬂula'. —_ Sampling Point. (8]

Section, Township, Range:
Landform (hillslope, lerrace, etc.): "TFM Local refief (concave, convex, nane) _ N'OA € Stope (%) _Z—

subregion (LRR):_ LA RO i _41. 08017 Loy ~10OS 536 Datum:
Soll Map Uinit Namea: MW classification.
Are climatic | hydrologic conditions on the site typical for this time of year? Yes _ 2 No {If . expiain in Remarks.)

Are Vegetalion _x. Sall _&_ of Hydrology _ES, significantly disturbed? ’- Are “Notmal Circumstances” present? Yes ﬁ_ No é_
Are Vegetation ____, Soil_____ or Hydrology _____ naturally problematic? Ne (It needed, explain any answers In Ramarks )

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

Hydrophytic Vegatation Present? ves XX Mo Is the Sampled A
e Yes < o within a Watland? Yos x Nao
Wetland Hydrology Present? Yas M MNo

Rematks: ST4e {Edl
hu :machg,e wl& ‘ﬁmﬁ-%mes caWJEﬁaﬁi% %g:t;i%'

VEGETATION - Use scientific names of plants.
Absolute Dominan) indicator | Dominance Test workshest:

Tree Stralum (Plotsize: ) % Cover Species? Stalus _ | nNymber of Dominant Species vl
1 That Are OBL. FACW, orFAC: &  (A)
2. Total Number of Dominant
a Species Across All Strata: Z- (B)
4,
Percent of Dominant Species
__=Total Gover That Ave OBL, FACW, orrac: _ LO0  (am)

Sapling/Shiub Stralum (Plotsize: )

Provalence Index worksheet:

1
2 — TotalCoverof: _ Muliolvby,
3 OBL species xi=
4. FACW species x2m
& me X3=
= Tatal Cover FACU species xd=

UPL specias x5=

‘aga ﬁ % Column Totals: A (B}

Pravalence Index = BiA=
Hydraphytic Vegetation Indicators:
Dominance Tesl is >50%
__ Prevalence Index Is s3.0'

___ Maorphological Adaptations' (Pravide supparting
data in Remarks or on 8 separale sheal)

G [ A — Problematic Hydrophytic Vegetation' (Explain)

R

|
|

"Indicators of hydric sofl and wetland hydrology must
be prasent, unless disturbed or problematic,

= Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum % Cover of Biotic Crust Present? Yos _X No
Remarks;

K3

Us Army Corps of Engineers Arid VWest — Version 2.0



SoIL Sampling MMBLOB

Profile Description: (Describe to the depth neoded to documaent the indicator or confirm the absence of indicatars.)

P nosi #LM% . —
< S
§ § Eﬁ%%ézn 1o TR 720 D W %E‘%@M

Type: C=Concentration, D=Depletion, RM=Reduced Malrix, CS=Covered or Coated Sand Grains. *Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators; (Applicabie tc all LRRs, unless otharwise noted.) Indicators for Problematic Hydric Solls™

__ Histosol (A1) __ ‘Sandy Redox (55) 1 cm Muck (A9) (LRR C)

___ Histic Eplpedon (A2) ___ Stripped Matrix (S6) ___ 2 cm Muck (A10) (LRR B)

__ Black Histic (A3) ___ Loamy Mucky Mineral (F1) __ Reduced Vertic (F18)

__ Hydrogen Sulfide (A4) __ Loamy Gleyad Matrix (F2) __ Red Pareni Material (TF2)

___ Stratified Layers (A5) (LRR C) X Depleted Matrix (F3) ___ Other (Explain in Remarks)

___ 1emMuck (AS) (LRR D) ___ Redox Dark Surface (F6)

__ Depleted Below Dark Surface (A11] __ Depleled Dark Surface (F7)

___ Thick Dark Surface (A12) ___ Redox Depressions (F8) *indicators of hydrophytic vegetation and

__ Sandy Mucky Mineral (S1) __ Vemnal Pools (Fg) wetland hydrology must be present,

___ Sandy Gleyed Matrix (S4) uniess disturbed or problematic.

| Restrictive Layer (i presant);
Type:
Deapth (inches). Hydric Soll Prasent? Yes ﬁ Mo____

e Vo low o ceut Adeens &a Ped ey (6@

HYDROLOGY

"Watiand Hfdrnhw indicators:

&m 'W!IH i_A‘i] Sult Gl‘ull (B11) 'l-"'l-'ﬂtﬂl‘ Marks {B1} {Rhlll'll'li]

Em Waler Table (A2) ___ Biotic Crust (B12) ___ Sediment Deposits (B2) (Riverine)
___ Saturation (AZ) ___ Aguatic Inveriebrales (B13) Drift Deposits (B3) (Rivarine)

__ Water Marks (B1) (Nonriverine) __ MHydrogen Sulfide Odor (C1) E&Dralrma Pattems (B10)

__ Sediment Deposits (B2) (Nonriverine)  __ Oxidized Rhizospheres along Living Roats (C3) __ Dry-Season Waler Table (C2)

__ Drift Deposits (B3) (Nonriverine) __ Presence of Reduced Iron (C4) __ Crayfish Burrows (C8)

__ Surface Soll Cracks (B8) __ Recent Iron Reduction in Tilled Soils (C8) __ Saturation Visible on Aerial Imagery (CS)
__ inundation Visible on Aerial Imagery (87) __ Thin Muck Surface (G7) ___ Shallow Aquitard (D3)

___ Water-Stained Leaves (B) __ Other (Explain in Remarks) __ FAC-Neutral Test (D5)

"Field Observations:

Surface Waler Present? Yes___ No_3C_ Depin (inches)

Water Table Present? Yes 2 No____ Depth (inches):

sw Pmlum? Yes E No____ Depth (inches): Wetland Hydrology Presant? v..,X No

Describa Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), f avaitable:

R N o G&‘f\lm Q“d@:) o f UH‘;-{-), it ot ﬂfaui‘wd%,

TORAS W cheepUsof Viaks soph belew
smt;dﬁir ¢

S Army Corps of Engineers And Wes! = Version 2.0



WETLAND DETERMINATION DATA FORM - Arid West Region
Project/Sita:

City/County; Sampiing Date: B Qi
Applicant/Owner. tm; _wﬁ_, ng Point: Jﬂéﬁ:{‘_ﬂﬂsu
Invasfigator(s): L'-ML ET jon, Township, Range:
Landform (hillslope, terrace, .1. . Local rajmgmmm canvex, none): _ L AWK Siope (%): _Lb_%
ong= 108", S3b

Subregion (LRR): e ). 65
Soil Map Unit Nama: \M = lbﬂm--- ‘ "'4 WQ (<Y NWI classification:
Are climatic { hydrologic condilions on the site typical for this time of year? Yes Mo (If no, axplain in Remarks.)

Are Vegetation , Soil or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes < No
Are Vegetation yB0l |, or Hydrology naturally problematic D (If needed, explain any answers in Remarks.)

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

ngﬂwﬁ:ﬁﬂm Present? :ﬂ :“ . Is the Sampled Area
H‘ﬁﬂ": esanlt? =251 0 .a
within a Wotla
Wetland Hydrology Present? Yes No e 54 hes No_ <
"Remarks:

VEGETATION - Use scientific names of plants.
Absolute Dominant Indicalor | Dominance Test workshoot:

Tree Stratum (Plotsize: ) % Cover Species? Stalus | yymber of Dominant Species
' That Are OBL. FACW.or FAC: _ B (&
2

Total Mumber of Dominant
3, Species Across ARl Sirala: e m
&,

[Percent of Dominant Species

— = Total Cover That Are OBL, FACW, or FAC: (WB)

Prevalence Index worksheot:

1

Z — Tolal% Coverof  _ Mulliplyby.
3. CBL spacies x1=
4

5

FACW spacies x2m
FAC species x3=
= Total Cover FACU spedies Xd=
UPL species x5=

z —: v m Calumn Totals: Ay (B}
_ S M FAQ Prevalence Index =B/A=
Hydrophytic Vegetation indicators:

Dominance Test is >50%

Prevalence Index is 3.0/

___ Morphological Adaptations’ (Provide suppaorting
data in Remarks or on @ separate sheel)

z s =Total C __ Problematic Hydrophytic Viegetation® (Explain}

ot B Y R TR
2

Woody Vine Stralum (Plotsize: )
1. indicators of hydric soll and wefland hydrology must
3 e present, unless disturbed or problematic.

= Total Cover Hydrophytic
V¥egetation X
% Bara Ground in Harb Stratum % Cover of Biolic Crust Presont? Yes No

Remerks: WAONE.  WLE UnelS —in&cc&kmﬁ | euw) wWader Hable

Us Army Corps of Engineers Arld West —Version 2.0



SOIL

Sampling pm:Nﬂqﬂ‘:ﬁﬂB U

Dapth

Profile Daacﬂpﬁum {Describe to the depth needed to document the indicator or confirm the absence of indlcators.)

oix

Jﬂiﬂimﬂﬂ_.;ﬁ#_ﬁﬂm.?_

—3% _Type .

_Taxdure Eemarks
(
%{ﬂ.!&%&M

ype: C=Concentration, D=Depletion, RM=Raduced Matrix, CS=Covered or Coated Sand Grains.

’Location: PL=Pore Lining, M=Mairix.

___ Histosol (A1)

___ Histic Epipadon (A2)
___ Black Hisfic (A3)

. Hydrogen Sulfide (A4)

Hydric Soll Indicators: (Applicable to all LRRs, unless otherwise noted.)
___ Sandy Redox (55)

___ Strippad Matrix (S6)

___ Loamy Mucky Mineral (F1)
__ Loamy Gleyed Malrix (F2)

Indicators for Problematic Hydric Soils™:
1 em Muck (AZ) (LRR C}

2 em Muck {A10) (LRR B)

Reduced Vedic (F18)

Red Parent Material (TF2)

(1111

___ Stratified Layers (AS5) (LRR C) ___ Deplated Matrix (F3) Oiher (Explain in Remarks)
___ 1 em Muck (AS) (LRRD) ___ Redox Dark Surface (F8)
___ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7)
___ Thick Dark Surface (A12) __ Redox Dapressions (F&) *Indicators of hydrophytic vegetation snd
___ Sandy Mucky Mineral (S1) __ Vemal Pools (F8) wetland tydrology must be present,
___ Sandy Gleyed Matrix (54) uniess disturbed or problematic:
Restrictive Layor (if present):
Type:
Depth (Inches): Hydric Soil Present? Yos No X
Remarks:
HYDROLOGY

Surﬁam er |',M:l
___ High Water Table (A2)
_ Saturation (A3)
___ Water Marks (B1) (Nenriverine)
__ Sediment Deposits (B2) (Nonrlverina)
___ Drifl Deposiis (B3) (Nonriverine)
__ Surface Sall Cracks (BE)
_ Inundation Visible on Aerial Imagery (BT)
__ Waler-Stained Leaves (BS)

smc:m (B11)
___ Biotic Crust (B12)
___ Aquafic Invartebrates (B13)
. Hydrogen Sulfide Odor (C1)

___ Prasence of Reduced lron (C4)

___ Recent Iron Reduction in Tilled Soils (C8)
___ Thin Muck Surface (C7T)
___ Other (Explain in Remarks)

wam Marl:s -:m:. miv-nn-}
__ Sadiment Deposits (B2) (Riverine)
__ Dxift Deposits (B3) (Rivering)
___ Drainage Pattems (B10)
__ Oxidized Rhizospheres along Living Roots (C3) __ Dry-Seasan Water Table (G2)

__ Crayfish Burrows (C8)
__ Saturation Visible on Aerial Imagery (C8)
—_ Shallow Aquitard (D3)
__ FAC-Neutral Test(D5)

Figld Observations:

Surface Water Present? Yes No Dapth (inchas).

Water Table Present? Yes Mo Depth (inches):

Saturation Present? Yes No Depih (inches): Wetland Hydrology Present? Yes No <
{includes capillary fringe)

Describe Recarded Data (stream gauge, manitoring well, 2erial pholos, previaus inspections), i avallable:

Remarks:

US Army Corps of Engineers

Arid West~Version 2.0



WETLAND DETERMINATION DATA FORM - Arid West Region

procuste: HEL MOSA = ctyicounty, _ AL TS AN & Sampling iy B~ 26 09

Applicant/Owner: ! '}H;ELL. EM;QQ Eﬁlm &!é:ﬁwl MM?“
Investigator(s): L&m l| 'ZELS LOF( ﬁm. Township, Rarge: .

Landform (hillslope, lerrace, etc.) Tm (a 2 Local relief (concave, convex, none):_ Al OAJE-  siope i) _ €Yo
subregion (LrRy: A LK D e 4l 03R4 T b Datum:
Soil Map Unit Name: MW classification:
Ate climatic / hydrotogic conditions on the site typical for this time of year? Yes _ Y& No____ (i no, explain in Remarks.)
Are Vegetation ____, Soll____, or Hydrology significantly disturbed\JO  Are “Normal Gircumstances” present? Yes No
AraVegetstion ______ Soll ______ or Hydrology naturslly pmﬂmﬂﬂm (If needed, explain any answers in Remarks )
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytls Vegetation Present? Yer 3 No___ Is the Sampled Area
Hyiis SOk E yakent? b No_____ within a Wetland? Yos_D<_ No
Wetland Hydrology Present? Yes M
Remarks;

VEGETATION — Use scientific names of plants.
Absolule Dominant Indicalor | Dominance Test workshesl:

Iree Stratum (Plotsize: ) S5 Cover Species? Status Number of Dominant Species
1 Thal Are OBL, FACW, or FAC: Z_ (A
2 Total Number of Dominani
3. Species Across All Strata: 2 (B}
4
Percent af Dominant Species
= Total Cover That Are OBL, FACW, or FAC! l&C’ (AB)

Provalonce Index workshoot:
Total % Coverof. _ Mulliolvby:
OBL species x1=
FACW species x2=
4 FAC spacies x2m=
\oS . = Total Cover FACU species x4=

:
2

3

"

5,

H (Plot size: — UPL species x5=

1 é\-j ﬁmL‘ES_‘L E,Eéﬂ&iﬁiﬂf_h iﬁﬁ MES _0BL | coiumn Totais: (&) (8)
« i S o
4;

5.

6

7

8

Pravalence Index = Bfa =
Hydrophytic Vegetation Indicators:
meﬁnam:e Testis >50%

___ Pravalence Index is 3.0’

___ Maorphological Adaptations’ (Provide supporting
data In Remarks or on a separate sheet)

—_ = ¥
T = Toll ot __ Problemalic Hydrophytic Vegelation' (Explain)

'Indicators of hydric soll and wetland hydrology mus|

2 be preseni, uniess disfurbed or problematic.
. |
= Tolal Cover Hydrophytic
Vogotation “)‘/
% Bare Ground in Herb Stratum % Cover of Biotic Crust Prasant? ¥ « No
Remarks:

US Army Corps of Enginesers Anid Wesl - Version 2.0



SOIL

sanpig ron: WAL DG

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

Remarks

'"Type: C=Conceniration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coalad Sand Grains.

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

Hydric Sail Indicators: (Applicable tc all LRRs, unless otherwise noted.)

Histosol (A1) —_ Sandy Redox (S5)
___ Histic Epipedon (A2) —_ Stripped Matrix (S6)
__ Biack Histic (A3) — Loamy Mucky Mineral (F1)
— Hydrogen Sulfide (Ad) — Loamy Gleyed Maltrix (F2)

Stratified Layers (A5) (LRR C)

B 1 em Muek (49) (LRR D)
__ Dapleled Below Dark Surface (A11)

__ Depleted Matrix (F3)
__ Redox Dark Surface (F8)
__ Depleted Dark Surface (F7)

Indicators for Problematic Hydric Solls™;
__ 1cm Muck (AS) (LRR C)

__ 2.cm Muck (A10) (LRR B}

___ Reduced Verfic (F18)

___ Red Parent Matarial (TF2)

__ Other (Explain in Remarks)

. Vater Marks (B1) (Nonriverine)

__ Sediment Deposits (B2} (Nenriverine)
___ Dt Deposits (B3) (Nonriverine)

—_ Surface Soil Cracks (B6)

___ Inundation Visible on Aeral Imagery (B7)

___ Hydrogen Suffide Odor (C1)
___ Presence of Reduced Iron (C4)

__ Thin Muck Surface (C7)

__ Thick Dark Surface (A12) __ Redox Depressions (F8) *indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (S1) __ Vemal Pools (F9) wetland hydrology must be present,
—_ Sandy Gleyed Malrix (S4) unhess disturbed or problematic.
| Restrictive Layer (if prasent):
Type:
Depth (inches): Hydric Soll Present?  Yes D¢
Remarks:
HYDROLOGY
Wetland Hydrology Indicators:
imary Indicators (minmum of one required; chack all that spp
X suttace Water (1) __ Salt Crust (B11)
__ High Water Table (A2) ___ Biotic Crust (B12) ___ Sediment Deposits (B2) (Riverine)
< Saturation (A3) __ Aquatic Inverebrates (813) Drift Deposits (B3) (Riverine)

__ Onddized Rhizospheres along Living Roots (C3) __ Dry-Seasan Water Table (C2)

___Recent ron Reduction in Tiled Sois (C3)

_<Drainage Patterns (B10)

___ Crayfish Burrows (C8)
__ Saturation Visible on Aerial Imagery (C9)
___ Shaliow Aquitard (D3)

__ Water-Stained Leaves (BS) __ Other (Explain In Remarks) __ FAG-Neutral Test (D5)
| Field Observations:
Surface Water Present? Yes No____ Depih (inches): Q"Z d
Waler Table Present? Yes No____ Depth (inches)y _ ()"
Saturation Present? Yes No____ Depth (inches): Wetland Hydrology Prosent? Yos _ 2<. No
{includes capillary fringe)

Describe Recorded Data (stream gauge, monitoring well, aenial photos; previous inspections), If avaitable:

Remarks;

US Army Carps of Engineers

Arid Wesl - Version 2.0



WETLAND DETERMINATION DATA FORM — Arid West Region

Project/Site: ﬂﬁ%,&ﬂs&. Ciyicounty:_ ALDPAY Sampiing Date
Applicant/Owner. Heuw ‘g M]é:_samﬁ:-:mm 10

ivestigatorts) O A PR, LI SLAFT—  Saction, Township, Range:

me{huhlnpemmj Loca relief (concave, convex, none). _ COW OIS Siope (%) _26)
suvegon sy _CLR D 2R g =BS5S oum
Soll Map Unitiame: L0 p0vin  \OB4A ’r— Y S\oes NWI classification:
Ase climatic / hydrologic conditions on the site typical for this time of year? ?miﬂn (it o, explain in Remarks.)
Are Viegetation Sol , of Hydrology significantly disturbed?A} O Are “Normal Circumstances” present? Yes < No
Are Vegatation . Soil ar Hydrology _______ naturally pmblamnuc?ﬁﬁ (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, elc.
Hydrophytic Vegetation Present? Yes Ha§ Is the Sampled Area
Hydric Soll Presant? Yos Mo
Wetland Hydrology Present? Yes B ey oo = No_2<
Remarks:

VEGETATION = Use scientific names of plants.

Absolute Dominant Indicals | Dominance Test workshaaet:
Tree Strafum  (Plot size: ) % Cover Species? SlalUs _ | wumber of Dominant Species

That Ate OBL, FACW, or FAC: (D (A

Total Number of Dominant

Species Across All Strata: l L ey

Percent of Dominani Species
= Total Cover That Are OBL, FACW, or FAG: f: (AE)

B b3 N

“Provalence Index worksheet:

1
o — Total% Coverof  _ Mulliolvby.
3. 7 OBL species Xi=
4 FACW species x2=
5 FAC species x3=

= Tolal Cover FACU species Kd=
ﬂm “’"’*m 063'? UPL spacies xh=

— L _& U Column Totals: (&) (2)

4@ _ﬂ@ Pravalence Index = B/A =
Hydrophytic Vegetation Indicators:

___ Dominance Test is >50%

__ Pravalence Index Is <3.0'

___ Morphological Adaptations’ (Provide supporting
data in Remarks or on a separate shesl)

i z
gﬂ: = Tolsl Gover __ Problematic Hydrophytic Viegetation' (Explain)

R

WWoody Vine Stratym (Plotsize: )
"Indicators of hydric soil and wetland hydrology must
be present, unless disturbed or problematic

-

= Tolal Cover Hydrophytic

on
% Bare Ground in Harb Stratum % Cover of Biolic Crusi Prasant? Yos No X
Remarks:

US Army Corps of Enginears Ard West — Version 2.0



SOIL samping Pon: WA OO4-0)

Deplh

lnches)
Oz

4¢3

—Color(moish % _ _Tvpe

[Profile Description: [Describe to the depth needed to document the Indicator or confirm the absence of Indicators.)

—lexiyre Remarks

_[_Oﬂ.w-.....

"ype: C=Cancentration, D=Deplation, RM=Reduced Matrlx, CS=Covered or Coaled Sand Grains.

*Location: PL=Pore Lining, M=Matrix_

__ Sandy Gleyed Malfix (S4)

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

Indicators for Problamatic Hydric Solis™:

___ Hislosal (A1) ___ Sandy Redox (S5) 1 om Muck (A9) (LRR C)

___ Hislic Epipedon (AZ) ___ Stripped Matrix (56) — 2cm Muck (A10) (LRR B)

___ Bilack Histic (A3) ___ Loamy Mucky Mineral (F1) __ Reduced Veric (F18)

___ Hydrogen Sulfide (A4} ___ Loamy Gleyed Matrix (F2) __ Red Parent Malerial (TF2)

___ Stratified Layers [AS) (LRR C) __ Deplaled Matrix (F3) ___ DOther (Explain in Remarks)

— 1 cm Muck (A%) (LRR'D) —_ Redox Dark Surface (F6)

__ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7)

__ Thick Dark Surface (A12) __ Redox Depressions (FB) Yindicators of hydrophytic vegetation and
— Sandy Mucky Minerai (31) — Vemal Poaols (F8) welland hydrology must be present,

unless disturbed or problamatic.

Restrictive Layer (if prosent):
Type:

Depth (inches):

Hydric Soll Present? Yes

No X

Remarks:

HYDROLOGY

Suﬂ‘lr.ﬂ 'MIIH (A1)

—_ Waler Marks (B1) (Nanrivering)
__ Sedimenl Deposits (B2) (Nonrivering)
___ Dritt Daposits (B3) (Nonrivering)
___ Surface Soll Cracks (BB)
___ Inundation Visible on Aerial Imagery (BT)
— Waler-Stained Leaves (BS)

__ Salt c:nmfam

___ Hydrogen Sulfide Odor (C1)
___ Dwidized Rhizospheres along Living Roats (C3)
___ Presence of Reduced Iron (C4)

___ Recent iron Reduction in Tilled Saoils (C8)

___ Thin Muck Surfaca (CT)
__ Other (Explain in Remarks)

'Iﬂ.fate:r Marks [51] [nfmin-}
__ High Water Table (A2) ___ Biotic Crust (B12) ___ Sedimeni Deposits (B2) (Riverine)
___ Saturafion (A3) ___ Aquatic Inveriebrales (B13) ___ [Dwift Deposits (B3) (Riverine)

__ Drainage Pattems (B10)

___ Dry-Season Water Tabla (C2)

_— Crayfish Burrows (C8)

__ Saturation Visible on Aerial Imagery (C%)
___ Shallow Aguitard (D3)

__ FAC-Neutral Test (D5)

FIIlII Observations:
Surface Water Presenl? Yog Mo
\Water Table Present? Yes No

Saturation Present? Yes Mo
(includes capliiary fringe)

Depth (inches):
Deplh (incheas):
Depth (inches):

No X

Wetkand Hydrology Present? Yes

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

Remarks:

US Army Gorps of Engineers

Arid \Wesl - Version 2.0




WETLAND DETERMINATION DATA FORM - Arid West Region

Project/Site: \"XUMOS a

Ol0Sec21

Sampling Date: Blas/oq

Applicant/Owner: Skc\\ b\) ~d & Ja¥ 0 NN

City/County: A\\OM\A\ (°~

State: (JY Sampling Point: LuB/ALZZ |

Investigator(s): ? (Al ﬁo\n ~

A ~med 2ialsa Section, Township, Range:

Landform (hillslope, terrace, etc.): b v \\é \Q\p—t

Subregion (LRR):

Local relief (concave, convex, none):

Slope (%): __/

Concand.

Soil Map Unit Name:

LRK'\) Lat: L‘{ \-0bL%T) Long: = 1055158 Datum:
R I NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year? Yes _ﬁ No___ (If no, explain in Remarks.)
Are “Normal Circumstances” present? Yes _ /'~ No_

Are Vegetation _/\VY |, Soil /\./ , or Hydrology _/\/ _ significantly disturbed?

Are Vegetation _\/ , Soil ./, or Hydrology /\ Z naturally problematic?

(if needed, explain any answers in Remarks.)

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

Yes ><

Hydrophytic Vegetation Present?

No

Hydric Soil Present?
Wetland Hydrology Present?

Yes é
Yes

No
No

Is the Sampled Area
within a Wetland?

Yes Y

No

Remarks: (szspd'-kb A

Crremnm forren, SBACHET | ) SRACEER

VEGETATION - Use scientific names of plants.

Tree Stratum (PIth size: )

Absolute Dominant Indicator
% Cover _Species? _Status

1. N

2.
3.
4.

Sapling/Shrub Stratum (Plot size: )

@ = Total Cover

Dominance Test worksheet:
Number of Dominant Species

G

O A wN

That Are OBL, FACW, or FAC: A)
‘Total Number of Dominant 3
Species Across All Strata: I R (=)
Percent of Dominant Species Loj W
That Are OBL, FACW, or FAC: * (A/B)
Prevalence Index worksheet:
Total % Cover of: Multiply by:
OBL species x1=
FACW species X2=
FAC species x3=
FACU species X4 =
UPL species X5=
Column Totals: A) B)

Prevalence Index = B/A=

1._Selix \melolotens o X FAcwy
= Total Cover

Herb Stratum (Plot size: )

1. Phlevm presense 35 Y  GAcv
Z.A yroSg sdolonere S i (;A +
3 No~ers SP. S CA <

4. Cyrerss esolentus S vACL
5. Awrara~thos cudts s A <

© N o

Woody Vine Stratum (Plot size: )
1. N

E ’25 = Total Cover

2.

Hydrophytic Vegetation Indicators:
__ Dominance Test is >50%
Prevalence Index is <3.0'

Morphological Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)

___ Problematic Hydrophytic Vegetation' (Explain)

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

% Bare Ground in Herb Stratum

4

@ = Total Cover

% Cover of Biotic Crust

Hydrophytic
Vegetation
Present?

Yes >< No

Remarks:

US Army Corps of Engineers

Arid West — Version 2.0




Sampling Point: v 34 LEL l

SOIL
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks
Lo .5 4225/ silt Voam

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. ?Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:

___ Histosol (A1) __1.cm Muck (A9) (LRR C)
___ Histic Epipedon (A2)

___ Black Histic (A3)

___ Hydrogen Sulfide (A4)

__ Stratified Layers (A5) (LRR C)

1 cm Muck (A9) (LRR D)

Depleted Below Dark Surface (A11)

___ Sandy Redox (S5)

__ Stripped Matrix (S6)

___ Loamy Mucky Mineral (F1)
___ Loamy Gleyed Matrix (F2)
~{ Depleted Matrix (F3)

__. Redox Dark Surface (F6)
___ Depleted Dark Surface (F7)

2 cm Muck (A10) (LRR B)
___ Reduced Vertic (F18)

__ Red Parent Material (TF2)
Other (Explain in Remarks)

___ Redox Depressions (F8)
__ Vernal Pools (F9)

_ Thick Dark Surface (A12)
__ Sandy Mucky Minerai (S1)
__ Sandy Gleyed Matrix (S4)

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

Restrictive Layer (if present):

Type:
Depth (inches):

Hydric Soil Present? Yes Y No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:

Secondary Indicators (2 or more required)

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

\(Surface Water (A1) __ SaltCrust (B11)
___ High Water Table (A2) ___ Biotic Crust (B12)
XSaturation (A3) ___ Aquatic Invertebrates (B13)

___ Water Marks (B1) (Nonriverine) Hydrogen Sulfide Odor (C1)
___ Sediment Deposits (B2) (Nonriverine)
__ Drift Deposits (B3) (Nonriverine)
___ Surface Soil Cracks (B6)

Inundation Visible on Aerial Imagery (B7)

___ Water-Stained Leaves (B9)

Presence of Reduced Iron (C4)

__ Thin Muck Surface (C7)
Other (Exptain in Remarks)

___ Oxidized Rhizospheres along Living Roots (C3) ___

Recent iron Reduction in Tilled Soils (C6)

Water Marks (B1) (Riverine)

Sediment Deposits (B2) (Riverine)

Drift Deposits (B3) (Riverine)

Drainage Patterns (B10)

Dry-Season Water Table (C2)

Crayfish Burrows (C8)

Saturation Visible on Aerial Imagery (C9)
Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Field Observations:
Yes_>/_ No__ Depth (inches): (Q e

Yes _ 72~ No____ Depth (inches):

YesL No__ Depth (inches):

Surface Water Present?
Water Table Present?

Saturation Present?
(includes capillary fringe)

Wetland Hydrology Present? Yes :; No

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

Remarks:

US Army Corps of Engineers

Arid West — Version 2.0




WETLAND DETERMINATION DATA FORM — Arid West Region

Project/Site: gumo Sa 0050 City/County: 'A\\ac:\m Co. Sampling Date: © /QS/O 4
Applicant/Owner: Shell  LOmdEa LI XN State: (MY Sampling Point: _“VBA L P&/ U
Investigator(s): 9 o 5 oA s ,Amm&« ?¢A'{ Q. Section, Township, Range:
Landform (hillslope, terrace, etc.): YA S ) <2 Local relief (concave, convex, none): o & Slope (%}): l
Subregion (LRR): __ L R~ T Latt_ Yl oe®N Long: = 10S - 5458 Datum:
Soil Map Unit Name: _ C anva lemmn 1YY, NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year? Yes i No_____  (If no, explain in Remarks.)
Are Vegetation _}M Soil _ﬁ or Hydrology _/v _ significantly disturbed? Are “Normal Circumstances” present? Yes L No__
Are Vegetation ___ /N, Soil _& or Hydrology /\/ naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
e e e B e e sompiaan X
Wetland Hydrology Present? Yes_  No _f_ within a Wetland? Yes No
Remarks:

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicafor Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species \ )
1._N A That Are OBL, FACW, or FAC: A)
2 Total Number of Dominant 9
3. Species Across All Strata: (B)
4
Percent of Dominant Species 5 D)
. , = Total Cover That Are OBL, FACW, or FAC: (A/B)
Sapling/Shrub Stratum (Plot size: )
1. N A Prevalence Index worksheet:
2 Total % Cover of: Multiply by:
3. OBL species x1=
4. FACW species ) x2= 20
5. "FAC species x3=
= Total Cover FACU species 4 xa= \ (9 O

Herb Stratum (Plotsize: ) UPL speci =

pecies x5=

. J
1. Phieom Pratense MO Y vﬁ{' Column Totals: __ & O ®» 240 ®
2 DistichVis Spicade Yo Y FAcLy
3. Prevalence Index = B/A= _L
4. Hydrophytic Vegetation Indicators:
5. Dominance Test is >50%
6. Prevalence Index is <3.0'
7. ___ Morphological Adaptations1 (Provide supporting
8 data in Remarks or on a separate sheet)
' ___ Problematic Hydrophytic Vegetation’ (Explain)

20O = Total Cover
Woody Vine Stratum (Plot size: )
1 ; O A "Indicators of hydric soil and wetland hydrology must

be present, unless disturbed or problematic.

2.
= Total Cover Hydrophytic
Q Vegetation Y
% Bare Ground in Herb Stratum % Cover of Biotic Crust j@ Present? Yes No
Remarks:

US Army Corps of Engineers Arid West — Version 2.0



Sampling Point: LJ &AL g/t

SOIL
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Texture Remarks
16) Sye 3/3 loem

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. % ocation: PL=Pore Lining, M=Matrix.

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

__ Histosol (A1) ___ Sandy Redox (S5)
___ Histic Epipedon (A2) ___ Stripped Matrix (S6)
__ Black Histic (A3) __ Loamy Mucky Mineral (F1)

__ Loamy Gleyed Matrix (F2)
___ Depleted Matrix (F3)

___ Redox Dark Surface (F6)
__ Depleted Dark Surface (F7)
__ Redox Depressions (F8)
__~Vernal Pools (F9)

___ Hydrogen Sulfide (A4)

__ Stratified Layers (A5) (LRR C)

___ 1cmMuck (A9) (LRR D)

__ Depleted Below Dark Surface (A11)
___ Thick Dark Surface (A12)
_-—S8andy Mucky Mineral (§%)

_~ Sandy Gleyed Matrix (54)

Indicators for Problematic Hydric Soils®:

___ 1cm Muck (A9) (LRR C)

2 cm Muck (A10) (LRR B)
___ Reduced Vertic (F18)

__ Red Parent Material (TF2)
___ Other (Explain in Remarks)

*Indicators of hydrophytic vegetation and
wetland-hydrology must be present,
unless disturbed or prablematic:

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present? Yes No X

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

___ Surface Water (A1) ___ SaltCrust (B11)
__ High Water Table (A2) ___ Biotic Crust (B12)

__ Water Marks (B1) (Nonriverine)
Sediment Deposits (B2} (Nonriverine)

___ Drift Deposits (B3) (Nonriverine)

__ Surface Soil Cracks (B6)

___ Inundation Visible on Aerial Imagery (B7)

__ Water-Stained Leaves (B9)

Thin Muck Surface (C7)

Saturation (A3) ___ Aquatic Invertebrates (B13)

___ Hydrogen Sulfide Odor (C1)
Oxidized Rhizospheres along Living Roots (C3) __ Dry-Season Water Table (C2)
Presence of Reduced Iron (C4)

___ Recent Iron Reduction in Tilled Soils (C6)

___ Other (Explain in Remarks)

___ Water Marks (B1) (Riverine)
___ Sediment Deposits (B2) (Riverine)
__ Drift Deposits (B3) (Riverine)
__ Drainage Patterns (B10)
___ Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
___ Shallow Aquitard (D3)
___ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No Depth (inches):
Water Table Present? Yes No Depth (inches):
Saturation Present? Yes No Depth (inches):

(includes capillary fringe)

Wetland Hydrology Present? Yes No X

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

Remarks:

US Army Corps of Engineers

Arid West — Version 2.0




WETLAND DETERMINATION DATA FORM — Arid West Region

Project/Site: LA ernosfa Olasor? City/County: _'A\bﬁwm‘ (o Sampling Date: M
Applicant/Owner: S\'\QU Lnd S aersy “ State: _JY  sampling Point: LWRA LBI
Investigator(s): i/\/‘ So"\nx o, A.Mcnb« Ruasc Section, Township, Range:

Landform (hillslope, terrace, etc.): W\ S\‘k:vu Local relief (concave, convex, none): _ Concev€ Slope (%) _< |
Subregion (LRR): LR 1D Lat: _Yi. 0%2Y long: —195 . S96¢ Datum:

Soit Map Unit Name: _ Cenndorre lea e A =Y 7 NWI classification:

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

Are Vegetation _’& Soil , or Hydrology /‘J significantly disturbed? Are "Normal Circumstances” present? Yes No__

, or Hydrology _ /A naturally problematic? (if needed, explain any answers in Remarks.)

Are Vegetation A/

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

i i ?
Hydropgyhc Vegeta:on Present? Yes X No Is the Sampled Area
- . -
Hydric Soil Present? [ Yes No within a Wetland? Yes No
Wetland Hydrology Present? Yes ,>< No
Remarks:

\\*ﬂ.\‘.\ \OA - Q\)(.JB:L\\M\\

Vernd\ (.,\—-\:k\ -\‘,p\)mp\av\

VEGETATION — Use scientific names of plants.

Absolute Dominant Indicator | Dominance Test worksheet:

Tree Stratum (Plot size: ) . % Cover _Species? _Status Number of Dominant Species \
RN A That Are OBL, FACW, or FAC: A)
2 ‘Total Number of Dominant \
3 Species Across All Strata: B)
4
Percent of Dominant Species Ie) O
, ) _@ = Total Cover That Are OBL, FACW, or FAC: I (A/B)
Sapling/Shrub Stratum (Plot size: )
1. NEA Prevalence Index worksheet:
2. Total % Cover of: Multiply by:
3. OBL species x1=
4, FACW species X2=
5. ) FAC species X3=
4¢‘ = Total Cover FACU species X4 =
Herb Stratum (Plot size: ) UPL speci =
nerb stralum r pecies x5
_ecdevm Y Vo oty i 20 Y n Column Totals: A B

Prevalence Index = B/A=
Hydrophytic Vegetation Indicators:
__ Dominance Test is >50%

___ Prevalence Index is <3.0°

___ Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

__ Problematic Hydrophytic Vegetation' (Explain)

© N oA N o

= Total Cover
Woody Vine Stratum (Plot size: )
1. N A 'Indicators of hydric soil and wetland hydrology must
' be present, unless disturbed or problematic.

2.
Q = Total Cover Hydrophytic
O Vegetation
% Bare Ground in Herb Stratum b % Cover of Biotic Crust Present? Yes No
Remarks:

US Army Corps of Engineers Arid West — Version 2.0



SOIL Sampling Point: 9% BA’% 2

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

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc® Texture Remarks
Sy QS/(Q (oerse Sduy e
19

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. ?Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®:
__ Histosol (A1) ___ Sandy Redox (S5) ___ 1 cmMuck (A9) (LRR C)
__ Histic Epipedon (A2) ___ Stripped Matrix (S6) ___ 2cmMuck (A10) (LRR B)
___ Black Histic (A3) ___ Loamy Mucky Mineral (F1) educed Vertic (F18)
___ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) Sglied Parent Material (TF2)
___ Stratified Layers (A5) (LRR C) __ Depleted Matrix (F3) ___ Ofther (Explain in Remarks)
__ 1cmMuck (A9) (LRR D) __ Redox Dark Surface (F6)
__ Depleted Below Dark Surface (A11) ___ Depleted Dark Surface (F7)
Thick Dark Surface (A12) ___ Redox Depressions (F8) *Indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (S1) ___Vernal Pools (F9) wetland hydrology must be present,
Sandy Gleyed Matrix (S4) ' unless disturbed or problematic.

Restrictive Layer (if present):
Type: __ hard Svrfhce
Depth (inches): b Hydric Soil Present? Yes No

Remarks:
R pemes 5o\ s arvadd ad Svinmma s Sya el Saa T agpe st

O‘C veyeim TS D+~ &y aelur b . Felds waten Veracl Poel -1l ILv.pL

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
__ Surface Water (A1) __ Salt Crust (B11) __ Water Marks (B1) (Riverine)
____High Water Table (A2) ___ Biotic Crust (B12) ___ Sediment Deposits (B2) (Riverine)
X Saturation (A3) ___ Aquatic Invertebrates (B13) ___ Drift Deposits (B3) (Riverine)
___ Water Marks (B1) (Nonriverine) __ Hydrogen Sulfide Odor (C1) ___ Drainage Patterns (B10)
___ Sediment Deposits (B2) (Nonriverine) ___ Oxidized Rhizospheres along Living Roots (C3) ___ Dry-Season Water Table (C2)
___ Drift Deposits (B3) (Nonriverine) __ Presence of Reduced Iron (C4) __ Crayfish Burrows (C8)
XSuﬁace Soil Cracks (B6) ___ Recent Iron Reduction in Tilled Soils (C6) ___ Saturation Visible on Aerial Imagery (C9)
___ Inundation Visible on Aerial Imagery (B7)  ___ Thin Muck Surface (C7) _}_(Shallow Aquitard (D3)
___ Water-Stained Leaves (B9) ___ Ofther (Explain in Remarks) ___ FAC-Neutral Test (D5)
Field Observations: \/
Surface Water Present? Yes ____ No___ " Depth (inches):
Water Table Present? Yes _X_ No___ Depth (inches):
Saturation Present? Yes _’L No____ Depth (inches): throvyne vt Wetland Hydrology Present? Yes \/ No
(includes capillary fringe)

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

Remarks:

US Army Corps of Engineers Arid West — Version 2.0



WETLAND DETERMINATION DATA FORM — Arid West Region

Project/Site: LXUMOJ = Oloso2R City/County: A\ba—w\ Co Sampling Date: %/?- s /0 A
Applicant/Owner: Shell Lad fners state: LY Sampling Point: Lo BA Legg 2. U
Investigator(s): if\* 50\"’\!«\ A’V\a& ?um\g\f.\ Section, Township, Range:
Landform (hillslope, terrace, etc)): b\ g lape. Local relief (concave, convex, none): Slope (%): X
Subregion (LRR): _ (L. RR. VD Lat: M 1- 982y Long: = 10S. £76 [ Datum:
Soil Map Unit Name: Can bon laeen \ —4 7Y, NWI classification:
Avre climatic / hydrologic conditions on the site typical for this time of year? Yes _& No__ (Ifno, explainin Remarks.)
Are Vegetation ‘M Soil _M_ or Hydrology /\/_'signiﬂcantly disturbed? Are “Normal Circumstances” present? Yes L No_
Are Vegetation _& Soil Y_ or Hydrology /\/ naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
et o %
Wetland Hydrology .Present? Yes No X within a Wetland? Yes No
Remarks:

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator | Dominance Test worksheet:

Tree Stratum  (Plotsize: ) i % Cover Species? Status Number of Dominant Species :
1. That Are OBL, FACW, or FAC: A)
2 Total Number of Dominant
3. Species Across All Strata: (B)
4

Percent of Dominant Species

) i = Total Cover That Are OBL, FACW, or FAC: (A/B)
Sapling/Shrub Stratum (Plot size: )
1.

Prevalence Index worksheet:

2 Total % Cover of: Multiply by:
3. OBL species x1=
4. FACW species xX2=
5 FAC species X 3=

= Total Cover FACU species X4 =
Herb Stratum (Plot size: ) UPL species x5 =
1. ) rgwn  Sress - %O \{ Column Totals: (A) (B
2.
3. Prevalence Index =B/A =
4. Hydrophytic Vegetation Indicators:
5. ___ Dominance Test is >50%
8. ___ Prevalence Index is 3.0'
7. __ Morphological Adaptations' (Provide supporting
8. data in Remarks or on a separate sheet)

__ Problematic Hydrophytic Vegetation’ (Explain)

% O - Total Cover

Woody Vine Stratum (Plot size: )
'Indicators of hydric soil and wetland hydrology must

1.
2 be present, unless disturbed or problematic.
= Total Cover Hydrophytic
9\ O Vegetation
% Bare Ground in Herb Stratum % Cover of Biotic Crust Present? Yes No
Remarks:

US Army Corps of Engineers Arid West — Version 2.0



SOIL

Sampling Point: \AJ |

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

Depth Matrix Redox Features
(inches) Color (moist) % Color {moist) % Type' Loc? Texture Remarks
s
W) s \‘f(a /(_Q gv-\Qﬁ Y H’\4‘ Jw\b

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

% ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
Histosol (A1) __ Sandy Redox (S5)

___ Histic Epipedon (A2) ___ Stripped Matrix (S6)
___ Black Histic (A3) - ___ Loamy Mucky Mineral (F1)
__ Hydrogen Sulfide (A4) ___ Loamy Gleyed Matrix (F2)

Stratified Layers (A5) (LRR C) ___ Depleted Matrix (F3)

1 cm Muck (AQ) (LRRD) ___ Redox Dark Surface (F6) .
Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7)
Thick Dark Surface (A12) ___ Redox Depressions (F8)
Sandy Mucky Mineral (S1) ___ Vernal Pools (F9)

Sandy Gleyed Matrix (S4)

Indicators for Problematic Hydric Soils:
_ 1 cm Muck (AS) (LRR C)
___ 2cm Muck (A10) (LRR B)
Reduced Vertic (F18)
Red Parent Material (TF2)
__ Other (Explain in Remarks)

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

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present? Yes No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

___ Inundation Visible on Aerial Imagery (B7) ___ Thin Muck Surface (C7)

___ Surface Water (A1) ___ Sait Crust (B11) ___ Water Marks (B1) (Riverine)
____ High Water Table (A2) ___ Biotic Crust (B12) ____ Sediment Deposits (B2) (Riverine)
___ Saturation (A3) __ Aquatic Invertebrates (B13) ___ Drift Deposits (B3) (Riverine)
Water Marks (B1) (Nonriverine) __ Hydrogen Sulfide Odor (C1) ___ Drainage Patterns (B10)
Sediment Deposits (B2) (Nonriverine) ___ Oxidized Rhizospheres along Living Roots (C3) __ Dry-Season Water Table (C2)
__ Drift Deposits (B3) (Nonriverine) __ Presence of Reduced Iron (C4) ___ Crayfish Burrows (C8)
__ Surface Soil Cracks (B6) __ Recent Iron Reduction in Tilled Soils (C6) ___ Saturation Visible on Aerial Imagery (C9)

___ Shallow Aquitard (D3)

Saturation Present? Yes No Depth (inches):
(includes capillary fringe)

__ Water-Stained Leaves (B9) __ Other (Explain in Remarks) ___ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes____ No___ Depth (inches):

Water Table Present? Yes__~ No___ Depth (inches): ><
No

Wetland Hydrology Present? Yes

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

Remarks:

US Army Corps of Engineers

Arid West — Version 2.0




WETLAND DETERMINATION DATA FORM - Arid West Region

Project/Site: HUMMC\ OloSe2 2 City/County: Aleny  Co. Sampling Date: Blzs/o 9
Applicant/Owner: Shell (Wmd Enersy State: YY1 Sampling Point: WhALEL?R
Investigator(s): ff- ~ doharen, A /=ade ? Al Section, Township, Range:
Landform (hillslope, terrace, etc.): _\ t\\bknﬁ —£_ Local relief (concave, convex, none): _( a~¢ e V€. Slope (%): [
Subregion (LRR): __L.R&~ 7 Lat M 1. 0583 Long:- (OS5 . S SYO Datum:
Soil Map Unit Name: _ Cerom  Loean N -9 7. NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year? Yes _& No__ (If no, explain in Remarks.)
Are Vegetation _ /N, Soit _\) , or Hydrology _& significantly disturbed? Are "Normal Circumstances” present? Yes % No
Are Vegetation —AJ— Soil _& or Hydrology _L naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
:erf)PgYF:CPVeget?;ion Present? | zes X :o Is the Sampled Area X
e T L - S

Remarks: Pssoes oied onln e oo SBALGPY o SRALEZS

VEGETATION - Use scientific names of plants.

. . Absolute Dominant Indicator | Dominance Test worksheet:
Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species f-))
1.__ NP That Are OBL, FACW, or FAC: A
2 - Total Number of Dominant iz
3. Species Across All Strata: B)
4.
Percent of Dominant Species
i ) = Total Cover That Are OBL, FACW, or FAC: 10O (AB)
Sapling/Shrub Stratum (Plot size: )
1. N /'\ Prevalence Index worksheet:
2. Total % Cover of: Multiply by:
3. OBL species xX1=
4. FACW species X2=
5. FAC species x3=
= Total Cover FACU species x4 =
Herb Stratum (Plot size: ) UPL speci -
pecies x5=
[ = N N grolonLora - 30 Y YACH Column Totals: A B)
2. Phlevm pradense 25 M fpw
3. Duncus  Sp. 'S Y FAC Prevalence Index = B/A =
4, Micce\leneoss  spece § LD eox Hydrophytic Vegetation Indicators:
5. ___ Dominance Test is >50%
6. ___ Prevalence Index is £3.0'
7. ___ Morphological Adaptations' (Provide supporting
8 data in Remarks or on a separate sheet)
4 Problematic Hydrophytic Vegetation' (Explain
OO =Total Cover ydrophy 9 Explain)
Woody Vine Stratum (Plot size: )
1. NA 'Indicators of hydric soil and wetland hydrology must
2 be present, unless disturbed or problematic.
___ _=Total Cover Hydrophytic
Vegetation >(
% Bare Ground in Herb Stratum % Cover of Biotic Crust Present? Yes No
Remarks:

US Army Corps of Engineers Arid West — Version 2.0




Sampling Point: Ly RASBEBS

SOIL
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc’ Texture Remarks
| O TSR/ 2.5R%Yy  BHo BRM M onm, fovd s by

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. %L ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils™:
___ Histosol (A1) __ Sandy Redox (S5) ___ 1cm Muck (A9) (LRR C)

Histic Epipedon (A2) __ Stripped Matrix (S6) ___ 2cm Muck (A10) (LRR B)
___ Black Histic (A3) . ___ Loamy Mucky Mineral (F1) __. Reduced Vertic (F18)
__ Hydrogen Sulfide (A4) ___ Loamy Gleyed Matrix (F2) ___ Red Parent Material (TF2)
__ Stratified Layers (A5) (LRR C) /< Depleted Matrix (F3) ___ Other (Explain in Remarks)
__ 1 .cm Muck (A9) (LRR D) _X__ Redox Dark Surface (F6)
__ Depleted Below Dark Surface (A11) ___ Depleted Dark Surface (F7)

Thick Dark Surface (A12) __ Redox Depressions (F8) *Indicators of hydrophytic vegetation and
___ Sandy Mucky Mineral (S1) __ Vernal Pools (F9) wetland hydrology must be present,
___ Sandy Gleyed Matrix (S4) ’ ’ unless disturbed or problematic.
Restrictive Layer (if present):

Type: ><
Depth (inches): Hydric Soil Present? Yes No
Remarks:
HYDROLOGY

Wetiand Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
/>~ Surface Water (A1) ___ SaltCrust (B11) ___ Water Marks (B1) (Riverine)

High Water Table (A2) ___ Biotic Crust (B12) ___ Sediment Deposits (B2) (Riverine)
XSaturation (A3) __ Aquatic Invertebrates (B13) ___ Drift Deposits (B3) (Riverine)
__ Water Marks (B1) (Nonriverine) __ Hydrogen Sulfide Odor (C1) ___ Drainage Patterns (B10)
___ Sediment Deposits (B2) (Nonriverine) __ Oxidized Rhizospheres along Living Roots (C3) __ Dry-Season Water Table (C2)
__ Drift Deposits (B3) (Nonriverine) ____ Presence of Reduced lron (C4) __ Crayfish Burrows (C8)

Surface Soil Cracks (B6) __ Recent Iron Reduction in Tilled Soils (C6) ___ Saturation Visible on Aerial Imagery (C9)
___ Inundation Visible on Aerial Imagery (B7)  ___ Thin Muck Surface (C7) __ Shallow Aquitard (D3)
__ Water-Stained Leaves (B9) __ Other (Explain in Remarks) ___ FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes i No__ Depth (inches): Sorbe
Water Table Present? Yes__ No___ Depth (inches):
Saturation Present? Yes _A_ No __ Depth (inches): d\nrps;bm ™ Wetland Hydrology Present? Yes X No
(includes capillary fringe)

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

Remarks:

US Army Corps of Engineers Arid West — Version 2.0




WETLAND DETERMINATION DATA FORM — Arid West Region

Project/Site: \'l(lefMQS a Bloso2 3 City/County: A\b&uw Ce. Sampling Date: B/2¢ /eo'
Applicant/Owner: Shell (LI gr\:r\\,\‘ State: (Y Sampling Point: WRA LEE L{
Investigator(s): Er/‘ 30\'\"1)’\, AM«-&)« Zvﬂ-‘EQ Section, Township, Range:
Landform (hillslope, terrace, etc.): v r)\ lepe Local relief (concave, convex, none): ( oN e W& Slope (%): __7
Subregion (LRR): _ L.¥%& D Lat: 1. 6585 Long: ~1©S . 523 % Datum:
Soil Map Unit Name: _ Cen'oons T e I NWI classification:
Avre climatic / hydrologic conditions on the site typical for this time of year? Yes QQ_ No___ (If no, explain in Remarks.)
Are Vegetation __& Soil _M or Hydrology A "signiﬂcantly disturbed? Are “Normal Circumstances” present? Yes No____
Are Vegetation _A)_ Soil _‘& or Hydrology (\) naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
:Yg:ipgglicp\r/;g::;ion Present? zes )7(( :o Is the Sampled Area
V\Zatland Hydrology 'Present? Y:: Y NZ within a Wetland? Yes »( No
Remarks:

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator | Dominance Test worksheet:

Iree Stratum (Plotsize: ) % Cover Species? _Status Number of Dominant Species ;2
1. _NCx That Are OBL, FACW, or FAC: ®*)
2 Total Number of Dominant Q
3. Species Across All Strata: ®
4
Percent of Dominant Species l O

) _é_ = Total Cover That Are OBL, FACW, or FAC: _L O (A/B)
Sapling/Shrub Stratum (Plot size: )
1. S-\ \ix \oz“’b\‘ oA ) @] \{ EALW Prevalence Index worksheet:
2. Total % Cover of: Multiply by:
3. OBL species x1=
4. FACW species xX2=
5. FAC species X3=

_10_ = Total Cover FACU species X4 =

HerbS%tum (Plotsize: ) 80 v UPL species x5=
1._Phalerrs ervndmsces l &Cb\) Column Totals: (A) B)
2. _Phleusm Preense <5 N eV
3._Juncus  sp. < S ) BAC Prevalence Index = B/A =

Hydrophytic Vegetation Indicators:
»__ Dominance Test is >50%
___ Prevalence index is <3.0'

__ Morphological Adaptations’ (Provide supporting
data in Remarks or on a separate sheet)

___ Problematic Hydrophytic Vegetation‘ (Explain)

@ N o o

90 = Total Cover

Woody Vine Stratum (Plot size: )
"Indicators of hydric soil and wetland hydrology must

1.
2 be present, unless disturbed or problematic.

7
@ = Total Cover Hydrophytic

Vegetation
% Bare Ground in Herb Stratum _,@ % Cover of Biotic Crust Present? Yes X No

Remarks:

US Army Corps of Engineers Arid West — Version 2.0



Sampling Point: M‘#

SOIL
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc Texture Remarks
\ loYe /2 oies/ s Lire se3 Low g
(g-1d  .Sae ¥+ Nste e o D™ Lme 3y los

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. %Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils®
__ Histosol (A1) ___ Sandy Redox (S5) _ 1 .cm Muck (A9) (LRR C)
Histic Epipedon (A2) ___ Stripped Matrix (S6) __ 2cm Muck (A10) (LRR B)
___ Black Histic (A3) ___ Loamy Mucky Mineral (F1) ___ Reduced Vertic (F18)
___ Hydrogen Sulfide (A4) Loamy Gleyed Matrix (F2) __ Red Parent Material (TF2)
__ Stratified Layers (A5) (LRR C) Z Depleted Matrix (F3) __ Other (Explain in Remarks)
___ 1cmMuck (A9) (LRR D) ___ Redox Dark Surface (F6) .
Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7)
Thick Dark Surface (A12) ___ Redox Depressions (F8) *Indicators of hydrophytic vegetation and
__ Sandy Mucky Mineral (S1) - - ___ Vernal Pools (F9) wetland hydrology must be present,
Sandy Gleyed Matrix (S4) ' ' unless disturbed or préblematic.

Restrictive Layer (if present):

Type: %

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

Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply) Secondary Indicators (2 or more required)
X Surface Water (A1) ___ Sait Crust (B11) ___ Water Marks (B1) (Riverine)

High Water Table (A2) ___ Biotic Crust (B12) ___ Sediment Deposits (B2) (Riverine)
X Saturation (A3) __ Aquatic Invertebrates (B13) __ Drift Deposits (B3) (Riverine)
__ Water Marks (B1) (Nonriverine) __ Hydrogen Sulfide Odor (C1) ___ Drainage Patterns (B10)

Sediment Deposits (B2) (Nonriverine) __ Oxidized Rhizospheres along Living Roots (C3) ___ Dry-Season Water Table (C2)

Drift Deposits (B3) (Nonriverine) ___ Presence of Reduced Iron (C4) ___ Crayfish Burrows (C8)

Surface Soil Cracks (B6) ___ Recent Iron Reduction in Tilled Soils (C6) ___ Saturation Visible on Aerial Imagery (C9)
___ Inundation Visible on Aerial Imagery (B7)  ___ Thin Muck Surface (C7) ___ Shaliow Aquitard (D3)
__ Water-Stained Leaves (B9) __ Ofther (Explain in Remarks) ___ FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes X No___ Depth (inches): \ Al
Water Table Present? Yes No___ Depth (inches):
Saturation Present? Yes :(E No__ Depth (inches): Wetland Hydrology Present? Yes % No
(includes capillary fringe) ’

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

Remarks:

US Army Corps of Engineers Arid West — Version 2.0



WETLAND DETERMINATION DATA FORM — Arid West Region

Project/Site: Hérw\og ay OlosSe23

Sampling Date: M

Shell

Applicant/Owner: (Wl Enersy “

City/County: A&}} ) (°~

state: __(JY sampling Point; Lubé L £EY U

Investigator(s): Cria 50\«‘\;5/\, Arende Roatns

Landform (hillslope, terrace, efc.): L\-\\S \q‘CLQ

Subregion (LRR): _ L RE O

Lat Y (- oses

Section, Township, Range:

Local relief (concave, convex, none):
Long: ~{oS . s

Slope (%):

Datum:

| cawm

Soil Map Unit Name: _ Ce — ‘o

L =M >

NWI classification:

Are climatic / hydrologic conditions on the site typical for this time of year? Yes _XJ No

Are Vegetation Q , Soil __(V , or Hydrology /U

Are Vegetation __ A/ , Soil (\_) , or Hydrology

significantly disturbed?

naturally problematic?

Are “Normal Circumstances” present? Yes X No

(If no, explain in Remarks.)

(If needed, explain any answers in Remarks.)

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

Yes 5<

Hydrophytic Vegetation Present?

Is the Sampled Area

i i ?
Hydric Soil Present? Yes X X within a Wetland? Yes No X
Wetland Hydrology Present? Yes
Remarks:

VEGETATION - Use scientific names of plants.

Tree Stratum (Plot size: )
1._OVPx

Absolute Dominant Indicator
% Cover _Species? _Status

2
3.
4

Saplina/Shrub Stratum (Plot size: )
1._N A

(Z = Total Cover

Dominance Test worksheet:

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

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

Percent of Dominant Species

That Are OBL, FACW, or FAC: 1\'3—0 (A/B)

2
3.
4.
5

(Z; = Total Cover

Prevalence Index worksheet:

Total % Cover of: Multiply by:
OBL species x1=
FACW species Xx2=
FAC species x3=
FACU species x4 =
UPL species x5=
Column Totals: (A) (B)

Prevalence Index = B/A =

Herb Stratum (Plot size: )

1. Phalar: £ arua®in ccea qS Y Pﬁ,'/\)
2. Phlevwm pradense S ~N R
3.

4.

5.

6.

7.

8.

Woody Vine Stratum (Plot size: )
1.__ NS

[0() = Total Cover

2.

Hydrophytic Vegetation Indicators:
Dominance Test is >50%
___ Prevalence Index is 3.0

___ Morphological Adaptations' (Provide supporting
data in Remarks or on a separate sheet)

___ Problematic Hydrophytic Vegetation’ (Explain)

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

% Bare Ground in Herb Stratum

- /I
¢J = Total Cover

% Cover of Biotic Crust

Hydrophytic
Vegetation
Present?

Yes \L No

Remarks:

US Army Corps of Engineers

Arid West — Version 2.0




SOIL

Sampling Point: () BAC &&F U

Depth Matrix Redox Features

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

(inches) Color (moist) % Color (moist) % Type

1

Loc® Texture Remarks

(, ".sie *’/ |5°

S0y, sV \egmn

'"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

% ocation: PL=Pore Lining, M=Matrix.

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

___ Histosol (A1) ___ Sandy Redox (S5)

___ Histic Epipedon (A2) ___ Stripped Matrix (S6)

___ Black Histic (A3) ___ Loamy Mucky Mineral (F1)
__ Hydrogen Sulfide (A4) ___ Loamy Gleyed Matrix (F2)
__ Stratified Layers (A5) (LRR C) X Depleted Matrix (F3)

__ 1cm Muck (A9) (LRR D) ___ Redox Dark Surface (F6)
Depleted Below Dark Surface (A11) ___ Depleted Dark Surface (F7)
Thick Dark Surface (A12) _ Redox Depressions (F8)
Sandy Mucky Mineral (S1) ___ Vernal Pools (F9)

Sandy Gleyed Matrix (S4) )

Indicators for Problematic Hydric Soils’:
1 cm Muck (A9) (LRR C)

__ 2cmMuck (A10) (LRR B)

___ Reduced Vertic (F18)

___ Red Parent Material (TF2)

___ Other (Explain in Remarks)

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

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present? Yes >( No i

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

___ Surface Soil Cracks (B6) .
__ Inundation Visible on Aerial Imagery (B7)  ___ Thin Muck Surface (C7)
___ Water-Stained Leaves (B9) ___ Other (Explain in Remarks)

Recent Iron Reduction in Tilled Soils (C6)

___ Water Marks (B1) (Riverine)

___ Surface Water (A1) ___ Salt Crust (B11)

___ High Water Table (A2) ___ Biotic Crust (B12) ___ Sediment Deposits (B2) (Riverine)
__ Saturation (A3) ___ Agquatic Invertebrates (B13) __ Drift Deposits (B3) (Riverine)

__ Water Marks (B1) (Nonriverine) ___ Hydrogen Sulfide Odor (C1) __ Drainage Patterns (B10)

__ Sediment Deposits (B2) (Nonriverine) __ Oxidized Rhizospheres along Living Roots (C3) __ Dry-Season Water Table (C2)

___ Drift Deposits (B3) (Nonriverine) ___ Presence of Reduced Iron (C4) ___ Crayfish Burrows (C8)

___ Saturation Visible on Aerial Imagery (C9)
___ Shallow Aquitard (D3)
___ FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No Depth (inches):
Water Table Present? Yes No _ Depth (inches):
Saturation Present? Yes No Depth (inches):

(includes capillary fringe)

v X

Wetland Hydrology Present? Yes

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

Remarks:

US Army Corps of Engineers

Arid West — Version 2.0




WETLAND DETERMINATION DATA FORM - Arid West Region

Project/Site: L\ ermels  OlOSo City/County: A\‘¥~ N6 Sampling Date: 8/1’//0 9
ApplicanyOwner: __Shell (:nd Eners state: L9Y  Sampling Point; (LWRRLBES
Investigator(s): ir.v\ 5:.\«'\;“ AV\—w\S&zw\'{\ < Section, Township, Range:
Landform (hillslope, terrace, etc.): l/\ ‘\\5\‘-‘0’— Local relief (concave, convex, none): Concav e Slope (%): (S
Subregion (LRR): _ L& D Lat._1 1. ozo long: ~!©S - S163 Datum:
Soil Map Unit Name: Centpum Lo | ~Y 7. NWI classification:
Are climatic / hydrologic conditions on the site typical for this time of year? Yes L No____ (if no, explain in Remarks.)
Are Vegetation _,M Soil L , or Hydrology _ A\ _ significantly disturbed? Are “Normal Circumstances” present? Yes l No
Are Vegetation __\J , Soil _L or Hydrologf& naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
Hydrophytic Vegetation Present? Yes _%f No__ Is the Sampled Area
o " .
xdﬂr:njcl)-lilyz:z;egr;t'Present? :ZZ y g :Z within a Wetland? Yes >( No
Remarks:

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator . Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species f-)) )
1. ﬁNPﬁ That Are OBL, FACW, or FAC: (A)
2. Total Number of Dominant L,}
3. Species Across All Strata: (B)
4
Percent of Dominant Species ~—I S
i ) _CL = Total Cover That Are OBL, FACW, or FAC: (A/B)

Sapling/Shrub Stratum (Plot size: )
1. S o bleions = Y A [Prevalence Index worksheet:
2. Total % Cover of: Multiply by:
3. OBL species x1=
4. FACW species X2=
5. "FAC species x3=

E = Total Cover FACU species x4=
Herb Stratum (Plotsize: ) UPL speci 5=

pecies X
1. PR \e o Predense - Yo ¥ Py .
Column Totals: A) B)
Z.AQ\FDJ‘\'\ < .S"\‘QlOf\-%"‘\ QO Y W.}
3.Careay¥ Nabreycens S ) Y oBL Prevalence [ndex = B/A =
4 Descnampsia CesprroSa 5 FAQL\) Hydrophytic Vegetation Indicators:
5. Laidetred (d plusmed ners < Dominance Test is >50%
6. vinrteellanngu ~ 7 ___ Prevalence Index is 3.0’
7. ___ Morphological Adaptations‘ (Provide supporting
8 data in Remarks or on a separate sheet)
' ___ Problematic Hydrophytic Vegetation' (Explain)
9 52 = Total Cover

Woody Vine Stratum (Plot size: )
"Indicators of hydric soil and wetland hydrology must

1._A) X
2 - be present, unless disturbed or problematic.

@ = Total Cover Hydrophytic
Yes X No

Vegetation
% Bare Ground in Herb Stratum % Cover of Biotic Crust Present?

Remarks:

US Army Corps of Engineers Arid West — Version 2.0



SOIL

Sampling Point: _(WJ RACZZS

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

Depth Matrix Redox Features
(inches) Color {moist) % Color (moist) % Type' _ Loc Texture Remarks
b 7.5Ye 3/, 1.5 YR 34 N M sly, clagy
t X

"Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.

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

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

___ Histosol (A1) ___ Sandy Redox (S5)

___ Histic Epipedon (A2) ___ Stripped Matrix (S6)

__ Black Histic (A3) ___ Loamy Mucky Mineral (F1)
__ Hydrogen Sulfide (A4) ___ Loamy Gleyed Matrix (F2)
__ Stratified Layers (A5) (LRR C) K Depleted Matrix (F3)

1 cm Muck (A9) (LRR D) __ Redox Dark Surface (F6) .
__ Depleted Below Dark Surface (A11) __ Depleted Dark Surface (F7)
___ Thick Dark Surface (A12) ___ Redox Depressions (F8)
___ Sandy Mucky Mineral (S1) ___ Vernal Pools (F9)

___ Sandy Gleyed Matrix (S4)

Indicators for Problematic Hydric Soils®:
_ 1 .cm Muck (A9) (LRRC)

2 cm Muck (A10) (LRR B)

__ Reduced Vertic (F18)

__ Red Parent Material (TF2)

Other (Explain in Remarks)

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

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present? Yes Y No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that appiy)

Secondary Indicators (2 or more required)

___ Surface Water (A1) __ Salt Crust (B11)°
High Water Table (A2) ___ Biotic Crust (B12)
Saturation (A3) ___ Aquatic Invertebrates (B13)

__ Water Marks (B1) (Riverine)
__ Sediment Deposits (B2) (Riverine)
Drift Deposits (B3) (Riverine)

__ Water Marks (B1) (Nonriverine)
Sediment Deposits (B2) (Nonriverine)

___ Drift Deposits (B3) (Nonriverine)

___ Surface Soil Cracks (B6)

___ Inundation Visible on Aerial Imagery (B7)

___ Water-Stained Leaves (B9)

__ Hydrogen Sulfide Odor (C1)

__ Oxidized Rhizospheres along Living Roots (C3) ____

Presence of Reduced Iron (C4)
__ Recent Iron Reduction in Tilled Soils (C6)
___ Thin Muck Surface (C7)
__ Other (Explain in Remarks)

__ Drainage Patterns (B10)

Dry-Season Water Table (C2)

___ Crayfish Burrows (C8)

___ Saturation Visible on Aerial Imagery (C9)
___ Shallow Aquitard (D3)

FAC-Neutral Test (D5)

Field Observations:
Surface Water Present?
Water Table Present?

Saturation Present?
(includes capillary fringe)

Yes N
Yes ﬁ N

Yes No Depth (inches):

o] Depth (inches):
o_ - Depth (inches):

Wetland Hydrology Present? Yes X/ No

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

Remarks:

US Army Corps of Engineers

Arid West — Version 2.0




WETLAND DETERMINATION DATA FORM - Arid West Region

Project/Site: _4;\‘70"“05 = ©0joso27% City/County: Alhoeoy G Sampling Date:_ ©/21 /0%
Applicant/Owner: S L\tu (210 E NErS wn State: L») K’f Sampling Point: _LUTRRAL @IU
Investigator(s): ir.—\ \SO\'\«Jo-\‘{,_’AMw\Sm A Section, Township, Range:
Landform (hillslope, terrace, etc.): WA\ \U(L‘\ Local relief (concave, convex, none): Conce ~€ Slope (%): l©
Subregion (LRR): LR D Lat S - o210 long:_~ 125 . 5/73 Datum:
Soil Map Unit Name: (en oo loama V=M. NWI classification:
Avre climatic / hydrologic conditions on the site typical for this time of year? Yes _& No__ (If no, explain in Remarks.)
Are Vegetation _M Soil ___ ¥, or Hydrology _/~ _significantly disturbed? Are “Normal Circumstances” present? Yes l_ No__
Are Vegetation _ ) | Soil _& or Hydrology _A_]  naturally problematic? (If needed, explain any answers in Remarks.)
SUMMARY OF FINDINGS — Attach site map showing sampling point locations, transects, important features, etc.
:Yj:;PgﬁlicP\r/:Sg:t?’:ion Present? zes " :o Is the Sampled Area X
Wyetland Hydrologny .Present? Y:: Nz >( within a Wetland? Yes No
Remarks:

VEGETATION — Use scientific names of plants.

Absolute Dominant Indicator | Dominance Test worksheet:

Tree Stratum (Plot size: ) % Cover _Species? _Status Number of Dominant Species [
1. _ A That Are OBL, FACW, or FAC: A
2 Total Number of Dominant 67
3. Species Across All Strata: =)
4.
Percent of Dominant Species g 6
! ) _@ = Total Cover That Are OBL, FACW, or FAC: (A/B)

Sapling/Shrub Stratum (Plot size: )
1._NA Prevalence Index worksheet:
2 Total % Cover of: Muttiply by:
3. OBL species x1=
4, FACW species X2=
5 "FAC species x3=

_@ = Total Cover FACU species x4 =
Herb Stratum (Piot size: ) \? UPL species x5 =
1. D rtemisia arboscols .50 hO Column Totals: A (B)
2._Acier 2o Y w
3. DrcHeMVa spicahe 20 \f A Prevalence Index =B/A =
4. Hydrophytic Vegetation Indicators:
5. ___ Dominance Test is >50%
6. Prevalence Index is £3.0'
7. __ Morphological Adaptations' (Provide supporting
8 data in Remarks or on a separate sheet)

' Problematic Hydrophytic Vegetation' (Explain
= Total Cover ___ Problematic Hydrophytic Vegetation® (Explain)

Woody Vine Stratum (Plot size: )
1. Mﬁ' "Indicators of hydric soil and wetland hydrology must

be present, unless disturbed or problematic.

2.
QS = Total Cover Hydrophytic
Vegetation
% Bare Ground in Herb Stratum % Cover of Biotic Crust Present? Yes No .
Remarks:

US Army Corps of Engineers Arid West — Version 2.0



SOIL Sampling Point; VAA cgds"

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

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type' Loc? Texture Remarks

b 1.35%¢.3/a

'Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. % ocation: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils’:
___ Histosol (A1) ___ Sandy Redox (S5) __ 1cmMuck (A9) (LRR C)
___ Histic Epipedon (A2) ___. Stripped Matrix (S6) __ 2cmMuck (A10) (LRR B)
___ Black Histic (A3) __ Loamy Mucky Mineral (F1) __ Reduced Vertic (F18)
___ Hydrogen Sulfide (A4) __ Loamy Gleyed Matrix (F2) __ Red Parent Material (TF2)
Stratified Layers (A5) (LRR C) _Z< Depleted Matrix (F3) ___ Other (Explain in Remarks)
__ 1 cm Muck (A9) (LRR D) ___ Redox Dark Surface (F6)
__ Depleted Below Dark Surface (A11) ___ Depleted Dark Surface (F7)
Thick Dark Surface (A12) ___ Redox Depressions (F8) *Indicators of hydrophytic vegetation and
Sandy Mucky Mineral (S1) __ Vemal Pools (F9) wetland hydrology must be present,

Sandy Gleyed Matrix (S4) unless disturbed or problematic.

Restrictive Layer (if present):
Type:
Depth (inches):

Hydric Soil Present? Yes >< No

Remarks:

HYDROLOGY
Wetland Hydrology Indicators:
Primary Indicators (minimum of one required; check all that apply)

Secondary Indicators (2 or more required)

__ Surface Water (A1) ____ SaltCrust (B11) __ Water Marks (B1) (Riverine)
__ High Water Table (A2) ___ Biotic Crust (B12) __ Sediment Deposits (B2) (Riverine)
__ Saturation (A3) ___Aquatic Invertebrates (B13) __ Drift Deposits (B3) (Riverine)
___ Water Marks (B1) (Nonriverine) __ Hydrogen Sulfide Odor (C1) ___ Drainage Patterns (B10)
___ Sediment Deposits (B2) (Nonriverine) ___ Oxidized Rhizospheres along Living Roots (C3) __ Dry-Season Water Table (C2)
___ Drift Deposits (B3) (Nonriverine) __ Presence of Reduced Iron (C4) ___ Crayfish Burrows (C8)
Surface Soil Cracks (B6) ___ Recent Iron Reduction in Tilled Soils (C6) ___ Saturation Visible on Aerial Imagery (C9)
__ Inundation Visible on Aerial Imagery (B7) ___ Thin Muck Surface (C7) __ Shallow Aquitard (D3)
__ Water-Stained Leaves (B9) __ Other (Explain in Remarks) __ FAC-Neutral Test (D5)
Field Observations:
Surface Water Present? Yes_____No _r_ Depth (inches):
Water Table Present? Yes__ No_| Depth (inches): ><
Saturation Present? Yes___ No__| Depth(inches): Wetland Hydrology Present? Yes No
(includes capillary fringe)

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

Remarks:

US Army Corps of Engineers Arid West — Version 2.0



15810 Park Ten Place
Suite 300

Houston, Texas 77084-3140

L]
'

ll
H"‘J

"l

ERM.

WATERBODY DATA SHEET
Waterbody Name: Sﬁ&‘_u__ (o)®) l C, ou 'Z.pdmelt Cﬂﬂﬂl./ Waterbody 1D No.: SAAL Qo
Centerlj Re-Route  Access Roac  Warehouse Site:  Other:
B _‘WHLmE Associated Wetland No.:
Date: 8 25 - m Client/Project Name & No.: Snﬁﬁ{. ml Aﬂ?fdl'ﬂ' Milepost: Wﬂ
Quad Name:

Investigators: M . w%w

State/County/Municipality: WY 7 A AW
PHYSICAL ATTRIBUTES A

Picture No.: E&&_ﬂ j_&_[‘z__,,__

Waterbody Sketch Plan

N

L

2! fiﬂ-——_—z‘—sﬂ;—"—‘

Please include: Directional & North Arrow, Centerline, Length of feamre.. Distances from Centerline, Photo Locations, and Survey cosridor

- l
Angle of Crossing at Centerline:
Waterbody Type Lake | Pond  Borrow Pt River Ag Ditch  Other: m_
Stream Flow Fast Moderate Very Slow None
Flow type (Flows> Intermittent/Seasonal  Ephemeral (Flows Direction: -
3 months annually) I,'Flnwsu;? months only in }rmpoma to MontbrhE esticitad flow: G ,_&
OHWM Indicator Clear natural line on bank Ghelving | Wrested vegetation | fcour) Water Staining
Bent, matted or missing Soil character changes Abrupt plant communty change Wrack Litter and debris
vepetation -9 line
Sinuosity Straight Meanderin Subsurface Flow? Yes. @ | Unknown
Stream Depth (in.) P} @ 612 1218 1824 24.36 36-48 4860 60+
Stream Width (ft.) Top of Bank (at crossing location): | ,'_'}’ y Water Surface (at crossing location): A7
Bank Height (t.) Lk 02 9.4 [ 46 & 1 e
({looking downstream — fa, e =——
else give direction you | Right 02 24 4-6 @ A+
are facing here: )
Bank Slope (%) Left 0-20 2040 40-60 80+
(looking downstream T e
else give direction you. | Right 0-20 20-40 40-60 80+
are facing here: J




Waterbody 1D No.: Sh&{,.. Dﬂ l ERMﬂ

Date; 8- 25 -’GT Client/ Project Name & No.: Smulﬂpw‘ai- me.a-pml:

QUALITATIVE ATTRIBUTES
Water Appearance Shightly Turbid Turbid If Very Turbid : Color:

Flpnting algal mats Obvious surface scum | Sheen on surface | Greenish color Other:
Stream Substrate % | Bedrock_ vael_.?ﬁl% Sand,_m_'fa Silt/ Clay _m Orgamic_
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Enden:ut Banks In-stream emergent [n-stream submergzs-&. -@ Fringing

plants % Cover _m_fh plants % Cover Wetlands
' Aquatic Organisms | Waterfowl Fish {adult) Fish (juvenile) | Frogs Turtles

Observed Ginakes Other:

Invertebrates: Intolerant Facultative ] Tolerant ] MNone
Ripasian Zane Width of naitiral vegetation zone fronysdge of adtive chanuel Gt ot fldod plain 2B ()

Circle vegetative layers: @ @_

O Significant bare areas within riparian zone 0 Ewvidence of non-buffered concentrated flows
Tributary is Artificial (Man-Made) | Manipulated (Explain below) /

Unstable
Channel Condition | Channefizatony Braidi | Unnatural @ Dikes/Berms Excessive bank
' ng straightening . erosion
Disturbances \ ﬂ Livestock access to riparian zone | & Manure in stream or on banks
| [0 Waste discharge pipes present O Other:

T/E SPECIES | SUTTABLE HABITAT Habitat 1D No.:. =

Comments (e Information wseful for TD) forms, constriction constrainté, erosion potential, existing disturbances, and meanders).

STREAM QUALITY (indicate) TO High x&dndmte B Lo

High Quality: Nawral channel {no stroctures or dikes; no evidence of downtutting or excessive lateral cutting): e edenos of past channil altisration with significant recovery; any
dikeslevies are' st back to provide sccess to adégate flood plain: Tetaral vegetation extends at lesst ane or two active chanme] widths on each side; banks stable ind protected by

s

[imots that extend tofhe base-low élevition; water clear fo tea-calored; 1o barriers o fish movement (sessanal water withdrawals prevenit movement); many fish cover fypes

 allihle; iverse and stabls squatie habitat: no disturbance by livestock or mar; intolerant macroinvertebrates presant,

Jioudsrate Qtiality: Altered chasnel svidenced by rip rap and/or channelization; dikes)/levees restrict fleod plain width; natural vegetation extenils 1/3-1/2 of the active channel
weidth on each side filtesing fungtion of riparian vegetation only moderately compromised; banks tnederately umstebis (outside bends actively eroding with few fallen trees);
cansiderableseater ot diness, submerged objects covered with green filey moderate odor; minar barriers to fish movement; 4-3 fish cover types available: falr aguatic hahitat

st disturbance by livestock or mas Facultstive mazioisvertebrites present.

Low Quality: Chunnel is actively downcutting or widendng Hp rap and channelization excessives flood plain restriceed by dikes/ levees; nutural vegetation less than 1/3 of the
sctive: chanrie] width on each side; lack of regeneration; filtering function severaly compromised; Banks anstable {inside and ontside bends sctively eroding with numeroans fillen
treesj; waler very turbid to muddy; obvious pollutants (algal ks, surisce seumn, surface sheen); heavy odor; green color to water; severs barriers to fish moverment: 20 fish cover
types svallable: little fo po aquatic habditat; severe distarbance by livestock or man; tolerantor no macroinveriebrates present.

Page2of2



15810 Park Ten Place
Suite 300
Houston, Texas 77084-5140

i -y
WATERBODY DATA SHEET ERM

Waterbody Name: M&L_ Waterbody 1D No.: SM

<Eeiiterliip  Re-Route  AccessRoad Warehouse Site  Other:
Associated Wetland No.:

Date: g ‘_'2-'5"'60[ Client/Project Name & No.: E.,m w]d-m ﬁ N Milepost: ”‘F O
Investigators; M . m? Cuad Name:

SitCoumiy Mgy e o S AU AT

FHYSICAL ATTRIBUTES

——

Waterbody Sketch Plan

Please include: Directional & North Arrow, Centerline, Length of feature, Distances fram Centerline, Photo Locations, and Survey corridor |

\..:..._.3__55' q‘__ o mi

Angle of Cropsing at Centerline:

Waterbody Type lake | Pond  BorrowPit River  (Siegm) Ag.Diich  Other:
Stream Flow Fast Moderate Glow] Very Slow None
Flow type {Flows>  Intermittent/Seasonal  Ephemeral (Flows Direction:; &= /A =
3 months annually)  (Flows <3 months only in response to ) ‘
arlly) rainfall) Months of estimated flow: 6
OHWM Indicator Clear natural line on bank Shelving | Wirested vegetation Water Stainirg
Bent, matted or missing Soil character changes Abrupt plant community change Wrack Litter and debris
vegetation — line
Sinuosity Straight Heandering Subsurface Flow? Yes @ Unknown
Stream Depth (in.) @ 36 6-12 1218 | 1824 24-36 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): L‘;' |r Water Surface (at crossing location): 44 ¢
Bank Height {ft.) Lefi 0.2 4-6 68 . Tl S
(looking downstream @ ™ “_"‘!f'
else give direction you | Right 02 @ 46 B-8 B+
are facing here:
Bank Slope (%) Left 0-20 (ST 40-60 ' 60-80 80+
{looking downstream g T .
els® give direction you: | Right 0-20 20-40 @ 60-80 80+
are fal:ing‘ )




Waterbody D Nou: M ER

Date: 9- T Client/ Project Name & No.:Sibgy Milepost:
as -0} N Ntmﬁ*ﬂu&. !Mw:k

O,

QUALITATIVE ATTRIBUTES
IWater Appearance @ Slightty Turbid Turbid Very Turbid Color: ~

;—Ig;ﬁng aigal mats Obvious surface scum | Shean on surface Greenish color Other;
Stream Substrate % | Bedrock_ Gravel__ Sand silt/Clay J0O Y | Organic
Aquatic Habitats | Sand Bar Gravel Bar Mud Bar GravelRiffles | Deep Pools
[Undercut Banks Overhanging In-stream emergent . l;l-;rmm subm Bank root systems | Fringing E'b.:fr

tress /shrubs plants % Cover _____ | plants % Cover #¥ Wetlands
I.-*.quah'c Organisms | Waterfowl Fish (adult) Fish (juvenile) | Frogs [ Turtles
SHres Snakes Other:

Invertebrates: | Intolerant Facultative | Tolerant | None
IRipnrim Zone Width of natural vegetation zone from edge of active channel out onto flood plain: ()

Circle vegetative layers: troes shrubs @-3;)

O Significant bare areas within nparmn zone ‘ U Evidence of non-buffered concentrated flows
Tributary is Catura) Artificial (Man-Made) | Manipulated (Explain below) %I /

nstable

Channel Condition 4 /Braidi | Unnatural Downculting [ Dikes/Berms Excessive bank

ng straightening erosion
IDiﬁtmh:l.rIc'Ei ﬂvmtnck access to riparian zone n Manure in stream or on banks

| O waste discharge pipes present O Other

“T/E SPECIES / SUITABLE HABITAT — : _ Habitat 1D No.:

‘Commients (¢.7. Information wseful for [0 forms, cmstraction constramis, erosion pofential, existing disturbances, and meanders)

STREAM QUALITY (indicate) | O High O Moderate X row

High Quality: Natiral channel [no stroctunes or dikes; ro evidence of downcutting or excessive lateral oiiting); evidance of past channel alteration with significent recovery; any
dlikies/ levies arw et back to-provide acoess 1o adéquate Apod plain matural vegetation extends st least one or two active channel widthi on ench side; bunks stable and protected by
roats that extend to the base-flow elevation: water clear 1o tea-colored: no harriers to fish movement (seasonal water withdrawals prevent movement); muny fish cover types
availatle; divesse and stable aquatic habital; no distacbance by vestock ar mmn; intolerant macroinvertcbrates present.

y‘a’.lllﬂ'ﬁ Quality: Altered channel evidenced by rip rap and/or channeifzation; dikes/levees restrict lood plain width; natural vegetation extends 1/3-1/2 of the active channel
th o each side: AMeriny function of rparian vegetation only moderately compromised; banks moderately unstabls (ousside bends actively eroding with few Eallen trees);
considerable wan_;dwahm md obgects covered with green film; modemie odor; minor barriers to fish movement: 4-3 fish cover types available; fair aquatic habitak
ounirram distiirhance by livestock orman: Facultative mecroinvertebmbes present.

Low Quality: Channel is actively downculting ar widening rip repand channelization excessivey flood plain restricted by dikes/levess; natiral vegetation kess than 1/3 of the
sctive channil widih on each side: lack of regenerationg filtering funchon severely compromised; Banks imstable (insids and outside bends nctively eroding with numéerous fallen
Fees; water very furbid lo muddy; obvious poltutanis (algal mats, srface seum, surfiace shien); heavy pdor green color to water; severe barriers to sh movement; 20 fish caver
vpes svailable; Uitle 1o no aguatic habital; severe disturbance by livestock of man; wlerant or i maerolnvertebrates present.

Page2of2




15810 Park Ten Flace
Suite 300

Houston, Texas 77084-5140

)
Centerline’ Re-Route AccessRoed  Warehouise Site

WATERBODY DATA SHEET

Waterbody Name: _G_Qﬁ,"w GM.;

Other:

Waterbody 1D No.:

Associated Welland No.:

Wllubnﬂg' S‘kﬂt:h Plan

St.'lln'Cnunl}-fMuninp:li!y- e

Date: B-}ﬁﬂ Client/Project Name kﬂuﬁmﬂ_ Milepost:
v DL ] ZPIS(oP o
AN Ficture Nos AZS Al

¢V

Please molude: Dm.'chmml & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor
i

|
|
1

250 20!
- = Angle of Crossing at Centerline:
Waterbody Type lake |Pond  Borrow Pit  River trene Ag.Ditch  Other: (X
Stream Flow Fast Moderate P S Very Slow None
Flow type Perenmial (Flows>  Intermittent/Seasonal ows Direction:
3 months annually)  (Flows <3 months ily in response to - -
annually) fall) Maonths of estimated flow: Z }

OHWM Indicator Clear natural line on bank J@h Wrested vegetation |  Scour Water Staining

Bent, matted or missing Soil character changes | Abrupt plant community change Wrack Litter and debris

egetati line
e T ' Subsurface Flow? v No *'?WT—J
inuosity Straigh o s own_/

Stream Depth (in) ¥ | 36 612 1218 | 1824 | 2436 | 3648 | 4860 60+
Stream Width (f.) Top of Bank (at crossing location) ?D - Water Surface (at crossing location): |} ¢
Bank Height (ft) Left 0-2 24 46 &) 84
{looking downstream
else give direction you | Right 02 @ 46 -8 -
are m here: 3 —
Bank Slope () Left 0-20 2040 0> 60-80 B+
{looking downstream E -
else give direction you | Right (20 @ 40-60 50-80 B0+

| are facing here: ]




Waterbody DNo: D JXXLOTD
mm&”m“m LTSS TR it
Very Turbid
m Floating algal mats - Obvious surface scum | Sheen on surface Greenish calor Other:

Stream Substrate % | Bedrock.____ Gravel Sand_~__ Silt/Clay 0% | Organic___
Aquatic Habitats | Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank rool systems | Fringing

trees /shrubs plants % Cover 8 _ | plants % Cover __ Wetiands
Aquatic Organisms | Walerfowl Fish (adult) Fish (juvenile) Frogs Turtles
Observed Sniley Other:

Invertebrates: Intolerant | Facultative | Tolerant | None
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: ___(3 (£t)

Circle vegetative layers: trees
O Significant bare areas-within riparian zone

shrubs

herbs

l O Evidence of non-buffered concentrated Aows

Tributary is )d@ Artificial (Man-Made) | Manipulated (Explain below) s@hie /
Unstable
“hannel Condition {(Channelizatiod/Braidi | Unnatural Diowncutting Dikes/Berms Excessive bank
i ng “straightening erosion

Disturbances

T/ SPECIES { SUITABLE HARITAT.

IX Livestock access to riparian zone

O Waste discharge pipes presen

—_—

el i s, et ] e
S Cconstroction constraint
5, SOMELTOEIAT ConStrank:

exieting dishurk
xletir

nid meances)ie

STREAM QUALITY (indicate)

| O High

ih!udernte

¥

“ennsiderable water cloudiness,

High Quality: Natural channel (no struchires or dikes; na evidence of downculting or sxcessive lateral cutting); evidence of past charnel alteration with significant recovery; any |
dikes/levies are sct back (o provide stoess to adequate fiood plain: natural vogetation extends af least one or two active chionnel widihe on each side; banks stable and protected by |
roots that extend to the base-flow elevationg waler clesr o tes-colared; no barriers to fsh movement (seasonal waler withdmwals prevent mevement); many lish cover types

available; diverse and stable aquatic habital; ne distidibnnce by livestock or man; intolerant macroinveriebrales present.

Mpderate Quality: Altered charnel evidenced by rip <ap and /ar channelization; dikes/levees restrict flocd pliin widih; natural vegetation extends 1/3-1/2 of the active channel

width on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen bres);
submerged objects coverrd with gresn film; moderate odor; minos barriemn o fish movement; 4-3 [sh cover types available; falr aquatic habitay;

minimum distisrbance by Hvestock or man; Facultative macroinvertebrates present.

Low Quality: Chwrnelis actively downcutting or widening; rip map and channelization excessive: flood plain restrictes) by dikes /levees; natural vegetation less than /3 of the
sctive channel witth onesch side; Inck of regeneration; filtering function severely compromised; Bandks unstable (inside and outside bends actively eroding with numerous fullen

trees; waler very turbid ia

types avadlable; little tn no aquatic halitat; severs disturbance by livestock or mas; tolerant or no tRacroitiveriabrates pregent.

muddy; sbvious pallubants (11ial maty, surface scum, surface sheen); heavy odor; green color 46 waler; severe barriers o fish movemeni; 240 fish cover

Prgedol2



15810 Park Ten Place
Sufte 300

Houston, Texas 77084-5140

Waterbody Name: (&)

WATERBODY DATA SHEET

Re-Route AccessRoad WarehouseSite  Other

Waterbody ID No.:

S'

Associated Wetland No.: uﬂ&t—- GG{

DIN::B ’15' O‘{

Milepost:

ClienUProject Name & HNM L] f ”pm
Investigators: - . [
(AL |

Quad Name:

Jrfri'tﬂ.ﬁ""’

Waterbody Sk:k'h Flan

Shlzt."CnuntjrfMum cipalityz:

Fu:l.'url: Nu.. &'33 A—ﬂ*

._ ____ﬁ. |

Please include: Directional & North Amrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

-
|
|
|

{ Angle of Crossing at Centerline:
Waterbody Type lake | Fond _ BorrowPit _River  Sfream) Ag. Ditch _ Other:
Stream Flow Fast Moderate Slow Cery slo None
Flow type (Perenpial (lows >  Infermittent/Seasonal  Ephemeral (Flows Direction:______
3 months annually)  (Flows <3 months only in respanse to .
annually) rainfall) Manths of estimated fow:
OHWM Indicator Clear natural line on bank Seour Water Staining
Bent, matted or missing Soil character changes Wrack Litter and debris
vegetation line
Sinuosity Straight @m@ Subsurface Flow? Yes @ Unknown
Stream Depth (in.) 0-3 @ 6-12 12418 1824 24-36 3648 48-60 60+
Stream Width {ft.) Top of Bank (at crossing location): £’ Water Surface (at crossing Jocation): | 2."
Bank Heighl (ft) Left 0-2 2.4 &8 A
{looking downsiream @ *
else give direction you | Right 02 24 @ 68 8+
are here: ) =
Bank Slope o) Left 0-20 (zo-@ 4060 60-80 R4
{looking downstream > She -
else give direction you Right 0-20 20-40 @ 60-80 e
|are facing here: )




Waterbody 1D No.: ;_mm
Milepost:

Date: B, - 2.6 Client/Project Name & No: SHZIL W .
Water Appearance gaa.r E Slightly Turbid Turbid Very Turbid Color:
Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock____ Gravel Sand____ Silt/Clay {20 | Organic____
Aguatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Poals
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing
trees /shrubs plants % Cover _____ | planis % Cover Wetlands
Aquatic Organisms | Waterfowl Fish (acult) Fish juvenile) Frogs Turtles
Observed fanilie O
Invertebrates: Intolerant | Facultative | Tolerant None
Riparian Zone Width of natural vegetation zone from edge of active channel outonto flood plain: __ ({ft)
Circle vegetative layers: @ @ @;}
O Significant bare areas within riparian zone I O Evidence of non-buffered concentrated flows
Tributary is s Artificial (Man-Made) | Manipulated (Explain below) /
Unstable
“hannel Condition c@@vm Unnatural Downcutting Dikes/Berms | Excessive bank
r ng straightening erosion
Disturbances B Livestock access to riparian zone X Manure in stream or on banks
O Waste dbdmge pipes present

STREAM QUALITY (indicate) | O High .5- Moderate O Low \

High Quality: Natural channel {no stroctures or dikeg no evidence of dowmoutting or sxcessive lateral cutting); evidence of past channel alteration with significant recovery, any
dikes /levies are set back to provile sccess (o adequate f5od plain: natural vegelation extends at least one o¢ two sctive channel widths on each side; banks stoble dnd pmtmzdhy
roats thal extend to the base-flow elevationg wabter clear o tea-colated: no barriers io fish movement (seasonal water withdeawals prevent movernent], many fish cover ypes
available: diverse and stable aquatic habital; no disturbames by livestock or man; infalerant macroinverishratss present.

~| Moderate Quality: Altered channe evidenced by rip rap and/or channelization; dikes,/levees resteict flood platn widih; natural vegetation extends 1/3-1/2 ol Ihe active chanmicl

eachyside; filtering function of riparian vegetation only moderately compromised; bariks moderately wnstable (outside bends actively eroding with few fallen tress);

| comil witer cloudingss, sibmenged objects covered with green film; modetale odos; minor barriers bo fish moverment; 4-3 fish cover types available, fair pgquatic habitat;

mindman disturbend Iy Hvesing or man; Focultative macroinvertebrates prosent,

Low Quality: nmdmwlydmmm;mmm tip rap and channelization excessive; flood plain restricted by dikes/ levess; natural vegetation less than 1/3 of the
nctive channel width on esch ide; lack of regeneration; Eltering function sevenely eompromised; Banks unstable (insldeand outside bends actively erding with numerous laflen
treenl; water very turtrid to middy; obviows pollitants (dgal mats, surface scxm, surface sheen); hewvy odor; green color to witer: sivere barrlers o fish trovement: 20 fsh caver
types available; lithe 1o no squatic habitaly s re distirbance by Hvestock or man; tolerani or no mascroinvertehrates present.

J
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15810 Park Ten Flace
Suite 300
Houston, Texas: 77084-5140

WATERBODY DATA SHEET
Waterbody Nnme:'mw Waterbody 1D No.: -SHALQO g

&Er/’hna Re-Route  Access Boad  Warehouse Site  Dther:

Associated Welland No.:

Date: B -2h - O q Client/Project Name & No'gll-ﬂj W H.I’J_E ¢ :: Milepost: W-ﬁ# QA
Investigators: c_’m ?«ELS UﬂF'T J| Quad Name:
[\

Picture No.:

aterhudjr Skﬂth Han :
Please include: Directional & North Arvow, Centerline, Ln']gth of feature, Distances from Centerline, Photo Locations, and Survey corridor |

Tw

Zxf ' 20 Angle of Crossing at Centerline:

Waterbody Type Lake | Pond  Borrow Pit  River Ag. Ditch _ Other: wadly,
Stream Flow Fast Moderate : Very Slow ¢ None)
Flow type Perennial (Flows > @&am Ephemeral (Flows Direction:_E£___
3 months annually)  {Flows <3 months anly in response to . _
Ily) infall) Months of estimated HDW:_Z-_.L
OHWM Indicator Clear natural line on bank |Cshelving) | Wrested vegetation | Scour Water Staining
Bent, matted or missing Sail character changes |  Abrupt plant community change Wrack Litter and debris
vegetation line
Sinuosity Straight Meande Subsurface Flow? Yes ( No) Unknown
Stream Depth (in) |2 03) | 36 1218 1824 | 2436 | 3648 48-60 60+
Stream Width (fL) Epnf Bank {at crossing location): Water Surface (at crossing location):
Bank Height (ft) Left 02 @ 46 68 8+
{looking downsiream
else give direction you | Right 02 @ 46 -8 B+
are facing here )
Bank Slope ) Left 0-20 Gioo 60-80 B0+
{looking downstream =
else give direction you | Right 0-20 20-40 @ 60-80 B0+
{ are facing here: )




Waterbody ID Noa

N& Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other;

Stream Subistrate % | Bedrock____ Gravel Sand_60 sit/Clay &g | Organic____
Aqualic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergenit In-stream submerged | Bank root systems | Fringing

trees /shrubs plants % Cover (.4 | plants % Cover ____ Wetlands
Aquatic Organisms | Waterfow! Fish (adult) Fish (juvenile) Frogs Turtles
SRt Snakes Other:

Invertebrates: Intolerant Facultative | Tolerant Nane
Riparian Zone Width of natural vegetation zone from edge of active channel outonto flood plain: ()

Circle vegetative layers: trees shrubs

O significant bare areas within riparian zone %ﬁnﬂuﬂmﬁmﬁhﬂ flows
Tributary is {@ Artificial (Man-Made) | Manipulated (Explain below) {ﬁggﬂa
Thannel Condition | Channelization/Braidi | Unnatural f@ Dikes/Berms Excessive bank

ng straightening erosion
Disturbances H Livestock aceess to riparian zone Manure in stream or on banks

0O waste disdnrge plpﬂﬁ present O Other:__

ELe T I e e

B _Moderate O Low

STREAM QUALITY (indicate) | O High
High Quality: Naturml channed (no structures of dikes; no evidenoe of downcutting or exceisive lateral cuftingl: evidence of past channel alteration withsignificant recovery, any
dikes /levies are sel back to provide scoess 1o adequale flood plain natural vegetation extends sl least one or fwo pctive channel widths on each side; banks stable and prowcted by |
roots that extend to the base-fiow elevation; waber clenr 1o tea~colored. no barriers 1o fish movemen| (seasona] wister w: thdeawals provent mavement); many fish cover lypes
available; diverse and stable aquatic habitat; no disturbance by livestock or man: intolerant macrodnvertebmates prmsent.

Moderate Quality: Allered channel evidenced by rip rap and for charmelization; dikes/levoes restrict lood plain width; natueal vegetation exends 1/3-1/2 of the active channel
weiclth an each wide; fltering function of yegeiation only moderately compromised; barks moderately unstable (oulside bends actively eroding with few fallen treesk;
considerable waler cloudiness, objects coversd with gresn film; moderate ador; miner barriers (o fsh movement; 4-3 fish cover types available; falr aquatic habitai;
pisiemum disturbance by livestock or man; Facultative macroinvertehrutes present,

Low Quality: Charnel is sctively downcutting or widening: rip rap and channefization excessive; flood plain restricled by dies/levees; natural vegetation bess than 1/2 of the

active channel widih on each side; lack of regeneration; fillering function severely comperomised; Banks unstable (inside and culside bends actively eroding with mumerous fallen
trees]; water very turbid ko muddy; obvious poliutants {algal mats, surface sciem, #iarface sheen; heavy odar; green color bo water; severe harriers to fsh maverment 240 lish cover
types available; litile o no aquatic Rabitat; severe disturhance by livestock or man; tolerant o no macroinvertebrates present,
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15810 Park Ten Place
Saitbe 300

Houston, Texas 77084-51440

WATERBODY DATA SHEET

Waterbody Name: _B o LDEL

pmté'r'ﬁ:_-.g‘ Re-Route: Access Road Warehouse Site  Other

Waterbody [D No.:

— Associated Wetland No.:
Date: 8 Z[, ,m Client/Project Name &Nu.% H”D E“l:t"?l Milepost: W A_
Investigators: Quad Name:

Waterbody Skelch Plan

J CEL\WwE
State/County/Municipality: W)y | A

Picture No.:

it

1

\

2=

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor |

!

Angle of ing at Centerline:
Waterbody Type lake |Pond  BomowPit River (Streapy Ag Ditch  Other:
Stream Flow Fast Moderate Slow Very Slow
Flow type Perennial (Flows>  Intermittent/Seasonal ows Direction:
3 months annoally)  (Flows <3 months response to g 2
) fath Monthsof estimated flow: 2 .

OHWM Indicator Clear natural line on bank Shelving Wrested vegetation Scour Water Staining

Bent, matted or missing Soil character changes @w Wrack Litter and debris

vegetation line

Sinuosity ighp? Meandering Subsurface Flow? Yes Unknowr:
Stream Depth (in.) (0D | 3¢ 612 12-18 18-24 2436 | 3648 48-60 60+
Stream Width (ft.) Top of Bank (2t crossing location): ﬂ Water Surface (at crossing location): 5’
Bank Height (ft) Left 2.4 46 68 84
(looking downstream
else give direction you | Right @ 24 4-6 6-8 B+
are facing here:__)
Bank Slope (9 et | D 2040 4060 60-50 80+
(looking downstream
else give direction you | Right @ 2040 40-60 60-80 80+

Lare far.hﬁﬂ )




-___‘_ Clear Slightly Turbid Turbid Very Turbid
S P‘ Floating algal mats Obvious surface scum. | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock____ Gravel Sand____ Silt/Clay /8€ | Organic___
Aquatic Habitats | Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing
trees /shrubs plants % Cover 37 _ | plants % Cover ____ Wetlands
Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles
Observed Srakes Other:
Invertebrates: Intolerant | Facultative | Tolerant Nore
Riparian Zone Width of natural vegetation zone from edge of active channel outonto flood plain: _ ™~ (f)
Circle vegetative layers:  trees shrubs @
O Significant bare areas within riparian zone U  Evidence of non-buffered concentrated flows
Tributary is 2 Artificial (Man-Made) | Manipulated (Explain below) /
Unstable
“hannel Condition Unnatural Downcutting Dikes,/Berms Excessive bank
straightening erosion
Disturbances K Livestock access to riparian zone wre in stream or on banks

o - e e
| 1/E SPECIES / SUITAR]

O Waste discharge pipes present

STREAM QUALITY (indicate)

| O High

O Low

High Quality: Naberal charme] fna struciures or dikes, 1o evidence of downeutting or excessive lateral cuttingl; evidence af past channe| alteration with significant recovery; any
ks Tevies are set back to provide access 1o adequate Apod plain; natural vegetation extends-ab inast one o b active channel widihs on each side; banks stble and protected by

soirts that extend to the base-Aow elevation; water clear to ied-colored) no barriers to fish movement (seasonal water withdrawals prevent moverment]; many fiah cover lypes
available; diverse and stable aquatic habital; no disturbance by fivestock or man; intolerant macroinvertebrotes present,

Moderate Quality: Altered channel evidenced by rip tap and for chanselization; dileslevess restrict fiood plain widdsh; natursl vegetation extends | /3-1/2 of the acti ve channs

width on each side; fillering function of riparian vegetation only moderately compromised; banks moderately unstable [outside bends actively eroding with few failen trees);
cloudiness, ebjects covered with green Flm, moderate odor; minos barriers bo fish moverrent; 4-3 Bsh cover types avallable; firdr aquatic habiiat

submerged
mintmum disturhance by livestock or man; Facultative macrolnveriebrates present,
Low Quality: Channel i actively downculting or widening: dp rap and channelization excesslve; flood plain restrictec. by dikes /levees; natural vegetation less than 1,3 of the

comnsiderable water

active charme] widih on each side; lack of regeneration; filtering function severely compromised;

Banbs unstable (irside and outside bends actively eroding with numerous tallen

trmes]; water very hirhid to mueddy; obvious pollitants (algal mats, surfsce soum, surface sheen); heavy odor; green colos (0 waler; severs barriers o fish movement; 240 fish cover
types availabie; Hitle i no aquatic habitat; severe disturbance by livestock or man; tolsmat o no macroinvertebrales present.
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15810 Park Ten Place
Sufte 300

Houston, Texas 77084-5140

WATERBODY DATA SHEET

Waterbody Name: jﬁm

@ Re-Route Access Road Warehouse Site  Other:

Associated Wetland No.:

g 7 A

Client/Project Name & No.

Milepost:

E
Waterbody 1D No: < AH_L_CQ_J_

J| Quad Name:

Waluhmif Skal.:h Flan

oo CUATIC § PE0FT
ShMCnmthu:ﬂupililr W4/ AAL

Ficture Noz A,— ﬂ;’fj.

41\

B

\

L. ———

N e

|
|

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

= &ngl: of Crnaam; at Centerline:
Waterbody Type lake | Pond  BormowPit  River @ Ag Ditch  Othen Al Wi,
Stream Flow Fast Moderate s} VerySlow N (Kot
Flow type Perennial (Flows>  Intermittent/Seasonal Direction: o
3 months annually}  (Flows ;’; months ly m} to MonthaoF eitinated fows:
OHWM Indicator Clear natural line on bank @ Wrested vegetation Scour Water Staining
Bent, matted or missing Scil character changes | Abrupt plant community change Wrack Litter and debris
vegetation line
Sinoosity Straight Meandering Subsurface Flow? Ye | Moy, [ Unknown
Stream Depth (in.) 03 36 612 12-18 1824 | (2438 | 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): { g ] Water Surface (at crossing location): 7.5
Bank Height (ft.) Left 02 (24) 46 68 B+
({looking downstream
else give direction you | Right 02 @ 46 68 g4+
are facing here: )
Bank Slape (%) Left 0-20 40-60 60-80 B0+
{looking downstream E .
else give direction you Right 0-20 40-60 60-80 B0+
j are facingheres )




Floating algal mats
Stream Substrate % | Bedrock__
Aquatic Habitats | Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submierged | Bank root systems | Fringing

trees/shrubs plants % Cover 2S5 | plants % Cover ___ Wetlands
Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles
Observed Sala Olbier

Invertebrates: Intolerant | Facultative | Tolerant None
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: ()

Circle vegetative layers: trees shrubs

0O Significant bare areas within riparian zone O  Evidence of non-buffered concentrated flows
Tributary is E Artifial (Man-Made) | Manipulated (Explain below) %l&!
“hannel Condition @f Braodi | Unnatural Downcutting Dikes/Berms Excessive bank

straightening erosion

Disturbances B Livestock access to riparian zone Mar:ure in stream or on banks

O Waste dlsdmrgc plpr,-s present

"."‘1._'"‘;1.!' ..J." HITAT:

ST

- s Chad O
__'..._uuu.n............ll...u_l..a..-l..'l_’d.J.. Al siom patenitinl,

bl fi

STREAM QUALITY (indicate) | O High B Moderate O Low

High Quality: Natursl channel (no stractures or diles) no evidenoe of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any

dikes Tevies are sel back to provide aooess lo.nhqmteﬂmdphhnmhﬂluﬂhﬁmulﬂdﬂﬂhﬁlmmlm nctive channel widths on each side; banks stable and protected by
roots that extend (o thie base-flow elevation; water clear to bea-coloned; no barriers o Bsh movement (sessonal water witkctrawals prevent movemesit), many fish cover types
availshle; diverse and stable aquatic habital; no disturbance by livestock or man; intolerant macroinvertobries present.

Muoderate Quality: Altered channel evidenced by rip tap and/or chanmelization; dikes/leves reitrit flood plain widihy natural vegetathon extends 1/3-1/2 of the sctive channel
width on each side; fltering function of tiparian vegetation only moderately compromised; banks modérately unstable (outside bends actively eroding with few fallen tress),
conalderable water cloadiness, submerged objecis coverod with green film; medemaie odor, minor barrien o fish movemint; 4-3 fish eover types availehle; fair aquatic habitat,
minimum disturbance by Hyvestock or man; Facultative macrofnvertébrates present.

Low Quality: Channel & actively downcetting or widening: rip rap and channelization excessive; flood plain restrictec by dikes Tevees: natural vegetation Jess than 1/3 of the
sctive charmael widily on ench side; lack of regenerationy Hilering function severely compromised; Banks unstuble {inside and ootside bends actively eroding with numerous fallen
trees); water very hurbid o muddy; obvious pollutants (algal mats, surface seum, surface sheen): heavy odor gooen colar 10 witber; severr burriers to fish movemimt; 240 fish cover
types avatlabie; Hithe t no agquatic habital; severe disturbance by lvestock or man; tolerant or no macroinvertebmles present.
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|

15810 Park Ten Place
Suite 300
Houston; Texas 77084-5140

WATERBODY DATA SHEET

WaterbodyName DO0GDER Cogga

Re-Boute Access Road Warehouse Site  Other;

Waterbody ID No.:

SAAL OligM

Associated Wetland No.: _wﬁﬂ(— dd Z

26-04

ClientiProject Name & No.s 'SH&N WD Elﬂﬂi_

Milepost: IWA

ivesigrs OOy ZEICLOPT

Quad Name:

g

W:l!rbmly Sketch Plan

Shteanmtj'fhlumdantr N

Picture No.:

’N

Please include: Directional & North Arrow, Centerline, Length uf(‘ﬂt'r.lrlr, Distances from Cenlerline, Photo Locations, and Survey corridor |

~— = __"'-—-—-5""‘} =2
( S
( .3 Angle of Crossing at Centerline:
Waterbody Type lake | Pond  BorrowPit  River  (Siteaid  Ag Ditch  Other: ey
Stream Flow Fast Moderate Slow Very Slow %
Flow type Perennial (Flows>  Intermittent/Seasonal ows Direction:,
3 months annually)  (Flows <3 months nnl}rtnrupmtu : T
) all Months of estimated flow: £~ 5

OHWM Indicator Clear natural line on bank @ Wrested vegetation Scour Water Staining

Bent, matted or missing Soil character changes | AbruprRGRITOmWRIRI change | Wrack Litter and debris

vegetation line
Sinuosity Straight m Subsurface Flow? Yes No Unknown
Stream Depth (in.) @ 3-6 6-12 12-18 18-24 24-36 36-48 48-60 60+
Stream Width {ft.) Top of Bank (at crossing location): 2. Water Surface (at crossing location): 2
Bank Height (ft.) Left (3% 24 46 6-8 A+
(looking downstream
else give direction you | Right @ 24 46 &8 B+
are facing here: )
Bank Slope (¢) Left 0-20 20-40 @ 60-80 80+
{looking downstream -
else give direction you | Right 0-20 20-40 @ 60-80 B+
| are facing here:_____}




Stream Substrate % | Bedrock Gravel_____ Sand_____ Silt/Clay_f%e | Organic____
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Poals
Undercut Banks i In-stream emergent In-stréam submerged | Bank root systems ging
(® plants % Cover ____ | plants % Cover ___ Qw
Aquatic Organisms Wateﬂ‘;v]- Fish {adult) Fish (juvenile) Frogs Turtles
Observed Snakes Sk
Invertebrates: Intolerant | Facultative | Tolerant Norie |
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: =it
Circle vegetative layers:  trees shrubs herbs {
O Significant bare areas within riparian zone l O Evidence of nan-buffered concentrated flows '
Tributary is (E_mrp Artificial (Man-Made) | Manipulated (Explain below) %k 7 :
Thannel Condition @ﬁw} Braidi | Unnatuaral Downcutting Dikes/Berms Excessive bank
1 straightening erosion
Disturbances DBl Livestock access to riparian zone PMQ  Manure in stream or on banks
0O Waste discharge pipes present . O Other:

b il — -

STREAM QUALITY (indicate) ﬂ:l High ,Ei Moderate O Low

High Quality: Natural channel (no structures or dikes; no evidence of downautting ar excessive lateral cultingl; evidence of past channel alteration with significant recovery, any |
dlilen flevies are pot back o provide scoess to adequale Bood plain; natural vepetation extends at Jeast one or bwo sctive channe| widihs on each side; banks stable and profected by |
roats that motend to the base-Aow elevation; water clear 8o tea-colored; no bartiers to fish movemend [seasonal water withdrawals prevent movement]; many fish cover types
available; diverse and stable aquatic habilat; no disturbince by livestock or man; intolerant macroinveriebmiles present

Moderate Quality: Altered chanmel evidenced by rip rap and for charmelizatior; dikes/levees restrict flood plals wisdihy natural vegetation exiends 1,/3-1,/2 of the actiee channel
widih on each gide; filtering furnection of riparian vegetation only moderately compromised: hanks moderately unstabile (outide bends actively eroding with few allen trees);
considerable water cloudiness, submernged ohjects covesed with green film; moderate odor; minor barriers o fish movement; 4-3 fish cover types availabie; fair squatic habltat:
mindmum disturbance by Hvestock or man: Facultative macoinvertebrites present.

Low Quality: Channel & actively downculting or widening: sip rap and channelization excessive; llocd plain restricted by dikes /levess; ratural vegetation less than 1/3 ol the
sctive channel width on rach side; lack of regeneration; filbering function severely compromised; Banks unstable (Enslde and outside bengs actively eroding with numerous fallen. |
troes); water very tuzhid to musddy: obvious polhutents {algal mats, surface soum, surface sheen): heavy ador; green ooior tn witter; severe barrlers 1o fish mavement, 20 fish cover
types available: litle o no aquatic habitat; severe distutbance by Hvestock or man; telerant or po macroinvertebrates present. ;
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15810 Park Ten Place ,” T
Suite 300
Houston, Texas TiU84-5140

WATERBODY DATA SHEET ERM
Waterbndf Name: Mm‘x J{- :EJW amz Waterbody 1D No.: M‘{

enterlin Re-Route ‘AccessRosd WarehouseSite Other
Aszociated Wetland No.: m% 'Of}z_,

Date: Sz&fﬁ Client/Project Name &Nu.:sﬂﬂ ]l it Burs | Milepost: HEDMEA
Quad Name:

lavestigators CLAWAL | z,wﬁ’

Waterbody Sketch Plan
Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations; and Survey corridor

™

# Ahk_gf_ ing at Centerline:

Waterbody Type Lake' |Pond  BorrowPit River (Stegs® Ag Ditch  Other:
Streain Flow Fast Moderate Slow Very Slow {'r N-:_::é
—
Flow type Perennial (Flows > Intermittent/Seasonal < Ephegsga! (Flows Direction:
3months annually)  (Flows <3 months only in response to 2 -
annually) rainfall) Months of estimated flow: L z
OHWM Indicator Clear natural line on bank Wrested vegetation Scour Water Staining
Bent, matted or missing Sail character changes t plant community | Wrack Litter and debris
vegetation line
Sinuosity Straight @ Subsurface Flow? Yes (hioy | Unknown
Steam Depth (in) | (03) | 36 612 1218 18-24 24-36 36-48 4850 60+
Stream Width (fL.) Top of Bank (at crossing location): | # Water Surface (at crossing location): &
Bank Height (ft.) Left 24 46 6-8 8+
(looking downstream
else give direction you | Right 24 46 &-8 B4
are facing here: ]
Bank Slope (=) Left 0-20 (B40) 40-60 60-80 804+
{looking downstream - :
else give direction you | Right p-20 40-60 60-80 80+
| are facing heres. )




Waterbody ID No. W ;
& A i

T e —— ———————

e

T
i —

Water ppuﬂ,nm Clear Slightly ur'b_id Turbid Very Turbid Color:
ﬁ_ﬂ Floating lgalmats | Obyious surface scum | Sheenonsurface | Greenishcolor | Other:
Stream Substrate % | Bedrock____ Gravel_JO Sand_920_ Silt/Clay 42 | Organic____
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
B sy | stk T |
Aquatic Organisms | Waterfowl Pish (adult) Fish (juvenile) Frogs Turtles
Observed Snalea Tres
Invertebrates: Intolerant | Facultative Tolerant None
Riparian Zone Width of natural vegetation zone from edge of active channel outonte flood plain: ________ {ft)
Circle vegetative layers: @ shrubs @
O Significant bare areas within riparian zone l O  Evidence of non-buffered concentrated flows
Tributary is (Natusap Artificial (Man-Made) | Manipulated (Explain below) cﬂh;
“hannel Condition .mmi:ﬁ Unnatural Downcutting Dikes/Berms | Excessive bank
ng straightening erosion
Disturbances meammﬁpamﬂm yhhnmhsmmurmhanh
0O Waste discharge pipes present O Other:

—————— — — ————————————— e T ——— T ———— —————
3 b iy == T

naton useful for JO farms; eanstruction constrnts; prosion potential exsting disturba,

=y S
nd meandens)
DLEE AN IMoanaeriis

STREAM QUALITY (indicate) (O High T Moderate B iow
)

High Quality: Natural chasne (no structures or dikes; no evidence of downcutting or excessive lateral outting); evidence of past charmel alteration with significant recovery, any
dikesflevies are set back to provide access to adequate flood plabn; natural vegetation extends at lenst one or two active channel widihs on each side; banks stable and protected by
roots that extend fo the base-flow elevation; water clear tc tea-tolored; no barriers to Bah movement {seasonal water withdmawals prevent movemeni); many fish cover types
available; diverse and stable aquatic habitat: no disturbance by Tivestock or man; intolerant macrainvertebrales present.

Moderate Quality: Altered chinnel evidenced by rip rap-and for channelization; dikes flirvees restrict flood plain widih; natural vegetatbon extonds 1/3-1,/2 of the active channel
width on each side; Rlbering honction of riparian vegetaticn only moderately compromised; banks moderately unstable (outside bends actively exoding with few fallen trees)s
considerable water cloudiness, submerged objects covered with green film moderate odar; minos bacrbers bo fikh movereny; 4:3 fish cover types available; fair aquatic hablta;
mdndrmum disturbanice by hvestndc or man: Faculiative macroinverichrales present.

Low Quality: Charne is sctively downcutting or widening; rip rap and channelization excessive: flood plain restricted by dikes/levees; rahral vegetation less than, 173 of the
setive chansel width on each side; lack of regeneration; i tering function severely compromised; Banks unstahbe (inside and culside bends sctively eroding with numerous fillen
trees); water very turbid to muddy; cbvious pollutants (algal mais, surfuce scum, surfsce sheen); heavy odor; green color to water: seviere barriers to fish movement; 2-0 fish cover
Iypes available; little o no aguatke habital; severe distitrbance by Hvestock or man; tolarant or no macroinveriebrates present.
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15810 Park Ten Flace
Sufte 300
Houston, Texas 77084-5140

WATERBODY DATA SHEET ERM
Waterbody Name: 1!5’ i+ 2= Gﬂgll.— Waterbody 1D No.: M C”.a
@'_ Re-Route  Access Road  Warehouse Site Other;
Associated Wetland No: ™
Date: g Zp - Qq Client/Project Name & Nﬂ..m WP m Milepost: mm
Investigators: M ZEl 5(_{1:,.' Quad Name:
- Picture No 'ﬁo A7

[ .. - _‘_ [ A ,__"_ - . 4 '..- i - - o i ¥ a _. i -_.-:-.. k) .-. __ - - ‘Lﬁ.‘_':lf_l .:_:-.::‘. : o |
Waterbody Skelch Plan T
Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor |

AN

D

f
o5 | LC3 .
5 Angle of Crossing at Centerline:
Waterbody Type Lake | Pond  BorrowPit  River (55_;) Ag Ditch _ Other:
Stream Flow East Modegte) Slow Very Slow Nome
Flow type (Flows >  Intermittent/Seasonal  Ephemeral (Flows Direction:__{—
months annaally) fﬂum;‘.}immmn Tﬂ{rﬂ;ﬂpmh Monthe of imated fiows d T
OHWM Indicator Clear natural lineonbank | <figlying) | Wrested vegetation | gur) Water Staining
Bent, matted or missing Soil character changes | Abrupt plant community change Wrack Litter and debris
vegetation line e
Sinuosity Straighl i Subsurface Flow? Yes No M
Stream Depth (in.} 0-3 36 6-12 12-1 18-24 24-36 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): 2: Water Surface (at crossing location): 7./
Bank Height (ft) Left 02 3 46 68 8+
(looking downstream
else give direction you | Right D2 @ 46 6-8 B+
are facing here: )
Bank Slope (%) Left 0-20 40-60 60-80 B0+
(looking downstream
else give direction you | Right 0-20 40-60 60-80 80+
| are fadng here: )




Date: -Do- (F | Client/Project Name &No: Qe

Water Appearance (¢ Cleat Slightly Turbid Turbid Very Turbid Color;

Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock____ Gravel Sand_30_ Silt/Clay (0 | Organic___
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks {’ﬁ_veﬂunging In-stream emergent In-stream submerged | Bank root systems | Fringing

plants % Cover [ | plants % Cover ____ Wetlands

AquaticOrganisma. | Wateriowd Fish (adulf) Fish (juvenile) Frogs Turtles
Cpueant Snakes Other:

Invertebrates: Intolerant | Facultative | Tolerant None
Riparian Zone Width of natural vegetation zone from edge of active channel outonto flood plain: __ {ft)

Circle vegetative layers: @ shrubs - @

O Significant bare areas within riparian zone l O Evidence of non-buffered concentrated flows
Tributary is Matugal Artificial (Man-Made) | Manipulated (Explain below) @habla, /

Unstable

“hannel Condition  (Chanaglizatioh/Braidi | Unnatural RGwncuting> | Dikes/Berms | Excessive bank

ng straightening erosion
Disturbances ,b/uvmmdumtuﬁparianm LF, Marnure in stream or on banks

STREAM QUALITY (indicate) | O High ),[ Moderate O Low

High Quality: Materal channel {no stroctures or dikes: no evidenos of downcutting or excessive interal cutting]; evidence of past channel alteration with significam recovery any
dilers flevies are gel back to provide nocess (o adequate flood plain: natural vegetation extends af least onve or twa sctive channel widths on each side; hanks stable and protected by |
roots that extend to the base-flow elevation; water clear to tea-colored; no barrien 1o fish movemend {seasonal waler withdrawals prevent movement |, many fish cover types i
available; diverse and stable aquatic habitat: no disturbance by lveitock or man intolerant macroinverichrales present.

Moderate Quality: Altered channed evidenced by rip sap and for channeiization; dikes/Tevess restrict food plain width; natum] vegetation extends 1,312 of fhe active channe|
width on each side; filtering function of riparian vegetation only modemiely compromised; banks moderately unstable (satside bends actively eroding with lew fallen trees);
considerable water cloudiness, nibmerged objicts covennd with green film; moderale odor; minor barriens (o fish movement; 4-3 fah cover types available; fair aquatic habitat;
midrdmum disturbance by livestock or man; Facultative macrolnvertchrales present.

Low Quality: Channel is actively downcutting or widening: fip rap ond channelization excessive; flood plain restricted by diles/levess; natural vegstation less than 1/3 of the

sctivee charme] widih on each side; lack of regeneration; fltering function seversly compromibsed; Banks unstable {inside and outside bends actively eroding with numerous fallen
trees]; witer very hurbid to muddy; obvwious pollitants (aigal mats, surface soum; surface sheen; heavy odor; green color to wales severe barmiers bo fish movemeni; 2-0 fish cover
types available: e i no squatic habital; severe disturbance by livestock or man; tolerant o no macrolnvertebrales present.
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15810 Park Ten Flace
Suite 300
Houston, Texas 77084-5140

WATERBODY DATA SHEET

ERM.
Waterbody Name: m‘tﬁﬂl Waterbody ID No.: S é&&[_

@Eﬁ;} Re-Route  Access Rood  Warehouse Site  Other:
Associated Wetland No.. (A AR O0) 4"
Date: 8- a‘a, 4 Client/Project Name & No-: SEELL (aj{u( M Milepost: W‘“@M

Investigators: C‘Lm; mﬁ- Quad Name:

State/County/Municipality: Picture No.:

ST 0T £ |

i i T =

:
R e

Waterbody Sketch Plan
Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Fhoto Locations, and Survey corridor

Y

—
. e L

ST L AT
' Angle of Crdssing at Centerlines __

Waterbody Type lake | Pond  BorrowPit  River /‘@ Ag Ditch  Other:
Stream Flow e Slow Very Slow None
Flow type Ephemeral (Flows Direction:
m} I = Months of estimated ﬂcw:m
OHWM Indicator Clear natural lineon bank | <Sfielying/| Wrested vegetation |  Scour Water Staining
Bent, matted or missing Wrack Litter and debris
vegetation line
Sinuosity Straight ¢ Meangerisg Subsurface Flow? Yes No ¢ Unknows |
Stream Depth (in.) 03 36 6-12 12-18 18-24 24-36 3648 48-60 60+
Stream Widih (1) Top of Bank (at crossing location): 7 | Water Surface (at crossing location): 5
Bank Height (ft) Left 0-2 G2 45 68 8+
{looking downsiream
else give direction you | Right D-2 @ 46 -8 B+
are facing here:___)
Bank Slope (% Left 0-20 @@ 4060 60-80 80+
(looking downsiream = ==
else give direction you | Right @\ 40-60 60-80 L
jare facing here:__)




Circle vegetative layers: trees

shrubs

<

Stream Substrate % | Bedrock___ Gravel Sand_ Silt/Clay MY | Organic___

Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools _

Undercut Banks Overhanging h-atrean‘umu‘%_ In-strearn submerged | Bank root systems | Fringing NS | &
trees/shrubs plants % Cover plants % Cover ____ WetlandsiAR {{Ba, {

Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles |

uRa Snakes Other: |
Invertebrates: Intolerant | Facultative Tolerant | None |

Riparian Zone Width of natural vegetation zone from edge of active channel out anto flood plain: (ft) I

[ O Evidence of non-buffered concentrated fows

Tributary is (Naturady Artificial (Man-Made) | Manipulated (Explain below) Giable) /
Unstable
“hannel Condition  (Channelizatioy/Braidi | Unnatural Downcutting Dikes/Berms | Excessive bank
- et :
Disturbances w Livestock access to riparian zone Manure in stream or on banks

R Mo
Habital 11 Nu.:

STREAM QUALITY (indicate)

| O High

'S{ Moderate

O Low

widih on each side; Alering function of riparjan vegelation only
considerable water cloudiness, submerged

active channel widih on each side; lack of regeneration; filtering function
trees); waler very hurbid to muddy; obvious pollutants {rdgal mats, surface scum, surface sheen); heavy odos; green colos lo waler; severe barriers to fish movement; 2-0 fish cover
types available; liftle io no aquatic habitat; severs disturbance by livestock or mary tolersnt or no macroinvertebmbes present.

High Quality: Natural chamnel {nw stroctioces or dikes; no evidence of downcutting of excessive lateral cutting); evidensce of pasi chansed alievation with significant recovery; any |
dikes flevies are set hack to provide scoess 1o adequate flood plain; netural vegetation extends st least one or twe active channel widths on each side; banks stable and protected by |
roots that extend to the base-flow elevation; water clear o ten-calored; no barriers fo fish movement [seasonal water withdrawals prevent movement); many fish cover types

available; diverse and sinble aquatic habitat: no disturbance by livestock or man; intolerant macroinvertebrales present

Moderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/Tevees restrict flood plain width: natural vegetation extends 1/3-1/2 of the active channel
maoderately ; hanks mioderately tinstable ioutside berids actively eroding with few fallen trees):

objects covered with green film; moderate odor; minor barriers to figh movement; 4-3 fish cover types available; fair squatic habitat;

tnimum disturbance by livestotk or man; Faculiative macrolnvertebrates present.

Low Quality: Channel is actively downcutting or widening: fip rap and channelizafion excessive: flood plain restricted by dikes (levoes; natural vegetation less than 1/3 of the
; Banks unstable {inside-and putside bends actively wroding with numerous fllen
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15810 Park Ten Flace
Suite 300
Houston, Texas 77084-5140

WATERBODY DATA SHEET ERM.

|
Waterbody Name: .Lmbé]ﬂ" Waterbody 1D No. = 4 4‘ {2 ﬁz

@ Re-Route  Access Road  Warehouse Site  Othen
Associated Wetland No.: qu—
g Zlr~ ocf Client/Project Name & No: S, Lh’m Milepost:

Investigators: (: [ g @H Quad Name:

Stal:ﬂ'Cnm‘rt}fmlmuﬂpahljh [N ﬁ-:tumun. A"n ﬁg 2

5-

‘I

'l_

L1
<4
I

M

“Waterbody Sketch Plan &
Please include; Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Lotations, and Survey corridor

N

lz5

! IZ i [
- / Angle of Crossing at Centerline:
Waterbody Type Lake | Pond _ BorowPit River  (Sfeams Ag Ditch  Othec
Stream Flow Fast ¢ Nodimmie Slow Very Slow None
Flow type W > Intermiltent/Seasonal  Ephemeral (Flows Diirecti
ths anrually]  (Flows <3 months -:ml}' in response to : % P
o i Months of estimated flow: _@28. (4
OHWM Indicator Clear nataral line on bank Wrested vegetation |  Scour Water Staining
Bent, matted or missing Soil character changes | Abrupt plant community change Wrack Litter and debris
vegelation line
Sinuosity Straight Meanderin Subsurface Flow? @ No Unknown
Stream Depth (in) 03 612 12-18 1824 | 2436 | 3648 48-60 60+
Stream Width (ft) Top of Bank {at erossing location): : Water Surface (at crossing location):
Bank Height (ft) Left 2.4 Firs 68
(looking downstream ﬁ 4
else give directionyou | Right @ 24 4t 68 §+
are facing here:___)
Bank Slope (%) Left 2040 4050 &0-80 80
(looking downstream -
(else give dirsction you | Bight 2040 1060 6080 80+
| are facing here: ) el



[ forms, constric EROSI G PO

'-;=-_|_'_;.__.4i.'."r=1'.-'!'.'1':~'i'."_-:.;E=. O EONS LTI entialiexisting dishirpinces, an

Water Appearance
Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substzate % | Bedrock____ Gravel____ Sand____ Silt/Clay_=7J. | Organic 488
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Indercut Banks In-stream In-stream submerged | Bank root systems | Fringing
'@ plants % Cover _2C | plants % Cover ___ Wetlands
guatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles
ibserved o Other:
Invertebrates: Intolerant Facultative Tolerant None
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: (ft)
Cirdle vegetative layers:  wees (b Chedp
O Significant bane areas within riparian zone |I:I Evidence of non-buffered concentrated flows
Tributary is Ml Artificial (Man-Made) | Manipulated (Explain below) SEble) /
Unstable
“hannel Condition @Mﬂl Urnmnatural Downicutting Dikes/Bermsa Excessive bank
straightening erosion
Disturbances ﬁ:uﬁmmmﬁparﬁnm Eﬁl Mznure in stream or on banks
0 Waste discharge pipes present O Other:

{ O High O Low

STREAM QUALITY (indicate)

m&iﬂdmh

dilkes /levies are set hack lo provide sccess 1o sdequale [lood plaing natisal vegetation extends ol least one or two sctive channel widils on each side; banks stable and protecied by
roots that extend 10 the base-fow elavation; water clear to toa-cotored; no barriers in fish movement (seasonal water withdrawals prevent movementl; many fish cover types
available; diverse and stable aquatic habltat; no disturbance by livestock or man; intolerant macrediwertebrates present

Moderate Quality: Aliered channel evidenced by rip rap und for channelization; dikes/levess restrict flood plain widih; natiral vegetation extends 1/3-1/2 of the sctive channel
width on each gide; filering funchen of dparian vegetation only moderately compromized; banks: modemiely unatable (outside bends actively emding with few lallen trees),
considerable water clowudiness, covered with green filmg modenate odar; minor barriers to fish movernent; 4-3 fish cover types available; fair aquatic habitar;
minimum distirhance by livestock or man; Facultstive macroinvertebrates present.

Low Quality: Chinemnial i actively downcitting or widening: dp mp and channefization excessive; flood plain restricted by dikes/levees] natuml vegetation Jess than 1/3 af the

active chanme] width on each side; lack of regenerationg filtering function severely compromised; Hanks unstable (nside and outside bends actively ernding with numerous lallen
trees); water very turbid 1o muddy; obvious pollutants falgal mats, surfice scum, surface shem}; hravy odor green color 1o whler sevene barriens to fsh movements 240 fish cover
types available; e i no aqustic habitat; sevese distusbance by livestock or mus, (olersnl or no macroinvertebrales present.

High Quality: Natural channel (no strischares or dikes; no evidenoe of downculting or excessive Interal cutting); evicence of past channel alteration with significant recnvery, anmy

‘
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15810 Park Ten Place
Suite 300
Houston, Texas 77084-5140

WATERBODY DATA SHEET

ERM
Waterbody Name: QI-_‘i_Em:yw Waterbady 1D No.: \S M

@ Re-Route AccessRoad Warehouse Site  Other:

Associated Wetland No.:

ClientProject Name &No: & e W Milepost: k,w

. ; Quad Name:

Waterbody Sketch Plan =
Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor |

'1 | \ |

\-:._ (25" ]= (e

Angle of Crossing at Centerline:

Waterbody Type S @. Ag Ditch  Other.  CAVA W&
Stream Flow Fast Moderate VerySlow =
Flow type Perennial (Flows>  Intermittent/Seasonal ows Directions
3 months annually)  (Flows <3 months y in response to : ’
annually) eainfall) Months of estimated flow:
OHWM Indicator Clear natural lineonbank | Shelving? | Wrested vegetation | Scour Water Staining
Bent, matted or missing Sail character changes Abrupt plant community change Wrack Litter and debris
vegetation line
Sinuosity Straight @ Subsurface Flow? Yes No Unknown
Stream Depth (in.) ﬁ, 36 612 12-18 18-24 24-36 3648 48-60 60+
Stream Width (ft.) Top of Bank (st crossing location): Water Surface (at crossing location):
Bank Height () Left 0-2 46 -8 &
(looking downstream @f -
else give direction you | Right 0-2 @ 4-6 &8 B+
are facing here: ) 1)
Bank Slope (<) Left p-20 20-40 40-60 G2 D) 80+
(looking downstream =
clse give direction you | Right 020 () 40-60 080 | 80+
| are facing here: ) |




l\m Floating algal mats Obvious surface scum | Sheen onsurface Greenish colpr Other:
Stream Substrate % | Bedrock____ Gravel £ Sand__ 20 Silt/Clay____ | Organic
Aquatic Habitals Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing

trees /shrubs plants% Cover | plants % Cover Wetlands
Aquatic Organisms | Waterfow! Fish (adulf) Fish (juvenile) Frogs Turtles
e Snakes Other:

Invertebrates: Intolerant Facultative Tolerant None
Riparlan Zone Width of natural vegetation zone from edge of active charmel out onto Aood plain: (it

Circle vegetative layers: trees shrubs d@_

O Significant bare areas withiin riparian zone I 0 Evidence of non-buffered concentrated flows
Tributary is 4@ Artificial (Man-Made) | Manipulated (Explain below) /

nstable
“hannel Condition w;&m’m Unnatural Downcutting Dikes/Berms Excessive bank
straightening erosion

Disturbances Mgl Livestock access to riparian zone P Manure in stream or on banks

STREAM QUALITY (indicate) 'O High R, Moderate B low

High Quality: Nahral channel (po struchures or dikes; no evidence of downcutting of excessive latetal cultingl; evidence of past channel alteration with significant fecevery; any
dikes Tavbis ave set back 1o provide acoess to adequate flood plait; natural vegetation eatencs at least ome o fwo active channel widths on each side; banks stabile and protected by
roots that extend io the base-fow elevation; waber clear 1o lescolored; no barriers o fidh movemend (sessonal water withdrawals prevent movementl many fiah cover iypes
available; divene and stable aquatic habitat; no distutbance by livastock or man; intolerant macroinvertebrvies present.

Moderate Quality: Altered channel evidenced by rip map and/or channelization; dikes/levees restoict flood plaln widil; natural vegetation exiends 1/3-1 /2 ol the active chanmef
width on each side; filtering fhumction of riparian vegetation only moderately compromised; banks moderately urstakle (outside bends actively eroding with few fallen trees):
considerable waler cloudiness; submerged objects covered with green filrm: medamate odor; minor barriens 1o fsh movement; 4-3 fish cover types available; lalr aquatic habiltat:
minimiim disturbancs by lvestock or man; Facultative macroinvertebrates present.

Low Quality: Channel is actively downcutting or widening: rip rap and channefization excessive; flood plain restricied by dikes /levees; natural vegetation less than 173 'of the

ve channe] width on each side; lack of regeneration; filtering function severcly compromised; Banks unstable (inside and culside bends actively eroding with memerous fallen

§; water very furhid to muddy; cbvious poliutants (algal mats, surface scum, surface sheen); heavy odor; green solor io waler; severs barriers to fish moviement; 2-0 fish cover
types available; little to no aguatie habliat; severe disturbance by Hvesiock or mart; tolerant or no macminvertebrotes present.
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15810 Park Ten Place
Sulte 300
Houston, Texas 77084-5140

WATERBODY DATA SHEET ERM
Watesbody Name: W)\ [netsn S&Q_M {pe Waterbody 1D No: S AR COA~
(_@ Re-Rotite  Access Road  Warehouse Site  Other: .

Associated Wetland No.:

D:EEB '2:2 "ﬁ'q Client/Project Name & Mv:n..'suE t l E Milepost: Mﬂ(
S E*I’M Z&ZLE{.W Eﬂ: N;m - Az AT

TG

Wmm;r Sketch Plan

Please include: Directiona) & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridar

T ‘; |

T _——Zea o )
Angle of Crnsnmg at Centerline:

Waterbody Type lake | Pond  BorrowPit River  §fream> Ag Ditch  Other:
Stream Flow Fast ,Mﬁﬂmﬁ Slow Very Slow Narne
Flow type (Flows > termittent/Seasonal  Ephemeral (Flows Directam_é =
annually)  (Flows <3 months only in response to ; ﬁ
ly) infall) Months of estimated flow:

OHWM Indicator Clear naturalline on bank | Ghglvia) | Wrested vegetation | Scour Water Staining

Bent, matted or missing Sail character changes | Abrupt plant community change Wrack Litter and debris

vegetation line

Sinuosity Straighi Subsurface Flow? Yes No @ EE:":’
Stream Depth (in.) 03 | G3J 1824 | 2436 | 3648 | 4860 60+
Stream Width (ft.) Top of Bank (at crossing location): !ﬁ 3 Water Surface (at crossing location):
Bank Height (ft) Left p-2 1) 46 68 8+
{looking downstream
else give direction you | Right D2 eV &6 6-8 B+
are facing here:__)
Bank Slope () Leit 0-20 20-40 40-60 @ B0+
{locking downstream =7
else give direction you | Right 0-20 20-40 40-60 y B0+
are facing here:_




Water Appearance C Slightly Turbid
Obvious surface scum

Stream Substrate % | Bedrock Gravel A0
Agquatic Habitats Sand Bar Gravel Bar
Undercut Banks Overhanging In-stream mﬂ?

trees /shribs plants % Cover 3 & | plants % Cover_____ Wetlands
Aquatic Organisms | Waterfowl Fish (adulit} Fish (juvenile} Frogs Turtles
Observed Snakes Other:

Invertebrates: Intalerant | Facultative | Tolerant 1 None
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: (ft)

Circle yegeialive layers:,  lees @ @

O Significant bare areas within riparian zone I O  Evidence of non-buffered concentrated flows
Tributary is Ghup Artificial (Man-Made) | Manipulated (Explain below) SEER- /

Unstable

“hannel Condition ¢ Chaglization Braidi | Unnatural Downcutting Dikes/Berms | Excessive bank

ng straightening erosion
Disturbances B Livestock access to riparian zone R’hhnmhﬂrﬂmmmbmh

STREAM QUALITY (indicate) | @ High ﬁ'Mndr_rnu O Low

High Quality: Matura] chanrel [no struchares or dikes; no evidenoe of downoutting or excessive lateral cutting): evidence of past chanmel alterabion with significant reemeery; any

dikees levies are set back to provide access to adequate finod plakn; natural vegotation exiends ot least ane of fwo active channe] widihis on each side; banks stable and protected by
roots that extend to the hase-flow ebrvation; water clrar W tea-colared; no barriers 1o Bsh movemenl (seasonal water witdmawals prevent mevemwnt); many fish coves types
avallable; diverse and stable aquatic habitat; no disturbance by lvestock or man; mtelerant macroinvertchrates present.

Moderate Quality: Altered channel evidenced by rip sap and for channelization; dikes /levees restrict lood plain wicth; natural vegetation extends 1/31/2 of the acthve channe|
widih on each side; filtering function of riparian vegeiation only moderately compramised: banks moderately unstable foutside berids actively sroding wiih few fallen trees);
considerible water cloudiness, submerged objscts coverd with green filmy; moderate odor; minor barrlers to figh moverent; 4-3 Bsh cover types available: (alr aquatic habitat;
minimum disturbance by livestock or man; Fecultative macroinveriebralis present.

Low Quality: Channel s actively downcutting or widening; rp rap and channetization excessive; lood plain restricted by dikes levees; natural vegetation less than 1/3 of the

sctive channe] width on eich side; lack of regeneration; iltering fenction severely compromilsed; Banks unstable (inside and outside bends actively eroding with numerous fallen
trees); waler very turbid to moddy; obvious pollutants (algal mats, surface scum, sirface sheen); Heavy ador; green color o water; seviere barriers (o fish motvement: 20 fish rover
types available Hitle to no aqustic habitat; severe distuthance by lvestock or man; lolerant or no macroinvertebrates present.
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15810 Park Ten Flace
Stxite 300

Houston, Texas 77084-5140

WATERBODY DATA SHEET

ks
Wlhzﬂ:l-ndjr Name: = Waterbody 1D No.:

Re-Route . Access Roed Warehouse Site Other:

Associaled Wetland No.:

Date: E §—3 _@ Client/Projest Namekﬂu.éuﬁ;l kUwv

Investigators: Q&ﬁ(ao..t mw

E:.m{ vipost Hley masa

Quad Name:

Waterbndjr Sketch Plan

Aﬁ‘i’

Al

T

4,.'-—@‘__‘
-

\

2!

g3

Angle of Crossing

Centerline:

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerling, Photo Locations, and Survey cornidor

Waterbody Type Lake L/ Pond  BorrowPit  River Ag Ditch  Other:
Stream Flow Fast Moderate Sow Very Slow or.e
Flow type Perennial (Flows>  Intermittent/Seasonal ows Direction:_ == _
3 months annually)  (Flows <3 months anse to 4 ;
ally) rainfall) Months of estimated flow: !

OHWM Indicator Clear natural line on bank Qelving| Wrested vegetation |  Scour Water Staining

Bent, matted or missing Soil character changes | Abrupt plant community change Wrack Litter and debris

vegetation line =
Sinuosity G Meandering Subsurface Flow? Yes No | Wgknowy
Stream Depth (in) 03 36 Gl [ 12 18-24 24-36 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): . Water Surface (at crossing location): ¢
Bank Height (ft) Left D2 4-6 &8 8+
(locking downstream
else give direction you | Right D2 4-6 &8 8+
are facing here: ) =
Bank Slope (%) Left 0-20 @" 40-60 L 60-80 80+
(looking downstream :
else give direction you | Right @ 2040 40-60 60-80 804
{ are facing here: )




Client/Project Naine & No.:

s

Slightly Turbid
NA- Ficating algal mats | Obvious surfacescum | Sheenonsurface . - | Greenishcolor - | Other:

Stream Substrate % | Bedrock Gravel _| Sand €2 ﬂlt;ﬂ;& Organic___
Aquatic Habitals | Sand Bar Grave! Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream t In-stream submerged | Bank root systems | Fringing

trees /shrubs plants % Cover {08 | plants % Cover ____ Wetlands
Aquatic Organisms | Waterfowl Fish (adulf) Fish (juvenile) Frogs Turtles
Observed Bakis Other:

Invertebrates: Intolerant | Facultative | Tolerant None
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: ___________(ft)

Circle vegetative layers:  trees shrubs @

O Significant bare aveas within riparian zone O Evidence of non-buffered concentrated flows
Tributary is @ Artificial (Man-Made) | Manipulated (Explain below) QE?:
“hannel Condition @M Unnatural Downcutting Dikes/Berms Excessive bank

straightening erosion

Disturbances mi\rﬁbocknmmluﬁparianm Wl Manaire in stream or on banks

O Waste discharge pipes present

By WA
syosion potential, &
LT PHAETEE ), X5

s

STREAM QUALITY (indicate) | O High B Moderate O Low

High Quality: Natural channel {no structures ot diles; na evidence of downutting or excessive Interal cutting); evidence of past charmel slteration with significant recoreery; any
dikes /levies are set back to provide nootsa o adequiate flood plain; natural vegetation extends at least one or two sctive chanmel widths on erch side; banks stable and protected by
toots that extend to the hase-flow elevition; water clear ke tea-calared: no barriers to fish movement [seasonal water withdrawals prevent movement); many fish oo types
available; diverse and stable aquatic habitat; no disturbance by Bvestock ne man; intolerant macroinverichrales present.

Moderate Quality: Altered charmel evidenced by rip rap and for dharmelizstion; dikes/levess resirict Hood plain widihy natural vegetation extends 1/3-1/2 of the active channed
witdth on each side; filkering function of dparian vegetation only moderately compromised; banks moderately unstable [ouiside bends actively eroding with few [allen tees)
cormiderable water cloudiness, submerged objects covered with green film; moderate odor; minor basriers o fish moverment; 4-3 Bsh cover types available; falr aquatic habitai;
miirdmum disturbance by Hvestock or man; Facultative macroinverfebrates present.

Low Quality: Channel & actively downculting or widming; rip rap and channelization excessive; flood plain restsicted by dikes flevess; ratural vegetation less than 1/3 of the
active channel width on each side; lack of regeneration; fil tering function severely compromised; Barks unstable (inside and oulside bends sctively eroding with numerous fallen
treesl; wxvn?[lhuﬁd to muddy; obvious pollatants {algal mats, surface scum, surface sheen; heavy odor; green aolor to waler; severe barrier (o Hih movement 340 fish cover |
types avallable; little to no aquatic habitat; sewere disturbance by Hvestock ‘o man; lolerant or no macroinvertebmaies present, |
J
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15810 Park Ten Flace
Suite 300
Houston, Texas T7084-5140
WATERBODY DATA SHEET

Waterbody Name: _\, MWU\
Re-Route  Access Road  Warehouse Site  Other:
Associated Wetland No.:

Date: E_Q'jvm Client/Project Name & No.: Milepost:
Investigators: Q EEI ' EE:: ,E Fr

Quad Name:
S e [ FiaweNo: ABU A0Z
H = i ; _ ™ ': :"EE:P"FS.‘.’!'?‘W.“-" o '.~ ¥

Waterbody Sketch Plan e
Please include; Directional & North Arrow,; Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor |

M

Waterbody 1D No:

< 2c0 - |

Angle of Crossing al Centerline:

Waterbody Type lake | Pond  BorrowPit River  Bfream) Ag Ditch _ Other
Stream Flow Fast Moderate Slow Very Slow MNon
Flow type Perenmial (Flows>  Intermittent/Seasonal wnm .
3 months annually)  (Flows <3 months Tespanse to .
annually) infall) Months of estimated flow: Z
OHWM Indicator Clear natural line on bank elvink | Wrested vegetation @ Water Staining
Bent, matted or missing Soil character changes |  Abrupt plant community change Wrack Litter and debris
vegetation line
Sinuosity Straight C@- Subsurface Flow? Yes @ Unknown
Stream Depth (in.) 36 6-12 12-18 18-24 24-36 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): 73" | Water Surface (at crossing location): /"
Bank Height (ft.) Left 0-2 4-6 &8 8
{looking downstream @ :
else give direction you | Right 0-2 @ 46 &8 B+
are facing here:____)
Bank Slope (9) Left 0-20 20-40 4 60-80 B+
(looking downsiream
else give direction you Right G20 2040 60-80 50+
|are facing here: )




= _-."'-__l'_'_

ﬂi}ﬁiﬁﬁ ATTRIB [BUTES.

I:l Waste discharge ppesprmt

P

'“.1.|.."" o e ful for ‘.L.tl.

il u-|4-u-| “| “n

O oOtker

Water Appearance | Clear Turbid Very Turbid
MR' Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock Gravel_20> Sand 20 sit/Clay_ O | Organic____
Aquatic Habitats | Sand Bar Grave! Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream m?b_ In-stream submerged | Bank root systems | Fringing
trees/shrubs plants % Cover plants % Cover ___ Wetlands
Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles
bty i Snuakes Other &
Invertebrates: Intolerant J Facultative i Tolerant None
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: {ft)
Circle vegetative layers: trees shrubs
O Significant bare areas within riparian zone O Evidence of non-buffered concentrated flows
Tributary is Entm'ﬂl ) Artificial (Man-Made) | Manipulated (Explain below) %_f
i
“fannel Condition @mmm Unnatural Downcutiing Dikes/Berms | Excessive bank
straightening erosion
Disturbances i Livestock access to riparian zone XL Manure in stream or on banks

emtial, exasting

distirbance

_._...'_1...1.' AT mdl .-u..__.

STHEAM QUALITY (indicate)

| O High

Moderate

O Low |

ermsiterahle water cloddiness, submerged
minimum disturbanes by Hyvestock or man; Facultative

Low Quality: Charnel is actively downcutting or widening: rip rap and charmelization excessive; flood plain restricted by dikes/levees; natural vegetation
Ffunction sevently compromised; Banks unstahle firsidi and culside bends actively eroding with numerous (allen
trees); water very herid o muddy; obvious polhutants (algal mats, surface scum, surface sheen); heavy odor; green colct to waler; severe barriers o fish movement 240 fish covet
types available: little to no aquatic habilat; severs distizrbance by livestock or man; iolerant or no macroinvertebrates present.

nctive channel width on each side; Iack of regeneration; Altering

tes present.

High Quality: Naturl channel (no structires or dikes; no evidence of downcutting or excessive Il cutting); evidence of past channe] alteration wdth significant recoveryc any |
dikes /levies are set back 1o provide access 1o adequale food plaing natural vegetation extends at beast oneor bwooactive-channe! widths on each side; banks stable and protecied by
roots that extend to the base-fow elevation; waler clear bo tea-coloved; no barriers to fish movement (seasoeal witer withdrwals prevent movement); many fish cover types
availoble; diverse and stable aquatic habitat; no disterbance by livestock or marn: intolerant macroimveriebraiey present.

Moderate Qualiby: Altered channel evidenced by rip sap and for charmelization; dikes levees restrict Aood plakn width; natural vegetation extends 1/3-1/2 of the active channel

width an each side; filleding function of rparian vegetabon only moderately compromised; banks moderalely unstable [outside bends actively eroding with few fallen trees),

objects coverad with green film; moderabe odor; minos barriers bo fih movement; 4-3 fish cover types available: falr aquatic kabitat;
ey ertebea

less than 1/3 of the
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15810 Park Ten Flace
Suibe 300
Houston, Texas 77084-5140

WATERBODY DATA SHEET
Waterbody Nme:u_nluwui e ) Waterbody 1D No.:

Gttt ReRoute AcessRosd  WarehouseSite  Other

Associaled Wetland No.:

Date: 8 9‘-‘}.,041 Client/Project Name & No.: M—-” MHEF“W

Investigators: M .Z/ﬁ &w T Quad Name:
Stnu.i't‘.‘nmtymhmidpaﬂty" F Pifhm No: A-{ﬁ I\-l 0¥

_'.'L‘:*-d‘!l_":'--. = |
4% - i Y

ilth
Please include: Directional & North Arrow, Cenlerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

h

A

) W
(

—hﬁuﬂmg at Centerline:

Waterbody Type Lake | Pand Barrow Pit  River w Ag Dith  Other A

Stream Flow Fast g@@ Slow VerySlow None

Flow type (Flews>  Intermittent/Seasonal  Ephemeral (Hows Direction:

3 months annually)  (Flows <3 months only in respanse to ;
i) I Months of estimated flow: _ &
OHWM Indicator Clearnatural lineanbank | (SRelving) | Wrested vegetation o Scous) Water Staining
Bent, matted or missing Soil character changes | Abrupt plant community change Wrack Litter and debris
vegelation 2 = ine

Sinuosity Straight Meandering> Subsurface Flow? No Unknown

Stream Depth (in.) @3 | 36 6-12 1218 18-24 24-3 3648 48-60 60+

Stream Width (ft) Top of Bank (at crossing Iocation): | Q ! Water Surface (at crossing location): - 5

Bank Height (ft) Left 24 +6

{looking downstream @ & Bt

else give direction you | Right g 24 46 68 8+

are facing here:____)

Bank Slope () Left 20-40 40-50 60-80 B0+

(looking downsiream

else give direction you Right 20-40 40-60 60-80 80+
farefacinghere: )




—

uALTAT

Water Appearance | Clear Slightly Turbid Turbid Very Turbid lnr:
m Floating algal mats Obvious surface scum | Sheen on sirface Greenish color Other:
Stream Substrate % | Bedrock. Gravel Sand Silt/Clay_____ | Organic___
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Poals
Lindercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Pringing
trees /shrubs plants % Cover 0 | plants % Cover ___ Wetlands
Aquatic Organisms | Waterfow! Fish (adult) Fish (juvenile) Frogs Turtles
Observed Snakes B
Invertebrates: Intolerant | Facultative Tolerant | Nane
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: (M)
Circle vegetative layers: trees n@l @
O Significant bare areas within riparian zone O Evidence of non-buffered concentrated flows
Tributary is “f@- Artificial (Man-Made) | Manipulated (Explain below) ﬁ-i) §
Unstable
“hannel Condition @MI Unnatural Downcutting Dikes/Berms Excessive bank
straightening erosion
Disturbances 'ﬂ'\uﬁm&mm@am:me e Manure in stream or on banks
O Waste discharge pipes present

STREAM QUALITY (indicate) | O High BF Moderate O Low '

-

High Quality: Matural channel {no stroctures or dikes no evidence of downuiting or excessive lateral cunting): evidence of past chanmel alteratiom with sygnificant recovery; any
dikes, Jovies are st back ta provide sccess to adequate flood plain; natural vegetation extends at least one or two active channel widihs on each side; banks stable and profecied by
roots that extend o the base-flow ebevation; water clear ta tea-colared; no barriers to fish movement (seasonal water withdrawals prevent mavemeni]; many Hah cover types
avadlablic diverse and stable aguatic habitat; no disturbance by livestock ar man; intolerant macroinverieheales present

Moderate Quality: Alieced channed evidenced by rip zap and for channelization; dikes,/levees restrict flood plain widthy nafural vegeiation exiends 1/3-1/ 2 of the active channel |
width on ench side; filtering function of riparian vegetation only moderaiely compromised; banks moderately unstable (sutside bends actively eroding with few fallen tress);
comsiderahle water clondiness, submenged objects coverad with green film; moderate odor; minor barrlers to fish movement; 4-3 fish cover types availabe; fair aquatic habitat;
miinimum disturhance by livesiock or man; Facultative macroinvertcbrates presant.

Low Quality: Channel is actively downcutting or widening: rip tap and channelization excessive; flood plain restricted by diles,levees; natural vegetation less than 173 ol the

setive channel width on each side; Isck of repeneration; [ltering function sevesely compromised; Banks unstable {inside and outside bends actively eroding with numerous fallen
trees}; walsr very turbid to muddy; obvious pallitants {algal mats, surface scum, surince sheen); heavy odor; green color o wa e severe baoriers to fish movement; 2-0 Hih cover
types availabile; litile in no aquatic habiiat; severs disturbanes by lvestock or mun; tolerant or no macroinvertebrutes present.
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15810 Park Ten Flace
Suite 300

Houston, Texas 77084-5140

Waterbody Name: _me

WATERBODY DATA SHEET

Re-Route.  Access Road  Warehouse Site Other:

Waterbady 1D No.;

Associated Wetland No:

I

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Su.rve_y_c-;:lrddnr.‘

\

Date: &) 7] <0 | Client/Projest Name & No. S'?m_ Milepost: g,
Investigators: C‘:M/ ZE{,:}L&"‘E’ Quad Name: 2
State/County/Municipality: Picture No.: A (0
e W at— ]
SERPER BRI !
Waterbody Sketch Plan

e a— |

Annle Clwln atCenterlines
Waterbody Type Lake | Pand  BorrowPit  River @) Ag Ditch __ Other: d
Stream Flow Fast Moderate VerySlow
Flow type Perennial (Flows>  Intermittent/Seasonal L’;ﬂ@[ﬂm Direction:__E—
3 months annually)  (Flows <3 months orly irrresponse {o o
gy et Months of estimated flow: _[ =3 _
OHWM Indicator Clear natural line on bank @ Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes | Abrupt plant community change Wrack Litter and debris
vegetation line
Sinuosity CStraight m Subsurface Flow? Yes Qo) | Unknown
Stream Depth (in.) 3-6 6-12 12-18 18-24 24-36 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): W Water Surface (at crossing location): Z;’
Bank Height (ft) Left = 24 46 &8 B+
{looking downstream
else give direction you | Right @ 24 4-6 68 8+
Bank Slope (v) Left @ 20440 40-60 60-80 80+
(looking downsiream ™
else give direction you | Right D 20-40 40-50 60-80 80+
are hete: )




Stream Substrate % | Bedrock____ Gravel_Z&) Sand_ZJ Silt/Clay_{oQ | Organic____
Aquatic Habitats | Sand Bar Gravel Bar Misd Bar Gravel Riffles Deep Pocls
Undercut Banks In-stream emergent In-stream submerged | Bank root systems | Fringing
trees /shrubs plants % Cover _____ | plants % Cover ____ Wetlands
Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles
Observed Eas Other:
Invertebrates: Intalerant | Facultative | Tolerant None
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: (ft)
Circle vegetative layers:  trees shrubs  (Cheths
O Significant bare areas within riparian zone | 0O Evidence of non-buffered concentrated flows
Tributary is @ Artificial (Man-Made) | Manipulated (Explain below) @ /
nstable
“hannel Condition | ChannetiZfion/ Braidi | Unnatural Downcutting Dikes/Berms ve bank
ng straightening erosion
Disturbances TR Livestock access to riparian zone A Manure in stream or on banks
O Waste d.im::’rurgz pipes present O Other:
P BT O = ==

1 |” |~|=.‘|

nks; Brosion pol
ritennal, e

GO [P,

F ]
STREAM QUALITY (indicate) | O High ﬁlMpdmtt O low
= ra
High Quality: Mabiral channel (o structuses or dikes; no evidence of downcutting or excessive lateral cutting]; evidence of past channel alteration wilh significon! recovery; any
ks flevies are set back o provide sccess tn sdequate feod plain; natural vegetation extends at least one or two active channel widtha on ssch side; banks stable and protected by
roots that extend 1o the base-flow elevation; water clear to fes-colored; no barriers o fish movemneni {seasonal water withdrawals pravent movement); many fish mover types
arvailable; diverse and stable aquatic habitat: no distirbance by livestock or marg inlolerant macroinvertebrates present.

Moderate Quality: Altered channel evidenced by tip rap and/ or channelization; diles /levees restzict flood plain width; natural vegetation extends 1/3-1/2 of the active channe]
widih on sech side; fltering function of riparian vegetation only moderately compromised; hanlks moderately unstable [outside bends actively moding with lew fallen trees]; |
ennsiderable waler cloudiness, submerged objocts coversd with green Al moderale odor;: minor barriers 1o fish movement: 4-3 fish cover lypes available; fuir squatic halritat;
minimum disturhanee by livestock or man; Focultative macroinvericbrates prosent.

Low Quality: Channel is actively downcutting or widening: rip rap and charmelization excessive; flood plain restricted by dikes/levees; nalural vegetation legs than 1/3 of the

petive channel widih on esch side; lack of regenemtion; Sltering function severely compromised; Banks unstable (inside and outside bends actlvely eroding with mumeross lallen
trees); wisker very turbid (o muddy; obvious pollutanis (algal mats, surface scum, suriace sheen); heavy odor; green color 1o watter; severe barriers 1o fish movement; 10 fish cover
typres available; littls ko no aguatic habitat; severs disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place
Suite 300

Houston, Texas 77084-5140

Waterbody Name:

WATERBODY DATA SHEET

Re-Route  Access Road  Warehouse Site  Other-

Waterbody ID No.:

Associated Wetland No.:

Date:g 27-04

Milepost:

tavestigatoss CLACY | Z-EletopT

Client/Project Name & No.: S'ﬂﬂ_ h j !] FﬁJ.

Quad Name:

T

i Vol
Waterbody Sketch Plan

State/County/Municipality:

N

P €

ld____.-——*"'fﬂﬁf

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor |

—.:’_
Angle of Criﬂing at Centerline: ____ -

Waterbody Type Lake | Pond  BorowPit River <Shea) Ag Ditch  Other:
Stream Flow Fast _ Slow Very Slow Nome
Flow type @mw. >  Intermittent/Seasonal  Ephemeral (Flows Direction: }2
3 annually)  (Flows <3months only in respanse to -
. lly) infall) Months of estimated flow: 1 E:,
OHWM Indicator Clear natural line on bank ghelyingy | Wrested vegetation | <gour) Water Staining
Bent, matted or missing Soil character changes Abrupt plant community change Wrack Litter and debris
vegetation line
Sinuosity Straight Meandering Subsurface Flow? Yes No | omknowns
Stream Depth (in.) 03 36 ) 12-18 1824 | 2436 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): [ —\"2° | Water Surface (at crossing location): §' ’
Bank Height (f¢) Left 02 & 46 68 B+
{locking downstream
else give direction you | Right 02 &) &6 68 Be
are facing here:___)
Bank Slope (#) Laft 0-20 20-40 400 60-80
ing downstream - e
else give direction you | Right 0-20 2040 40-60 0-80
| are facing here:____ )




- -.———--‘

\“TYE SPECIES

Stream Substrate % | Bedrock Gravel. Sand Silt/Clay__ Organic_____
Aquatic Habitats [% = ﬁm Mud Bar Gravel Riffles Deep Pools
Undercut Banks erha In-stream emergent In-stream Bank root systems | Fringing
/shrubs plants % Cover ;,ﬂ plants % Cover Wetlands
Aquatic Organisms | Waterfow] @Emh (adul) ] ¥ rogs ) Turtles
Observed x
@ Other:
Invertebrates: Intolerant | Facultative 1 Tolerant l MNone
Riparian Zone Width of natural vegetation zone from edge of active channel out onzo flood plain: (it}
Circle vegetative layers: trees @_ @ )
O Significant bare areas within riparian zone O Evidence of non-buffered concentrated flows
Tributary is (Fatural) Artificial (Man-Made) | Manipulated (Explain below) W /
Unstable
“hannel Condition | ERannelization/Braidi | Unnatural (Downgutting Dikes/Berms | Excessive bank
ng straightening erosion
Disturbances lﬂ.’mrm:-d: acoess to riparian zone H' Manure in stream or on banks
O Waste discharge pipes present O Otter

"HabIELTEX NG

|."_ P,
uehion corns

h'-.-:':'E:i E_.E_,.. P 0 useitil fe

L.-....L.-J..

frainks; erosion

J-ul.h.

and me: CTS e

b b -nk e

STREAM QUALITY (indicate) | O High

E Moderate

O Low

width on each side; fltering function of tiparian vegetaton only moderstely
comaiderable water doudiness, submerged

minimum disturhance by lvestock or man; Facultative macroinvertebrates present.

trees]; waker very turbid to muddy; obvious pollutants (elgal mats, sarface scum, surface sheen);

High Quality: Natural channel (no structunes or dikes; no evidence of downcutting or excessive lnferal cultingl; svidence of past charmel alterstion with signihiom? recovery, any
diiers floviss are set back to provide scoess to adequale flood plaing natumal vegetation extends ot lesst one or bwin active channel widths on sach side; banks stable and profecied by
roats that extend to e base-{low elevation; water clear i bea-colored; no barriers bo fish movenent (seasonil water withdrawals prevent movement ), many fish oover lypes
available; diverse and stahle aquatic habitat; no disturbance by livestock ar man; intalefant macroinveriehmiss present.

Modemte Quality: Altered channel evidenced by rip rap and for channelization; dikes /levees restrict flood plain width; natural vegsiation extends 1/3-1/2 of the active channel
compromised; banks moderately unstible foutside bends actively eroding with few fallen trees); |
objects covered with green film; moderate sdor; minor barriers to fish movesent; -3 fsh cover types available; fair aquatic habizat;

Low Quality: Charnel & actively downcutting or widening: rip rap and channelization excessive; flood plain restricted by dikes [levees; natural vegetation less than 1/3 of the
active channel widith on each slde; lack of regeneration; Hlering function severely compromised; Benks unatable (inside and culside bends actively eroding with mumerous fallen

heavy odor; green coler to waler; severe barriers to fish movemsent; 24 fish cover

types available; little 1o no squatic habltal; severe distuerbance by livestock or man; tolerant or no matroinvertebrates prosent.
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15810 Park Ten Flace
Suite 300

Houston, Texas 77084-5140

ko

WATERBODY DATA SHEET

C@ Re-Route  Access Road Warehouse Site  Cther

ERM
Waterbody ID No.: M

Associaled Wetland No:

Waterbody Sketch Flan

Date: G 9704 | CientProject Name & No: 5 v Milepost: [ [, Mﬂr
Investigators: = B s IS Quad Name:
: Picture No.: N"L{

f

=

L

1

(
|I

430"

Please include: Directional & North Arraw, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey carridor

Angle of Crossing at Centerline:
Waterbody Type Lake Pand  Borrow Pit  River v Ag Ditch __ Other:
Stream Flow Fast AToderae Sow Very Slow None
Flow type ‘(ﬁrenm (Flows> Intermittent/Seasonal  Ephemeral (Flows Direction:_ £~
ually)}  (Flows <3 months only in response to SO
ily) rainfall) Manths of estimated flow: .{

OHWM Indicator Clear natural line on bank Pelying- | Wrested vegetation | &GS Water Staining

Bent, matted or missing Soil character changes |  Abrupt plant community change Wrack Litter and debria

vegetation line
Sinuosity Straight @ Subsurface Flow? Yes No Unknown
Stream Depth (in.) 0-3 36 612 | G218) | 1824 2436 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): |V Water Surface (at crossing location): 5 *
Bank Height (ft) Left ) G 46 6-B 8+
(looking downstream
else give direction you | Right -2 @ 45 68 B+
are facing here:
Bank Slape (¢) Left ] 2040 40-60 60-80 80+
(looking downstream 3
else give direction you | Right | (T2 2040 4060 60-80 80+
| are facing here:_____ )




Waler Alnm::

Floating algal mats | Obvious surface scum m&w Greenishcolor | Other:
Stream Substrate % | Bedrock Graw:l,;l Sandga_ silt/ Chfﬁ_ COrganic_
Aquatic Habitats | Sand Bar Qe Mud Bar Gravel Riffles Deep Pools
UndercutBanks  |/Overhangin In-stream In-stream su Bank root systems | Fringing

{shru plants % Cover planis % Cover Wetlands

Aquatic Organisms | Waterfow] @* ZEE_!_T__‘;_) w Turtles
Dl Snakes Other: o

Invertebrates: Intolerant | Facultative | Tolerant None
Riparian Zone Width of natural vegetation zone from edge of active channel cutonto flood plain: __ (ft)

Circle vegetative layers: trees shrubs herbs

O Significant bare areas within riparian zone l O Evidence of non-buffered concentrated flows
Tributary is (Naprsp Artificial (Man-Made) | Manipulated (Explain below) mh;
“hannel Condition @fﬂm:ﬁ Unnatural @ Dikes/Berms | Excessive bank
Disturbances :K[.imtock access to riparian zone Marure in stream or on banks

nd meanders),

ATaLhR raints S8 T TP T st distn AT i
LAy us A LIEITLS, LOTE TR l 2 e e st i L

——
ninrmabomnuseful bor TRUorms, constn

[ oy
e R TDH

STREAM QUALITY (indicate) O High O Moderate W Low

=

High Quality: Naturl chanmel (oo stroctures or dikes: no evidence of downcutting or excessive lateral cutting); evidence of past channed alteration with significont recevery; any
dikes, levies are set back 1o provide access to adequate flaod plain; natural vegetation extends at least one or two active channel widths on sach side; banks stable and protected by
roots that extend to the base-flow elevition; water clear to tea-colored; no barmiens 1o fish movement (seasonal waler withdrawals prevent movement]; many fish cover types
avniiable; diverse and stabie aquatic habitat; no disturbarce by livestock or man; intolerant macroinvertebrates present.

Moderate Qualily: Aliered channel evidenced by rip mp and /or channelization; dikes,Tevess nestrict flood plain width; natural vegetation extends 1/3-1/3 of the active chanme|
width on each slde; filberlng function of fan vegetation only moderately compromised; hanks moderately unstable (sutside bends actively eroding with few fallen reesj;
considerahle water dodiness, chnicts coviered with groen film; moderate ados; minor barriers (o fish movement; 4-3 fish cover types avallable; falr aquabic habitag;
minimum distarhumce by livestock or man; Faciltative mactoinvertsbrales present,

Low Quality: Charnel is actively downcutting or wideming: rip mp and channelization excessive; food plain reatricted by dikes,/levees; natural vegetation less than 173 of the
active channe] width on each side; lack of segeneration; @iecing fimction severely eompromised; Banks unstable (inside snd oulside bends actively emding with numerous fallen
trees); waler very turbid to moddy; obvious pollutants (algal mats, surface scum, socface sheen); heavy odor; green color o waler; severs harriers to fish movement; 20 fish covir
bypes available; Hifle to no aquatic habitat; severe disturbance by livestock or mar; iolerant or no macroinvertebrates present.
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15810 Park Ten Place
Suite 300
Houston, Texas T7084-5140

WATERBODY DATA SHEET A(_}RM
Waterbody Name: P’b’w'l‘}. GLM Waterbody 1D No.: SA‘ ﬂ-”t

@ Re-Rpute Access Road  Warehouse Site . Other:

Asspciated Wetland No:

Dates 81 2,'?’5"1 Client/Project Name I:Nn.as-l.ﬁll Milepost hﬂg@
e Om ‘Z-EL;S Lg}')f Quad Name:
Stath’Countym{mﬁdp;utr.

+ ¥ o i

LR W e
Walterbody Sketch Plan
Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor
. = y

gle of Crossing at Centerline:

Y ;
Waterbody Type lake | Pond _ BorrowPit River  (Sea  Ag Ditch  Other
Stream Flow Fast od Slow Very Slow MNone
Flow type %ﬂmﬂﬂ Intermittent/Seasonal ~ Ephemeral (Flows Direction:__ /Y
ually)  (Flows <3 months only in response to : 2.
i iy) infall) Mmi;hs of estimated flow: _{
OHWM Indicator Clear natural lineonbank | Ghelving® | Wrested vegetation | <Scou Water Staining
Bent, matted or missing Scil character changes | Abrupt plant community change Wrack Litter and debris
vegetation = line
Sinuosity Straight Subsurface Flow? Yes No Unknown
Stream Depth (in.) 0-3 36 | (612 1218 18-24 243 3648 48-60 60+
Stream Width (f.) | Top of Bank fat crossing location): (D ' Water Surface (at crossing location): _&5°
Bank Height (fL) Left 2 24 46 68 84
(looking downstream
else give direction you | Right 02 @@ 46 6-8 B+
are facing here:__}
Bank Slope (%) Left < 20-40 40-60 60-80 80+
(looking downstream
else give direction you | Right 0-20 @ 40-60 60-80 50+
|are facing here: )




O Significant bare areas within riparian zone

Circle vegetative layers: @ @. @

Waler Appearance

Floating algal mats Obvious surface scum | Sheen on surface Greenish calor Cther;
Stream Substrate % | Bedrock____ Gravel__J) Sand__JO) Silt/Clay £O | Organic____
Aquatic Habitats Sand Bar Gravel Bar &udpar Gravel Riffles Deep Poals
Undercut Banks nging In-stream emergent In-stream submerged | Bank root systems | Fringing

plants % Cover _____ | plants % Cover ___ Wetlands

Aquatic Organisms | Waterfowl Pish (adult) Fish (juvenile) Frogs Turtles
Oy Snakes Other:

[nvertebrates; Intolerant Facultative l Tolerant None
Riparian Zone Width of natural vegetation zane from edge of active channel out onto flood plain: ()

] O Evidence of non-buffered concentrated flows

Tributary is Artificial (Man-Made) | Manipulated (Explain below) /
— e
“hannel Condition ([ Channelization/Beaidi | Unnatural Downcutting Dikes/Berms | Excessive bank

ng straightening erosion

Disturbances

EHABITAT.

3 SUITABL

e ———————

O Livestock access to riparian zone

0 Waste discharge pipes present

fTee .
ST S ETUSET

0 Other:

O Manure in stream or on banks

potential| easting dishrrbances,

STREAM QUALITY (indicate)

[ O High

O Low

ennsiderable witer clowdiness,
mirdmum disturbance by livestock or man; Faculistive

Low Qruality: Chasmel Is actively downeutting of widening: rip rap and channelization exceigive; fiood plain restricted by dlkes/levees; natural vegetation less than 1/3 of the
active channel width on sach side; Lack of regeneration; filtering function severly
trees]; waler very turbid bo muddy; obvious pollatants ialgal mats, surface scum, surface shoen); heavy odar; green color fo winler; severe barriers to fish movement; 2-0 fish cover
types available; ittle to no squatic habitat; severe disturbance by vestock or man; tolesant or no macminvertebrates present.

present.

High Quality; Matural channel {no strictures or dikes; no evidence of downculting or excessive lateral cutting); evidence of past channel alieration with significant recovery, any
dikes levies are set back o provide access to adequate flood plain natural wegrtation extends at lsast ooe o two active channel widths on each side; banks stnble and protected by
roots that exfend o the base-fow elevation; water clear to tna-coloced; o barriers 1o fish movement (seasonal water withdrawals prevent moviement ) many fish cover types
avadlabli; diverse and stable aquatic habiing no disturbence by Hvestock or man; intolerant macroinverisboubes present;

Moderale Quality: Altered charnel evidenced by rip mp and far channelization; diles flevees testrict fiood plain wizith; natural vegetation exiends | /31,72 of the sctive channel

width on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable{ouwtside bends actively eroding with few [nllen trees);
submerged objects coveved with gréen flm; moderite odor; minor barriers o fish movement; 4-3 fish cover types available; fair aquatic habitat,
emncroinvertehrates

; Banks unstable (lnslde and outside bends actively erading with numerous fatlen
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15810 Park Ten Place
Suite 300
Houston, Texas 770584-5140

WATERBODY DATA SHEET

Waterbody Name: ) LAY M Waterbody TD No.: 5:4«&:14612..21
_,@E—Rﬂute Access Read  Warehouse Site Other:

Associated Wetland No.:

Date: g‘_,:"l Client/Project Name & No. iﬂ Milepost: E]: "-rﬂ- 7
Investigators: MJ mm é’m? Cuad Name:

BATS

w ?muhrhn ] x ' _ fee IRy [ s - e —
Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor |

?‘M — - , :

®

o AT /_JW"‘
=S
— P8 N\

Angle of Crossing at Centerline:

Waterbody Type lake | Pond _ BorrowPit _ River ﬁ@ Ag. Ditch __ Other: A
Stream Flow Fast Moderate Very Slow Nane 4
Flow type Perennial (Flows > <Iatermittgpbipeasonal Ephemu‘a]{l’kﬁ-m ion;
3 months annually)  (Flows <3 months only in response to -
i) Sl Monttia of eatimated llcw: . 2.2
OHWM Indicator Clear natural line on bank Vini Wrested vegetation Scour Water Staining
Bent, matted or missing Seil character changes W Wrack Litter and debris
vegetation I line
Sinuosity g Subsurface Flow? Yes No | Unknown
Stream Depth (in.) 3/ 36 6-12 12-18 18-24 24-36 36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): 55" Water Surface (at crossing location): 2
Bank Height (ft) Left '@ 2:4 4-6 6-8 84
(looking downstream
else give direction you | Right 24 4-8 6-8 B+
are facing here: ]
Bank Slope (%) Laoft 20-40 40-60 60-80 80+
{looking downstream 3 !
else give direction you Right 20-40 40-60 H0-80 A+
| are facing heres_____ )




Water Aplﬂnu ear . Slighﬂ]r Turbid

Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock Gravel_JO Sand_[4D Sﬂt.rcmﬁ_ Crganic___
Agquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing

trees /shrubs plants % Cover&) | plants % Cover ____ Wetlands
Aquatic Organisms | Waterfow! Fish (adult) Fish (juvenile) Frogs Turtles
Observed o e Other:

Invertebrates: Intolerant Facultative Tolerant None
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: _________ (R)

Circle vegetative layers: trees shrubs ey

O Significant bare areas within riparian zone | O Evidence of non-buffered concentrated flows
Tributary is atyzak Artificial (Man-Made) | Manipulated (Explain below) o~ .
“hannel Candition i@dﬂnﬁdi Unnatural Downcutting | Dikes/Berms | Excessive bank

1 straightening ., erosion
Disturbances vestock access 1o riparian zone Mhhnweinmmmmbanh

O Waste dmdmg:pipm present O Other:

o

STREAM QUALITY (indicate) | O High ?Modmu.- O Low

High Quality: Wﬂmwnmmwﬂnmmmﬂhmmwntﬁﬂwhmﬂnmﬁ.!vidmn!pulduwﬂmnnwithﬂpnhnnfmunrv any
dikes/levies are set back to provide pocess to adequate Sood plain; natural vegetation extends al lesst one or fwo notive: channel widths on each side; biamks stable and protected by
roots fhat extend 1o twe hose-fow slevation: waler cleas to tea-colored; no barriers to Ash movement (sessonal water withdrawals prevent movementl; many fish cover types
avnilable: diverse and stable aquatic habital; no disturbence by Bvestock or man; intolerant macrolnvertebrites present

Moderate Quality: Altered chanmel evidenced by rip rap and/or chammelization; dikis/levies restrict flood plain widih: natural vegetation extends 1/3-1/2 ol the active channel
width on ench side; filtering function of tiparian vegetation only moderately compromised; banks moderately unstable (outside beruls actively eroding with few fallen tees);
considerable veater cloudiness, submarged chjects covered with green film; moderate odor; miner barriers o fith moverment; &3 fsh cover types available, fir aquatic habitat;
minfmem disturbance by livestack or man; Facultative macroinvertebrates preset.

Low Quality: Channel hmmmmwwﬂmmmmMMMWMMmm vegetation besy than 1/3 of the
sctive channe] widih on each side; lack of regeneration; Altering function severely compromised; Banks urstabile (inside and outside bends actively eroding with 1 us fallen
trees]; waler very turbid 1o muddy; obvious pollutants [algal mats, surface-sctim, surface sheen): heavy pdos; green color to waler; severe barriers 1o Bsh mavement; 2-0 fish cover
types available; little 1o no aquathe habitat; sevete disturbance by lvestock or man; lolerant or no macroinvertcbmles. present,
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15810 Park Ten Place HH
Suite 300 ! i
Houston, Texas 77084-5140 . -
WATERBODY DATA SHEET ERM@
aterbody Name: Unn c./\—\gb TS o SN Waterbody ID No.: SBALZZ [

Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.: (WR AL BF |

Date: 8/95 /ool Client/Project Name & No.: }"\erm 0s 4 O10S033 Milepost:

I tigators: d Name:
nvestigators gr.v\ se\rv\sor\ AM«B-. Zun:éq. Quad Name
State/County/Municipality:: A\bq,\v\ Co. . IWuormine Picture No.: %5
At i Sontar AUEY A0 1 1L o ¥ A &

' PHYSICAL ATTRIBUTES
Waterbody Sketch Plan .

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

Angle of Crossing at Centerline:

Waterbody Type Lake { Pond Borrow Pit  River @E@\n) Ag. Ditch Other:
Stream Flow Fast Moderate Slow Very Slow ( Nong)
~——
Flow type Perennial (Flows>  Intermittent/Seasonal Direction: {\_.)
3 months annually)  (Flows <3 months on'ly in response to, Months of estimated flow:
annually)
OHWM Indicator Clear natural line on bank Shelving Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes ( rupt plant community change ) |~ Wrack Litter and debris
vegetation | line
Sinuosity ( Stra@ ’ Meandering Subsurface Flow? Yes No @
Stream Depth (in.) @ 3.6 6-12 12-18 18-24 24-36 36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): ‘A~ ¢x Water Surface (at crossing location):  NJA-
Bank Height (ft.) Left 0-2 ’ 4-6 6-8 8+
(looking downstream
else give direction you | Right 0-2 @ 4-6 6-8 8+
-e facing here: )
sank Slope (°) Left 0-20 Q@ 40-60 60-80 80+
(looking downstream ]
else give direction you Right 0-20 20740 40-60 60-80 80+
are facing here: )




5
ERM.

Waterbody ID No.: SBRALZY |
E)jte: Q/&S /o q Client/Project Name & No.: L_\(rms « Olose22 Milepost:
QUALﬁXﬁVE.AﬁRmUTEs__ L By . MR
Water Appearance Clear Slightly Turbid Turbid Very Turbid Color:
N/A’ Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % Bedrock___ Gravel_ Sand___ Silt/ Clay 160 Organic |
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing
trees/shrubs plants % Cover.S® plants % Cover &2 Wetlands
Aquatic Organisms | Waterfowl ‘ Fish (adult) Fish (juvenile) Frogs Turtles
Observed Snakes Other:
Invertebrates: Intolerant ‘ Facultative } Tolerant ’ ‘
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: LO ~100 (ft)
Circle vegetative layers: trees shrubs Shecoer backs o sovrin
g Significant bare areas within riparian zone ‘ U Evidence of non-buffered concentrated flows
I'ributary is @) | Artificial (Man-Made) | Manipulated (Explain below) Stable /
Unstable
Channel Condition | Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank i
ng straightening erosion
Jisturbances U Livestock access to riparian zone K Manure in stream or on banks
U Waste discharge pipes present E Other:
[/E SPECIES/SUITABLEHABITAT . . . . s Habitat ID No.:
Zomments (Q&E\fprméﬁér\ useful for JD forms, construction constraints, erosion potential, existing disturbances, and meanders).
STREAM QUALITY (indicate) j:;ﬁ\}ﬁgh O Moderate O Low

Jigh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
'oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wvailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Moderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
'onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

-ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
ctive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place
Suite 300
Houston, Texas 77084-5140

) WATERBODY DATA SHEET ER
{
Waterbody Name: Waterbody ID No.: Stacp? 3
Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.: LORA ¢ ¥ |
: i j H Mi :
Date: @/7‘ s /O a Client/Project Name & No HQ’_MO i« Ol0T02% ilepost:
igators: : d Name: :
Investigators 9!‘\“ Bo\'\ mton Am««g\ -? Untaa Quad Name
State/County/Municipality:: o Co. LD onn i Picture No.: R - | ‘-’ :
: ; AT *.55&" o R R et !
o xsf—-l‘&?ﬁh‘} St e L !
Waterbody Sketch Plan ]
Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor
N
Angle of Crossing at Centerline:
—
Waterbody Type Lake l Pond Borrow Pit  River (@gﬂ’l\ Ag. Ditch Other:
Stream Flow Fast Moderate Slow Q%Slqw)’ None
Flow type w Intermittent/Seasonal ~ Ephemeral (Flows Direction:
onths annuall (Flows <3 months only in response to . .
annually) rainfall) Months of estimated flow:
OHWM Indicator Clear natural line on bank Shelving Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes rupt plant community change Wrack Litter and debris
vegetation line
Sinuosity Straight eandering ) Subsurface Flow? Yes No @
Stream Depth (in.) 0-3 3-6 6-12 12-18 18-24 24-36 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): 2 - S Water Surface (at crossing location): ]- 2
Bank Height (ft) Left 02 @ 46 68 8+
(looking downstream
else give direction you | Right 0-2 @ 46 6-8 8+
are facing here:__) oy
Bank Slope () Left (Co-29/ 2040 (2069 60-80 80+
» ' (looking downstream )
k else give direction you | Right @ 2040 2060 60-80 80+
-- | are facing here:____)
ot (23 NaAA s



Water Appearance Slightly Turbid Very Turbid

Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock____ Gravel____ Sand_____ Silt/Clayl O©Q | Organic____
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks @n@ In-stream emergent In-stream submerged | Bank root systems | Fringiri

ees/shrubs plants % Cover 30 | plants % Cover _____ etlands

Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles
Observed Snakes Other: '

Invertebrates: Intolerant | Facultative ' Tolerant Non
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: (ft)

Circle vegetative layers: trees shrubs

Q Significant bare areas within riparian zone - } O  Evidence of non-buffered concentrated flows
Tributary is (NaturaD Artificial (Man-Made) | {anipulated (Explain below) Stable /

Sevi re~cin Unstable
“hannel Condition | Channelization/Braidi | Unnatural Downcutting @ Excessive bank

ng straightening o e erosion
Disturbances O Livestock access to riparian zone ﬁ Manure in stream or on banks

O waste discharge pipes present

Wt Rt o S,

La Qo oo A ont-a

PMwe & Aaqufny OFse~ s 0¥ \‘k\'-»\. AWt N\ nane were fee~ .
Mr)é-\gpn poryivn og-)xv_ Svf-l'—ql.a esea \'\o\aw\%, o Poo\ e'c wade ST

T
.'—-‘-'.

d

VA
STREAM QUALITY (indicate) | @A High O Moderate O Low

High Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
dikes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
roots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
available; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Moderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
width on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
considerable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
minimum disturbance by livestock or man; Facultative macroinvertebrates present.

Low Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
active channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
trees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
types available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place
Suite 300
Houston, Texas 77084-5140

1

HIT

W SHEET
ATERBODY DATA ERM@
aterbody Name: Forest Cree Waterbody ID No.: SBAL#Z3
Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:
Date: 1i j .2 il :
ate Client/Project Name & No “t-rmosn. OloSo2R Milepost
Quad Name:

I tigators:

nvestigators 24"-"\ \30"\".‘0/\ ., Amaﬂa\ 2un.‘ QA

State/County/Municipality::  A\vsan “_Ce N Wy mune
PHYSICAL ATTRIBUTES

Waterbody Sketch Plan
Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

Picture No: BAS 1 Ale

et DS

N Y

Angle of Crossing at Centerline:

Waterbody Type ‘ Lake ‘ Pond Borrow Pit  River CStrea@ Ag. Ditch Other:
—
Stream Flow Fast Moderate Slow @ry Slow) None
Flow type /P&;-m'al (Flows > Intermittent/Seasonal Ephemeral (Flows Direction:
g 3 months annually) /(Flows <3 months on.ly in response to Months of estimated flow: 9
annually) rainfall)
OHWM Indicator Clear natural line on bank Shelving Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes @th plant community ch@ Wrack Litter and debris
vegetation line
Sinuosity Straight ———~ Meandering Subsurface Flow? Yes No /\ Unknown )
Stream Depth (in.) 0-3 3-6 6-12 12-18 18-24 24-36 "36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): Q\ Water Surface (at crossing location): 2
Bank Height (ft.) Left 0-2 2-4 4-6 6-8 ‘ 8+
(looking downstream
else give direction you | Right 0-2 2-4 4-6 6-8 8+
-e facing here: )

vank Slope (°) Left 20-40 40-60 60-80 80+

D
(looking downstream ]
else give direction you | Right 20-40 40-60 60-80 80+

are facing here: )




e

|mEal

-
ERM.
Waterbody ID No.: SRACET 3
Date: %/0_5 /o 9 Client/Project Name & No.: "’\U‘MO s« 010SO OBAN Milepost:
QUALITATIVE ATTRIBUTE (L) o '
Water Appearance @ Slightly Turbid Turbid Very Turbid Color:
Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock Gravel Sand, Silt/Clay_ 0O Organic
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing_Ve$- algny,
trees/shrubs ‘ plants % Cover (OO | plants % Cover Wetlands  lom~¥%S
Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles
Observed
Snakes) Wo\es Other: ’
|
Invertebrates: ‘ Intolerant ‘ Facultative ‘ Tolerant ‘ None ‘
Riparian Zone ] Width of natural vegetation zone from edge of active channel out onto flood plain: ag p) (ft)
Circle vegetative layers: trees shrubs @
U Significant bare areas within riparian zone ‘ O Evidence of non-buffered concentrated flows
[ributary is Artificial (Man-Made) Manipulated (Explain below) Stable /
Unstable
Z“hannel Condition Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank o
ng straightening brosion ]
Jisturbances p(Livestock access to riparian zone N Manure in stream or on banks
U Waste discharge pipes present U Other:
[/ESPECIES/SUITABLEHABITAT 3 Habitat ID No.
Zomments (e.g. Information useful for |D forms, construction constraints, erosion potential, existing disturbances, and meandersL »
n ]
STREAM QUALITY (indicate) A High O Moderate O Low
Jigh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.
Vioderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.
.ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the .
«ctive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place
Suite 300 j
Houston, Texas 77084-5140 =

WATERBODY DATA SHEET ERM@
Waterbody ID No.: SRAL?8Y

aterbody Name:

Centerline Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.: (WJRA LTB

Date: Client/Project N & No.: Milepost:
t/Project Name Her»«:s« Ol ©S022 p
Investigators: uad Name:
& Ern—\ So\—\—\.(bf\. Aquém 2\JA::\_\ Q
State/County/Municipality: Alve.. Co, ()omima— Picture No.: 12 4R 235
3 \ 4 T
PHYSICAL ATTRIBUTES a
Waterbody Sketch Plan
Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

Movntatng N\

—snhLedd > R

B})_, 531
N \Forn =
VoD —
Angle of Crossing at Centerline:
Waterbody Type Lake ‘ Pond Borrow Pit  River gtrea;} Ag. Ditch Other:
Stream Flow Fast @)deratb Slow Very Slow None
Flow type erennial (Flows >7\ Intermittent/Seasonal Ephemeral (Flows Direction: (=
months annually) / (Flows <3 months or’tly in response to Months of estimated flow: 12
annually) rainfall) -
OHWM Indicator ' Clear natural line on bank Shelving Wrested vegetation | Scour Water Staining
Bent, matted or missing Soil character changes Abrupt plant community change Wrack Litter and debris
vegetation line
Sinuosity Straigha ~—t===  Meandering Subsurface Flow? Yes No Unknown
Stream Depth (in.) 0-3 6-12 1218 18-24 2436 | 3648 | 4860 60+
Stream Width (ft.) Top of Bank (at crossing location): 4o Water Surface (at crossing location): ~¢—

(looking downstream

else give direction you | Right 0-2 24 4-6 U 8+

-e facing here: )
sank Slope (°) Left 0-20 ﬁA@\ 40-60 60-80 80+

(looking downstream j
else give direction you | Right 0-20 20-40 40-60 60-80 80+

are facing here: )

Bank Height (ft.) Left 0-2 2.4 4-6 ﬁ-\g\ ’ 8+
6-8




INEN)

o
Waterbody ID No.: SBA L@ ©
Déte: S/ ns (o 9 | Client/Project Name & No.: L\vmos o Olso22 Milepost:

QUALITATIVE ATTRIBUTES
Water Appearance @ Slightly Turbid Turbid Very Turbid Color:

Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock Gravel_ 30D Sand Silt/ Clay. 10 Organic
Aquatic Habitats Sand Bar érave@ Mud Bar ?@E{iﬂﬁ Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems /" Fringing

trees/shrubs plants % Cover _S plants % Cover %ﬂands
Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs i Turtles
Observed

Snakes Other:

Invertebrates: Intolerant | Facultative ’ Tolerant ‘ None
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: Y0 (ft)

Circle vegetative layers: trees shrubs

U Significant bare areas within riparian zone { O Evidence of non-buffered concentrated flows
[ributary is @ Artificial (Man-Made) Manipulated (Explain below) Stable /

Unstable

Channel Condition | Channelization/Braidi | Unnatural Downcutting Dikes/Berms | Excessive bank

ng | straightening ‘ erosion

. - Il

Jisturbances QO Livestock access to riparian zone U Manure in stream or on banks

U Waste discharge pipes present 4 Other:

%S CIES/ SUITABLE HABITAT Habitat ID No.:

Jomments (e.g. Information useful for JD forms, construction constraints, erosion potential, existing disturbances, and meanders)

Clompes of c\fRrne My Ne prusent, Ao.,.».-\r-g orge~ i3~y \‘.&g\u\ Pran™, Haovgin vat oA,

L]
STREAM QUALITY (indicate) ‘ ﬁk High O Moderate O Low

Jigh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
oots that extend to the base-flow elevation; water clear to teacolored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Vioderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
'onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

.ow Quality: Channelis actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
«ctive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scumn, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place

Suite 300
Houston, Texas 77084-5140

WATERBODY DATA SHEET

ERM.

aterbody Name: Waterbody ID No.: SBA L g#S
Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.: _JRA« &3

Date: Cli ject N & No.: Mil t:

ate ient/Project Name o l—\erMo se Ol0S022 ilepos
Investigators: uad Name:

8 2/‘\"\ 50\’\ ~LOA, AMI—NQ-. ‘ZVA;“%Q_ Q
State/County/Municipality: Alv_ . Co, (Juomina_ Picture No.. R A9
Ls ¥ —~7 ’ r
PHYSICAL ATTRIBUTES
Waterbody Sketch Plan SAMS. AS spa LPRY
Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor
Na,
WA P
'd > Angle of Crossing at Centerline:
Waterbody Type Lake ‘ Pond Borrow Pit  River tream ) Ag. Ditch Other:
Stream Flow Fast é@od@ Slow Very Slow None
Flow type /Pﬁnial (Flows >\ Intermittent/Seasonal =~ Ephemeral (Flows Direction:_ /N
3 months annually) ) (Flows <3 months onlly in response to Months of estimated flow: | Q\
annually) rainfall) -
OHWM Indicator Clear natural line on bank Shelving Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes Abrupt plant community chan, Wrack Litter and debris
vegetation line
Sinuosity Qtraightb Meandering Subsurface Flow? Yes No @Vﬂ\)
Stream Depth (in.) 0-3 3-6 6-12 12-18 18-24 24-36 3648 48-60 60+
Stream Width (ft.) ‘ Top of Bank (at crossing location): (S Water Surface (at crossing location): Q
Bank Height (ft.) Left 0-2 94 @ 68 g+
(looking downstream
else give direction you | Right 0-2 2-4 @ 6-8 8+
e facing here: )

sank Slope () Left 0-20 (2640 40-60 60-80 80+
(looking downstream -
else give direction you Right 0-20 0-40 40-60 60-80 80+
are facing here: )




Waterbody ID No.:

SBA L @9

-+

ERM.

Milepost:

Date Bes/oq

Client/Project Name & No.: l—\u»—\osq Olose24

QUALITATIVE ATTRIBUTES s
Water Appearance &lea?‘) Slightly Turbid | Turbid Very Turbid Color:

Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % Bedrock_ Gravel Sand_ Silt/Clay. _@ Organic__
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems( | Fringing

| trees /shrubs ‘ plants % Cover ____ | plants % Cover etlands

Aquatic Organisms | Waterfowl] Fish (adult) Fish (juvenile) Frogs Turtles
Observed Snakes Other: ‘

Invertebrates: ‘ Intolerant ‘ Facultative Tolerant one

Width of natural vegetation zone from edge of active channel out onto flood plain: > (ft)

Riparian Zone

Circle vegetative layers:

trees shrubs

U Significant bare areas within riparian zone

‘ O Evidence of non-buffered concentrated flows

Iributary is C@ Artificial (Man-Made) | Manipulated (Explain below) Stable /
Unstable
1
Channel Condition | Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank i
ng straightening erosion |

Disturbances

U Livestock access to riparian zone

O Other:

{1 Manure in stream or on banks

LD Waste discharge pipes present

I/E SPECIES / SUITABLE HABITAT

Habi“al‘ID N

Zomments (e.&[nformati’c_m useful for JD forms, construction constraints, 'erd.;;ioh‘pmanﬁal, existing disturbances, and meanders)

STREAM QUALITY (indicate)

0O Moderate

O Low

N2
| O High
7\
Jdigh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by

'oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Vloderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel

vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

.ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
«ctive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen

rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover

ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.

.
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PHYSICAL ATTRIBUTES

15810 Park Ten Place
Suite 300 i 1
Houston, Texas 77084-5140 S
WATERBODY DATA SHEET ERM«»
aterbody Name: Waterbody ID No.: SRAL B G
Centerline = Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:
Date: 6/a 6/0 o Client/Project Name & No.: "‘\Uﬂ'\o_{q OlaSe2 R Milepost:
I tigators: .
nvestigators gnn 50\_\'\“’\ ) Ava‘éx zun fse Quad Name
State/County/Municipality: N\b., . Co. (v s Picture No.:

Waterbody Sketch Plan

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

N

Angle of Crossing at Centerline:
Waterbody Type Lake | Pond Borrow Pit  River @ream\') Ag. Ditch Other:
Stream Flow Fast Moderate Slow Very Slow @
Flow type Perennial (Flows > Ephemeral (Flows Direction:
3 months annually) on.ly in response to Months of estimated flow: < N
rainfall) _—
OHWM Indicator Clear natural line on bank Shelving Wrested vegetation Gcour ) Water Staining
Bent, matted or missing Soil character changes brupt plant communit); cl'?an Wrack Litter and debris
vegetation line
Sinuosity Straight _1 . Meandering Subsurface Flow? Yes No @n
Stream Depth (in.) 3-6 6-12 12-18 18-24 24-36 ‘ "36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): | (O Water Surface (at crossing location): A
Bank Height (ft.) Left 0-2 / @ 4-6 6-8 8+
(looking downstream
else give direction you | Right 0-2 ( 2-4 ) 4-6 6-8 8+
. e facing here: )
| wank Slope (°) Left 0-20 2040 ( 43.@) [ 60-80 80+
(looking downstream ] 2
else give direction you | Right 0-20 2040 @ 60-80 80+
are facing here: ) L




Waterbody ID No.:

SRALGE G

,_
[

ERM.

Date: @ (2 ¢ (o Q Client/Project Name & No.: HUMO&Q OloSo22 Milepost:
Water Appearance Clear Slightly Turbid Turbid Very Turbid ‘ Color:
N A Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:

Stream Substrate % | Bedrock__ Gravel S Sand__ Silt/ Clayqi Organic__

Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools

Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing
trees/shrubs { plants % Cover S plants % Cover 3°® Wetlands

Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles

Observed Snakes Other: {
Invertebrates: { Intolerant Facultative ‘ Tolerant @7
Width of natural vegetation zone from edge of active channel out onto flood plain: (ft)

Riparian Zone

Circle vegetative layers:

trees shrubs

@(Significant bare areas within riparian zone

‘ O Evidence of non-buffered concentrated flows

Iributary is @ Artificial (Man-Made) T Manipulated (Explain below) Stable /
Unstable
Zhannel Condition Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank A
ng straightening erosion \

M Manure in stream or on banks

Jisturbances \( Livestock access to riparian zone

‘ O Other:

U Waste discharge pipes present
e e N

[/E SPECIES / SUITABLE HABITAT

“omments (e.g. Information useful for JD forms, construction constraints, erosion potential, existing disturbances, and meanders)

STREAM QUALITY (indicate) 'O High O Moderate O Low

digh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wvailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Vloderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
'onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

.ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
ictive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scumn, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place
Suite 300

Houston, Texas 77084-5140

WATERBODY DATA SHEET

N

11T

ERM.

aterbody Name: Waterbody ID No.: SRAC gl
Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:
Date: 9/7/(, )oq Client/Project Name & No.: Hermosn. Slose23 Milepost:
Quad Name:

Investigators:
nvests Et‘.n -59\‘\4\.(9«-\ ,A/Pmnas Zur\.‘f’\\

Picture No: @59 + B (0 O

State/County/Municipality: Alb. . Co., (. Iesom e
X ¥ o [ g
PHYSICAL ATTRIBUTES

Waterbody Sketch Plan

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

& N

Angle of Crossing at Centerline:

A

Waterbody Type Lake } Pond Borrow Pit  River @ Ag. Ditch Other:
Stream Flow Fast Moderate Slow @m STAVOINVC None
—><
Flow type Perennial (Flows > ermittent/Seasonal Ephemeral (Flows Direction:__/N\J
3 months annually) { (Flows <3 months on.ly in response to Months of estimated flow: -3
ually) rainfall) -
OHWM Indicator Clear natural line on bank ’ Shelving Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes @t’p'lant community chang; Wrack Litter and debris
vegetation line
Sinuosity Strai Meandering Subsurface Flow? Yes No @nown
Stream Depth (in.) @ 3.6 6-12 12-18 18-24 24-36 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): ) O Water Surface (at crossing location): | S
Bank Height (ft.) Left 0-2 2-4 4-6 8+
(looking downstream
else give direction you | Right 0-2 2-4 4-6 6-8 8+
-e facing here: )
sank Slope (°) Left (W 0-20 40-60 60-80 80+
(looking downstream i
else give direction you Right E 0-20 20-40 40-60 60-80 80+
are facing here: )




Waterbody ID No.: SeALPP

Date: B /A 6/Oﬂ Client/Project Name & No.: Hefmos‘\ oloSo12 Milepost:

QUALITATIVE ATTRIBUTES
Water Appearance ( Clear Slightly Turbid Turbid Very Tﬁrbid Color:

Floating algal mats Obvious surface scum Gh;en on surfaz ) Greenish color Other:
Stream Substrate % Bedrock Gravel Sand__ Silt/ Clay _Iﬂ Organic
Aquatic Habitats Sand Bar ‘ Gravel Bar (Mud B3 Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing

‘ trees/shrubs plants % Cover(o—o plants % Cover ______ Wetlands

Aquatic Organism? Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles
Observed Snakes Other:

Invertebrates: Intolerant ‘ Facultative LTolerant ‘ @n@)
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: _ % 2 (fv)

Circle vegetative layers: trees shrubs

U Significant bare areas within riparian zone \ U Evidence of non-buffered concentrated flows
Iributary is @ ‘ Artificial (Man-Made) Manipulated (Explain below) Stable /

Unstable

Zhannel Condition Channelization/Braidi 1 Unnatural Downcutting Dikes/Berms Excessive bank

ng straightening ‘ ‘ erosion
Jisturbances Livestock access to riparian zone M\ Manure in stream or on banks

O Waste discharge pipes present U Other:

o r— - - —— o Habitat 1D Nov

[/E SPECIES / SUITABLE HABITAT

Zomments (e.g. Information useful for JD forms, construction constraints, erosion. potential, existing disturbances, and meanders)

Qedil 2

3STREAM QUALITY (indicate) ‘ O High w Moderate U Low

digh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
‘oots that extend to the base-flow elevation; water clear to tea~colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Vloderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
‘onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

.ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
ictive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place
Suite 300 1
Houston, Texas 77084-5140 t
WATERBODY DATA SHEET
ERM.
aterbody Name: Waterbody ID No.: SRALZE B
Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:
Date: Client/Project Name & No.: Milepost:
¥Proj HU‘MOSQ Oloso2 R P
Quad Name:

I tigators:
nvestigators: er AQL\MO,\ ‘ AM‘,\ag ?Vfliég

Picture No. R, 4 R

State/County/Municipality: Albes . Co.. L)ioasin el
PHYSICAL ATTRIBUTES

Watefbody Sketch Plan

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

862 KLY

N

Angle of Crossing at Centerline:

@ Ag. Ditch Other:

Waterbody Type Lake ‘ Pond Borrow Pit  River
Stream Flow Fast der Slow Very Slow None
Flow type Perennial (F >  Intermittent/Seasonal Ephemeral (Flows Direction:_/ V LJ
< My) (Flows <3 months on.ly in response to Months of estimated flow: o*
annually) rainfall) -
OHWM Indicator @al line on ban\k(> Shelving ‘ Wrested vegetation Scour Water Staining

Bent, matted or missing

vegetation

Soil character changes

Abrupt plant community chang Wrack Litter and debris
line

Subsurface Flow? Yes No @

Sinuosity CS@ Meandering
Stream Depth (in.) 0-3 3-6 6-12 12-18 18-24 24-36 "36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): | O Water Surface (at crossing location): )
Bank Height (ft.) Left 0-2 &) 46 6-8 8+
(looking downstream
else give direction you | Right 0-2 4-6 6-8 8+

-e facing here: )

o

sank Slope (°) Left 0-20 (704 0osY 0-60) st 60-80 80+
(looking downstream .
else give direction you Right 0-20 @ 40-60 60-80 80+
are facing here: )




Wate

rbody ID No.:

SRR CPBER

 §1 BEEN|

Milepost:

Date:e/?(p/QQ B Cyli.evr‘llt/Pro.jectN‘aTne&Nc?..: HQ(”‘Q‘S“ OloSOﬂg

Water Appearance Clear Slightly Turbid Q Turbi Reow A Very Turbid Color:
Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock Gravel Sand Silt/Clay 190 | Organic
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing
trees/shrubs plants % Cover i) plants % Cover Wetlands
Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles
Observed
Snakes Other:
Invertebrates: Intolerant LFacultative Tolerant ‘
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: fS (ft)
Circle vegetative layers: trees shrubs
U Significant bare areas within riparian zone O Evidence of non-buffered concentrated flows
[ributary is Natural Artificial (Man-Made) Manipulated (Explain below) Stable /
Unstable
Channel Condition | Channelizatign/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank i
ng straightening erosion |
Jisturbances "2 Livestock access to riparian zone Manure in stream or on banks
| Ul Waste discharge pipes present U Other:

I/E SPECIES / SUITABLE HABITAT

Zomments (e.g. Information useful for JD forms, construction constraints, erosion potential, exi.sti_x_lg disturbances, and meanders)

Qo\-\—-’r\-e,
Ll:l High ﬁ Moderate

digh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wvailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

STREAM QUALITY (indicate) U Low

Moderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
'onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

.ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
«ctive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place
Suite 300

Houston, Texas 77084-5140

aterbody Name:

WATERBODY DATA SHEET

Waterbody ID No.:

14

i

3T

ERM.

SRA Lgegq
(—\-.—.\;A‘w\ % SRAL#ES)

Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:

Date: @ | 26 /0 a Client/Project Name & No.: “erm ese O10S02 R Milepost:
I tigators: :

nvestigators Sr‘.-’\ )o\_\’um ‘ Amwx& - -2\/\'\ e Quad Name
State/County/Municipality: A\be._ (. Ly onn : PictureNo: Rb6S+ R (6

T L} ¥, I &

PHYSICAL ATTRIBUTES
Waterbody Sketch Plan

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

<

VR

W
T3 Gressy

26k % ©S
v
5
Angle of Crossing at Centerline:
Waterbody Type Lake ‘ Pond Borrow Pit  River ére;xrb Ag. Ditch Other:
Stream Flow Fast Moderate Slo\w/ Very Slow K(o%
S —

Direction: {Q

Flow type Perennial (Flows > Ephemeral (Flows
3 months annually) on.ly in response to Months of estimated flow: ~ =
rainfall) -
OHWM Indicator Clear natural line on bank Shelving Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes pt plant community change » Wrack Litter and debris
vegetation | line
Sinuosity Strai. Meandering Subsurface Flow? Yes No Unknown
Stream Depth (in.) @ 36 6-12 12-18 18-24 24-36 3648 4860 60+
Stream Width (ft.) Top of Bank (at crossing location): "Z_ (D Water Surface (at crossing location): 6
Bank Height (ft.) Left 0-2 (Q@ 4-6 6-8 8+
(looking downstream -
else give direcion you | Right 0-2 4-6 6-8 8+
-e facing here: )
vank Slope (°) Left 0-20 @O ) 40-60 60-80 80+
(looking downstream -
else give directionyou | Right 0-20 0-40 40-60 60-80 80+
are facing here: )




Waterbody ID No.: SRAcHZ D

Paﬁe: /2 A /0 9 Client/Projf-zct. Na‘mei& No.: | \"\U‘M osa O\ oS0 2 | Milepo§t:

Water Appearance Clear Slightly Turbid Turbid Very Turbid Color:
N AY &baﬁng algal mats Obvious surface scum | Sheen on surface Greenish color Other:

Stream Substrate % | Bedrock Gravel Sand Silt/Clay SO OrganicS ©
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank rootsystems | Fringing

trees/shrubs plants % Cover 10O | plants % Cover Wetlands
Aquatic Organisms | Waterfowl ' Fish (adult) Fish (juvenile) Frogs ‘ Turtles
Observed Snakes Other:

Invertebrates: Intolerant ‘ Facultative ‘ Tolerant ‘
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: 2 (ft)

Circle vegetative layers: trees shrubs

U Ssignificant bare areas within riparian zone ‘ O Evidence of non-buffered concentrated flows
[ributary is <@ Artificial (Man-Made) Manipulated (Explain below) Stable /

Unstable

Zhannel Condition Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank

ng straightening erosion
Jisturbances WLivestock access to riparian zone KManure in stream or on banks

| L Waste discharge pipes present U Other:

[/E SPECIES / SUITABLE HABITAT Pt e _ HabitatIDNo:
:ff‘)mrjne_nls(ig_\inf_onnaﬁvc.m useful for JD forms, construction constraints, erosion potential, existing disturbances, and meanders)
STREAM QUALITY (indicate) ] m High J Moderate U Low

Jigh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wvailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

VMloderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

.ow Quality: Channelis actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
ictive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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) INER|

15810 Park Ten Place

Suite 300 g !
Houston, Texas 77084-5140 1 =
WA DY DATA E
TERBO DATA SHEET ERMO
aterbody Name: Waterbody ID No.: SBALEI £
Centerline  Re-Route  Access Road WarehouseSite  Other:
Associated Wetland No.:
Date: Client/Project Name & No.: : Milepost:
Blzeloa ¥Proj Herm.a.s\ OloSo023 P
Investigators: uad Name:
5 Er.n Ao\\f\JM, Amsnas ZUf\:bnq Q
State/County/Municipality:: Ali,, . (o, (JUon e Picture No.: R77 b~ 3717
' PHYSICAL ATTRIBUTES
Waterbody Sketch Plan
Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor
NI

2\

cOp o€ . .
comel Angle of Crossing at Centerline:
Waterbody Type Lake ‘ Pond Borrow Pit  River @ea$ Ag. Ditch Other:
Stream Flow Fast Moderate Slow Very Slow Nc_ﬁ'a
Flow type Perennial (Flows>  Intermittent/Seasonal Direction: Al(nJ ~
3 months annually)  (Flows <3 months onlly in response Months of estimated flow:
annually) infall

OHWM Indicator @ar natural line on bang) Shelving Wrested vegetation @ Water Staining

Bent, matted or missing Soil character changes | Abrupt plant community change Wrack Litter and debris

vegetation line

Sinuosity Straight _—@ Subsurface Flow? Yes No Unknown
Stream Depth (in.) 0-3 3-6 6-12 12-18 18-24 24-36 "36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): .S Water Surface (at crossing location): KS

Bank Height (£t.) Left / 24 N\D\ 46 | 6-8 8+

(looking downstream
else give direction you | Right K2-4 / 4-6 6-8 8+
-e facing here: )
vank Slope (°) Left -2 ( 20-40 NVJ\ 40-60 60-80 80+
(looking downstream
\20-40 / 40-60 60-80 80+

else give direction you
Oeepes Cot T,

are facing here: )
ourof Sor A ovesn

B ©

Right




Waterbody ID No.:

SBACEIP

Client/Project Name & No.:

Milepost:

Hermosa 0105022

QUALITATIVE ATTRIBUTES S : \
Water Appearance Clear Slightly Turbid Turbid Very Turbid Color:
N P‘ Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % Bedrock______ Graveli Sand__ Silt/ Clay. 5_0 Organic___
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing
trees/shrubs plants % Cover _M© | plants % Cover Wetlands
Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles
Observed Snakes Other:
Invertebrates: Intolerant “ Facultative glerant “ @
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: S (fv

shrubs

' O Evidence of non-buffered concentrated flows

Circle vegetative layers: trees

U Significant bare areas within riparian zone

[ributary is Natural Artificial (Man-Made) (Manipulated (Explain belo@ Stable /
S—
Unstable
“hannel Condition Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank
ng straightening erosion

[ .
& Manure in stream or on banks

Jisturbances \Q/ Livestock access to riparian zone

‘ d Other:

0 Waste discharge pipes present

[/E SPECIES / SUTTABLE HABITAT Habitat ID No.

Zomments (e.g. Information useful for JD forms, construction constraints, erosion potential, existing disturbances, and meanders) :

A a.y.-\. bgm/P.r‘h\\ dem 1S pPresantr o x| e (uPS'\'K'*""}‘,\\MW' v appecy as -Fx\walﬂ wates
Car pass ot Yorenes  en Wme Soudaca <d3e of Hae lotran .

'MHigh O Moderate 0 Low

STREAM QUALITY (indicate)

Jigh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
'oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wvailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Vloderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
‘onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

.ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
ictive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place K =
Suite 300 f
Houston, Texas 77084-5140

WATERBODY DATA SHEET ERM@
aterbody Name: Waterbody ID No.: SRAL @I |

Centerline Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:

Client/Project Name & No.: l_ olose23 Milepost:
moSa, ©

Date: 8[2;/0 q

I tigators: dN .
nvestigators 8{‘-"\ :)‘\_\ s AM“\’\B\ ’Zun.‘é« Quad Name
State/County/Municipality:: A\\a w Co (s mmnne Picture No.. R7% 4 77 0,
S A ” o B
PHYSICAL ATTRIBUTES
vWate‘rbody Sketch Plan T

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo s‘ocations,

v O

< CowiDefl T
Angle of Crossing at Centerline:
Waterbody Type Lake ’ Pond Borrow Pit  River ﬁgam) Ag. Ditch Other:
T
Stream Flow Fast Moderate Slow Very Slow m
p—
Flow type Perennijal (Flows>  Intermittent/Seasonal Direction: N\
3 months annually)  (Flows <3 months .
Months of estimated flow:
annually)
OHWM Indicator Clear natural line on bank Shelving Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes rupt plant community change Wrack Litter and debris
vegetation line
Sinuosity Straight Meandering Subsurface Flow? Yes No Unknown
Stream Depth (in.) 03 3-6 6-12 12-18 18-24 24-36 \ -36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): | O Water Surface (at crossing location): ﬁ
Bank Height (ft.) Left 0-2 2-4 4-6 6-8 8+
(looking downstream
else give direcion you | Right 0-2 @ 4-6 6-8 8+
-e facing here: )
vank Slope (°) Left 0-20 20-40 C 4060 ) 60-80 80+
(looking downstream -
else give directionyou | Right 0-20 20-40 40-60 60-80 80+
are facing here: )




il
Waterbody ID No.: SBACL B ERM®
Date: 3 /, “'/'o 9 Client/Projecf Name & No.: -l-\ﬁrmoSﬁ» Oloso 2 2 Milepost:
QUALITA“VEATTRIBUTES L
Water Appearance Clear Slightly Turbid Turbid Very Turbid Color:
{\) A Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock___ Gravel_Q Sand Silt/ Clay_ﬁD_ Organic_
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bankroot systems | Fringing
trees/shrubs Lplants % Cover 71 S | plants % Cover _____ Wetlands
Aquatic Organisms | Waterfowl A | Fish (adult) Fish (juvenile) Frogs Turtles
Observed Snakes Other: '
Invertebrates: LIntolerant ‘ Facultative ‘ Tolerant {@ ‘
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: H o (ft) |
Circle vegetative layers: trees shrubs @9
a Signiﬁcant bare areas within riparian zone \ U Evidence of non-buffered concentrated flows
I'ributary is < Natural ) ‘ Artificial (Man-Made) ‘ Manipulated (Explain below) ‘ Stable /
‘ Unstable
Zhannel Condition Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank R
ng straightening erosion )
Jisturbances \\S{ Livestock access to riparian zone O Manure in stream or on banks
U Waste discharge pipes present U Other:
[/E SPECIES / SUITABLE HABITAT Tk Py Habitat ID No:
Jomments (e.g. tﬂfﬁ)i—maﬁon useful for ]D 'férm.;, construction constraints, erosion potential, existing disturbances, and meanders) j
L
STREAM QUALITY (indicate) | IM: High O Moderate O Low

digh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
'oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Vloderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
'onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

.ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the

«ctive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present. |
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15810 Park Ten Place
Suite 300
Houston, Texas 77084-5140

WATERBODY DATA SHEET

InEn}

ERM.

aterbody Name: Waterbody ID No.: SBALEIZ
Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:
Date: ¢ Client/Project Name & No.: Milepost:
8la( /oa ¥Proj Hermosa Gloso23 P
Investigators: uad Name:
8 2[‘.\/\ 5OL\ AL BN , ANQ.«:)‘- 2\/:\\‘3-\. Q
State/County/Municipality: [\\b. . Co.. (Jupss e PictureNo.: 330 - @
7 Ly " ey ¥ L=J

PHYSICAL ATTRIBUTES
Waterbody Sketch Plan

A

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey, corridor

3 months annually)

lows <3 months

only in response to

Months of estimated flow: L

oS
a?
Y
e\ 320
/JV
3
?
oy
of
Coﬂ‘%° r
Angle of Crossing at Centerline:
Waterbody Type Lake ‘ Pond Borrow Pit  River Qrea}\q Ag. Ditch Other:
Stream Flow Fast Moderate Slow Very Slow @or@ ]
Flow type Perennial (Flows> In ittent/Seasonal Ephemeral (Flows Direction;___

annually) rainfall)
OHWM Indicator Clear natural line on bank Shelving Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes rupt plant community chan, Wrack Litter and debris
vegetation line

Sinuosity Straight += Meandering Subsurface Flow? Yes No ¢ gnknowb
Stream Depth (in.) 0D | 3 612 1218 18-24 24-36 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): \5 Water Surface (at crossing location): d
Bank Height (ft.) Left 0-2 @ 4-6 6-8 8+
(looking downstream ‘
else give direction you | Right 0-2 < 2-1) 4-6 6-8 8+

-e facing here: )
vsank Slope (°) Left 0-20 @ 40-60 60-80 80+
(looking downstream ]
else give direction you | Right 0-20 40-60 60-80 80+
are facing here: )




111

=
Waterbody ID No.: SRAC BI1Z ERM®
Date: & (2 (o9 Client/Project Name & No.: /_\[ <rmosa OlOS022 Milepost:
QUALITATIVE ATTRIBUTES S B L LR
Water Appearance Clear Slightly Turbid Turbid Very Turbid Color:
N P Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % Bedrock_ Gravel 10O Sand_ Silt/ Clay_z_o_ Organic___
Aquatic Habitats Sand Bar Gravel Bar Mud Bar @;el Rif@ Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing
trees/shrubs plants % Cover _SO | plants % Cover ____ Wetlands
Aquatic Organisms | Waterfowl ‘ Fish (adult) Fish (juvenile) Frogs Turtles
Observed Snakes Other: ’
Invertebrates: Intolerant ‘ Facultative ‘ Tolerant ‘@
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: -~ (ft)
Circle vegetative layers: trees shrubs
Q Significant bare areas within riparian zone { QO Evidence of non-buffered concentrated flows
[ributary is d@ | Artificial (Man-Made) Manipulated (Explain below) Stable /
| Unstable ‘
Zhannel Condition Channelization/Braidi Unnatural Downcutting Dikes/Berms Excessive bank N
J8 straightening ) erosion )
Jisturbances ﬁ( Livestock access to riparian zone K Manure in stream or on banks
(] Waste discharge pipes present O Other:

[/E SPECIES / SUITABLE HABITAT HabitatIDNo;

——

Zomments (e.g. Information useful for JD forms, construction constraints, erosion pbienﬁal,, exishing disturbances, and meanders)

Er\,s“,\\\ feurre Y Qay? ( "t‘)mp GFF‘ \~ Sk‘*’-\‘\\

VAR
STREAM QUALITY (indicate) 'O High W, Moderate O Low
l A}

Jigh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
tikes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Vloderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
'onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

.ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
ctive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place
Suite 300
Houston, Texas 77084-5140

SSatd
WATERBODY DATA SHEET ERM@
Waterbody ID No.: SBALELD

T

Waterbody Name:

Centerline Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.: (WJRALPZY

Date: R/2¢/09 Client/Project Name & No.: l‘\:rm. e Oloso22 Milepost:
Investigators: uad Name:
5 it‘-v\ 5“‘\'\50a X Ams-&‘k 2.»‘6:,\1. Q
(Wyorming,. PictureNo: RSS +B8b

State/County/Municipality: A\\ge, o, (.

Watéi'.l)o.dy..Sketch Plan _
Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

&P

Angle of Crossing at Centerline:

Waterbody Type Lake ’ Pond Borrow Pit  River @r@ Ag. Ditch Other:
Stream Flow Fast Md@erate ") Slow Very Slow None
Flow type <’l@nnial (Flows >\ Intermittent/Seasonal =~ Ephemeral (Flows Direction:_/J
3 months annually) / (Flows <3 months only in response to . 1=
annually) rainfall) Months of estimated flow: _|

OHWM Indicator Clear natural line on bank Shelving ] Wrested vegetation Scour Water Staining

Bent, matted or missing Soil character changes /{~ Abrupt plant community change\D Wrack Litter and debris

vegetation —~—— ] line

Sinuosity Straig@ Meandering Subsurface Flow? Yes No Unknown
Stream Depth (in.) (55 3-6 6-12 12-18 18-24 24-36 36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): g Water Surface (at crossing location): g + Cerlond
Bank Height (ft.) Left (@ 2-4 4-6 6-8 | 8+
(looking downstream
else give direction you | Right @ 2-4 4-6 6-8 8+
are facing here: )
Bank Slope (¢) Left 20-40 40-60 60-80 80+
(looking downstream ] 7
else give direction you Right 0-20 20-40 40-60 60-80 80+
are facing here: )




i

ERM.

“T/E SPECIES / SUITABLE HABITAT

Waterbody ID No.: SBALE(R

Date: 6/2 olo a Client/Project Name & No.: l _{ ermeosa O|oS0273 Milepost:
QUALITATIVEATTRIBUTES |
Water Appearance ’ _ Slightly Turbid Turbid Very Turbid Color:

Floating algal /I\IIHE Obvious surface scum | Sheen on ;urface Greenish color Other:
Stream Substrate % Bedrock____ Gravel Sand, Silt/Clay. 10D Organic____
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems Ginging

trees/shrubs plants % Cover 9O | plants % Cover Wetlands
Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles
Observed Snakes Other:

Invertebrates: Intolerant Facultative Tolerant w
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: o) (fv)

Circle vegetative layers: trees

O Significant bare areas wi’dlin;iparian zone ‘ ‘ O Evidence of non-buffered concentrated flows
Tributary is @ Artificial (Man-Made) Manipulated (Explain below) Stable /

Unstable

Channel Condition Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank

ng straightening erosion
Disturbances U Livestock access to riparian zone U Manure in stream or on banks

U Waste discharge pipes present O Other:

Habitat ID No.:

STREAM QUALITY (indicate)

AN
| d\‘High

O Moderate

0 Low

High Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
dikes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
roots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
available; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Moderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
width on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
considerable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;

minimum disturbance by livestock or man; Facultative macroinvertebrates present.

Low Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
active channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
trees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
types available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place
Suite 300
Houston, Texas 77084-5140

WATERBODY DATA SHEET
ERM.
Waterbody Name: Waterbody ID No.: SpAC @14
Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:
Date: 6/2. ¢ [oa Client/Project Name & No.: , ler”..s « Ol65022 Milepost:
Investigators: uad Name:
& Ef\"‘ 50\'\"34’\ Ama—u')-. —Zw\ré-. Q

State/County/Municipality::

Ao ..

3 L\)uam 2\ S

PictureNo: Rl +R92

Waterbody Sketch Pl

Pleasd include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

x- IS
roao 7
“onds
s8ALBl
Angle of Crossing at Centerline:

Waterbody Type Lake ‘ Pond Borrow Pit  River g@am) Ag. Ditch Other:
Stream Flow Fast _— der;} Slow Very Slow None
Flow type erennial (Flows > Y Intermittent/Seasonal = Ephemeral (Flows Direction:___E-

months annuall (Flows <3 months only in response to . v

. Months of estimated flow:
annually) rainfall)
OHWM Indicator Clear natural line on bank Shelving Wrested vegetation Scour Water Staining
e ——
Bent, matted or missing Soil character changes Abru/pt plant community change Wrack Litter and debris
vegetation line

Sinuosity @ Meandering Subsurface Flow? Yes No Unknown
Stream Depth (in.) 0-3 3-6 6-12 12-18 18-24 24-36 36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): C} Water Surface (at crossing location): %
Bank Height (ft.) Left 0-2 2 4-6 6-8 8+
(looking downstream
else give direction you | Right 0-2 @ 4-6 6-8 8+
are facing here: ) _
Bank Slope () Left (2o’ 2040 40-60 60-80 80+
(looking downstream ) C)
else give direction you | Right 0-20 2040 40-60 60-80 80+
are facing here: )




| ¥D 11T

Waterbody ID No.: _SeACEIY

Date: N2 6/oa Client/Project Name & No.: H ermasa OloScoz? Milepost:
QUALTATIVEATIRIBUTES | =
Water Appearance @ | Slightly Turbid Turbid Very Turbid ' Color:

Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % Bedrock Gravel_& Sand_ Silt/ Clay:]Q Organic___
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks %ﬁg In-stream emergent In-stream submerged @ Fringing

trees plants % Cover | plants % Cover Wetlands
Aquatic Organisms | Waterfowl @ ~\) Fish (juvenile) (Frogs Turtles
Observed Snakes Other:

Invertebrates: Intolerant Facultative } Tolerant None
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: o (fv)

Circle vegetative layers: trees @

O Significant bare areas within.;iparian zone O Evidence of non-buffered concentrated flows .
Tributary is <@\ Artificial (Man-Made) Manipulated (Explain below) Stable /

Unstable
Channel Condition Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank
. ng straightening erosion

Disturbances. Livestock access to riparian zone }\S/Manure in stream or on banks

O Waste discharge pipes present O Other:

—_— — bt IDN

‘Comments {e.g: Information useful for, JD forms, construction constraints, erosion potential, existing disturbances, and meanders):.

N4
STREAM QUALITY (indicate) X High O Moderate O Low

High Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
dikes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
roots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
available; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Moderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
width on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
considerable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;

minimum disturbance by livestock or man; Facultative macroinvertebrates present.

Low Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
active channel width on each side; lack of regeneratior; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
trees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
types available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place
Suite 300
Houston, Texas 77084-5140

WATERBODY DATA SHEET
Waterbody Name: Waterbody ID No.: SRACL S
Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:
Date: B/?.G: /O':\ Client/Project Name & No.: I‘\Qrmo se 0105 027 Milepost:
Investigators: zr'v\ -)o\—\ ion, N ende oAl Quad Name:
~ PictureNo. R )& , R 162 :
X TN )G T ‘

trbody Sketch Plan

ey

KR ol

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

/\)—7

Angle of Crossing at Centerline:

Waterbody Type Lake [ Pond Borrow Pit  River @;)l Ag. Ditch Other:
Stream Flow Fast Slow Very Slow (NE)&
Flow type Perennial (Flows > Ephemeral (Flows Direction:
3 months annually) on'ly in response to Months of estimated flow: _~
rainfall)

OHWM Indicator lear natural line on bank> Shelving Wrested vegetation @ Water Staining

Bent, matted or missing Soil character changes @pt plant community chan@ Wrack Litter and debris

vegetation line

Sinuosity Straigth Meandering Subsurface Flow? Yes No Unknown
Stream Depth (in.) @ 36 6-12 1218 18-24 24-36 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): | © Water Surface (at crossing location): Zv
Bank Height (ft) Left W| 02 D 46 68 8+
(looking downstream
else give direction you | Right E 24 4-6 6-8 8+
are facinghere:_____)
Bank Slope () Left W | 020 C204) 40-60 60-80 80+
(looking downstream -
else give direction you | Right¢- 2040 40-60 60-80 80+
are facinghere:_____ )




Waterbody ID No.: SRACEIS

- . 0 - .
Water Appearance Clear Slightly Turbid Turbid Very Turbid Color:
{\J A Floating algal mats Obvious surface scum | Sheen. on surface Greenish color Other:
Stream Substrate % | Bedrock Gravel SO Sand Silt/Clay_S O Organic,
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing
trees/shrubs plants % Cover _= plants % Cover Wetlands
Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs | Turtles
b d
Observe Snakes Other:
Invertebrates: Intolerant l Facultative Tolerant L@one )
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: S-10
Circle vegetative layers:  trees shrubs @
U Significant bare areas within riparian zone ’ U Evidence of non-buffered concentrated flows
Tributary is (ﬁtural Artificial (Man-Made) | Manipulated (Explain below) Stable /
: Unstable
“hannel Condition | Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank
= ng straightening erosion
Disturbances QO Livestock access to riparian zone U Manure in stream or on banks
0O Waste discharge pipes present Q Other:
TS S UTT AT A TAD LA T G '
me! o1 oI halie n am
|
v |
L
STREAM QUALITY (indicate) )& High O Moderate O Low ‘,

High Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
dikes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by §
roots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types ,
available; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

width on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
considerable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
minimum disturbance by livestock or man; Facultative macroinvertebrates present.

Low Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
active channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
trees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
types available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
i

!

Moderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel '
|

|

i
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15810 Park Ten Place
Suite 300 I
Houston, Texas 77084-5140 i

WA D
TERBODY DATA SHEET ERM@
Waterbody Name: Waterbody ID No.: SBALZIl
Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:
Date: &/ e o q Client/Project Name & No.: Hum_ps'. olosez3 Milepost:
Investigators: uad Name:
& Enn BOHASV\ A\--—\D& zdm‘é)q. Q
* Alosn Coy  (igom g PictureNo:_B1¢) , B162

Waterbody Sketch Plan
Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

Angle of Crossing at Centerline:

Waterbody Type Lake ‘ Pond Borrow Pit  River %’é} Ag. Ditch Other:
Stream Flow Fast Moderate Slow Very Slow (Noné,
Flow type Perennial (Flows > i Ephemeral (Flows Direction;___AJ
3 months annually) on.ly in response to Months of estimated flow: ~ 3
rainfall) -

OHWM Indicator Clear natural line on bank Shelving Wrested vegetation Water Staining

Bent, matted or missing Soil character changes A@ Wrack Litter and debris

vegetation , line

Sinuosity traig Meandering Subsurface Flow? Yes No Unknown
Stream Depth (in.) G 3-6 6-12 1218 18-24 24-36 36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): [& Water Surface (at crossing location): g
Bank Height (£t.) Left @ 24 46 6-8 8+
(looking downstream
else give direction you | Right @ 2-4 46 6-8 8+
are facing here:
Bank Slope (2) Left | 020 2040 40-60 60-80 80+
{looking downstream ) @
else give directionyou | Right 0- 20-40 40-60 60-80 80+
are facing here: )




AT

ERM.

Waterbody ID No.: Seac &/ g
Date: Client/Project Name & No.: H Milepost:
Bloiloa /Proj ermose  OlosSo23 P
QUALITATIVE ATTRIBUTES * - ‘
Water Appearance Clear Slightly Turbid Turbid Very Turbid Color:
NA Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock Gravel_| ©O Sand, Silt/Clay. Organic
) . - R \
Aquatic Habitats Sand Bar Gravel Bar Mud Bar (Gravel Rifflgs Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing
trees/shrubs plants % Cover plants % Cover Wetlands
Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles
Observed
Snakes Other:
Invertebrates: Intolerant } Facultative } Tolerant } None
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: f O (ft)
Circle vegetative layers: trees shrubs
U Significant bare areas within riparian zone ’ U Evidence of non-buffered concentrated flows
Tributary is (ﬁ;ural) Artificial (Man-Made) Manipulated (Explain below) Stable /
Unstable
Channel Condition | Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank
ng straightening erosion
Disturbances O Livestock access to riparian zone O Manure in stream or on banks
L Waste discharge pipes present O Other:
I/ESPECIES/SUITABLEHABITAT . . . S Aabiat TONes
Comments (e.g. Information useful for JD forms, construction constraints, erosion potential, existing disturbances, and meanders)
A\ o v, sle~der , no P\“ﬂ e P"'\L‘w“ \
7
STREAM QUALITY (indicate) N High O Moderate O Low
VA
High Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
dikes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
roots that extend to the base-flow elevation; water clear to tea~colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
available; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.
Moderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
width on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
considerable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
minimum disturbance by livestock or man; Facultative macroinvertebrates present.
Low Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
active channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
trees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
types available; little to no aquatic habitat; severe disturbance by livestock or mary; tolerant or no macroinvertebrates present.
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15810 Park Ten Place

[fuane

Suite 300 N -

Houston, Texas 77084-5140 TH _J_'“ 3 7
WATERBODY DATA SHEET ERM
\ Waterbody Name: Waterbody ID No.: SRA LQ 17

Centerline Re-Route AccessRoad Warehouse Site  Other:

Associated Wetland No.:

Date: ‘a/?,"l (014 Client/Project Name & No.: 'l"\erMo.Sﬂ\ ol 05023l Milepost:
Investigators: ?r.v\ : mson A e 2 nise Quad Name: :
State/County/Municipality: o. v PicureNo: Bloy~ |O7] _?
: N AL S A 1y 0n = e = !
i G !
Waterbody Sketch Plan ;
Please include: Directional & North Arrow, Centerline, Length of feature, Distance from Centerline, Photo Locations, and Survey corridor |
l
e
ne
N\
7
g o
-
—¢ BI°
g So g} Ns&.\/\ \fb\'\
C. 25t N
Y
15
o
Angle of Crossing at Centerline:
Waterbody Type Lake —| Pond Borrow Pit  River Gtrean? Ag. Ditch Other:
Stream Flow Fast Moderate _—_ Slow Very Slow (lone)
Flow type Perennial (Flows > ttent/Season: Ephemeral (Flows Direction:__/\J
3 months annually) on.ly In response to Months of estimated flow: o
rainfall)
OHWM Indicator Peﬁtural line @ Shelving Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes plant community ¢Rang Wrack Litter and debris
vegetation line
Sinuosity Straight eandering Subsurface Flow? Yes No Unknown
Stream Depth in) |03 1 36 6-12 12-18 1824 | 2436 | 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): __{ (O Water Surface (at crossing location):
Bank Height (ft.) Left 0-2 / 2-4 ‘) 6-8 8+
(looking downstream m
else give direction you | Right 0-2 24 4-6 6-8 8+
are facing here: )
Bank Slope () Left 0-20 /2040 /060" ) 60-80 80+
. (looking downstream )
( else give direction you | Right 0-20 2040 40-60 60-80 80+
~- { are facing here:___)
Rencln ar¥A
Sewn AP



Waterbody ID No.: SRALBI Y

Oloso=2rR

Water Appearance Clear Slightly Turbid Turbid Very Turbid Color:
{\J P Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock____ Gravel_SO_ Sand____ silt/Clay_S© | Organic
Aquatic Habitats Sand Bar Gravel Bar . ‘Mud Bar <V§vel RPﬂe 3 Deep Pools )
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing V’&" rS
trees/shrubs plants % Cover _‘:LQ plants % Cover Wetlands
Aquatic Organisms | Waterfowl Fish (adult) Fish (juvenile) Frogs Turtles
Observed Snakes Other:
Invertebrates: Intolerant Facultative ' Tolerant @
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: _S'—~ 1O (ft)
Circle vegetative layers: trees shrubs herbs
O Significant bare areas within riparian zone ’ O Evidence of non-buffered concentrated flows
Tributary is < Naturaf ) Artificial (Man-Made) | Manipulated (Explain below) Stable /
Unstable
“hannel Condition | Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank
ng straightening erosion
Disturbances # Livestock access to riparian zone M Manure in stream or on banks
O Waste discharge pipes present O Other:
So-y-\ﬂvn\" N 3 Wern Yo e SovM L Mere ‘oee S"*\ Yo My Aar¥ w((c,u Sase =d

rwn seniied L Snll cuvedq debAs . coluers  slghile ebsduded ‘e sih,

STREAM QUALITY (indicate) &l High O Moderate O Low

High Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any

dikes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by |
roots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types ;
available; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

N
I U S

width on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
considerable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;

minimum disturbance by livestock or man; Facultative macroinvertebrates present.

Low Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
active channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
trees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
types available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
i

Moderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel ‘
|

!

]
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15810 Park Ten Place
Suite 300
Houston, Texas 77084-5140

WATERBODY DATA SHEET ERM@
aterbody Name: “‘- s\ Creel Waterbody ID No.: SRAL g o)
Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:
Date: ®/2/0 o Client/Project Name & No.: l’\ermosa, Oloso22 Milepost:
Investigators: Er-'—\ Netvmson ‘ Am ade Dent s Quad Name:
”Smt.a’te/Counfy/Mun‘j‘ciﬂpa’l;ity:: A\\D“M Co, Lyomms Picture No.:. §io8 - 1\
PHYSICAL ATTRIBUTES : i
Waterbody Sketch Plan

R

Q¢ 3Ny ('<>I°~

‘b% B\Ool
SRR ;2‘%# X
/‘.\/—\’\-\__.

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

siWlclen >
7
/V{/‘&f\/wf
"
= Wil
< 'S w .o»‘ ~, c\c‘_ﬂ&‘a ™ Q:’(n_.\hn-\
fe~e
towse ¢
< )
{B
£
»
b
)
Angle of Crossing at Centerline:
Waterbody Type Lake | Pond Borrow Pit  River (Strean? ) Ag. Ditch Other:
” \_/
Stream Flow ( Fasttv —_— Moderate Slow Very Slow None
Flow type Perertnial (Flow3> Intermittent/Seasonal Ephemeral (Flows Direction:_t
months annually)  (Flows <3 months on.ly in response to Months of estimated flow: \ 91
annually) rainfall) I
OHWM Indicator @-r natural line on ba§< ' Shelving Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes brupt plant community change Wrack Litter and debris
vegetation line
Sinuosity Straight @nder@ Subsurface Flow? Yes No Unknown
Stream Depth (in.) 0-3 3-6 6-12 1218 | (824> )| 2436 36-48 48-60 60+
Stream Width (ft.) ‘ Top of Bank (at crossing location): 2 Water Surface (at crossing location): 3
Bank Height (ft.) Left 0-2 (2-4) 4-6 6-8 8+
(looking downstream .
else give direction you | Right 0-2 é—jl) 4-6 6-8 8+
e facing here: )
sank Slope (9) Left 20-40 40-60 60-80 80+
(looking downstream ]
else give direction you Right 0-2 20-40 40-60 60-80 80+
are fi:ing here: )




SBAL K18

ITH

Waterbody ID No.:

Date: 8/21 /O'-'s Client/Project Name & No.: ‘—\armos " OloSoz R Milepost:
QUALITATIVE A’I’I’RIBUTES o (s |
Water Appearance @ Slightly Turbid Turbid Very Turbid Color:

Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % Bedrock ( Graverz Comna X3 Sand_ > Comen( Organic_____
Aquatic Habitats Sand Bar Gravel Bar Mud Bar @ R‘i@s) Deep Pools
Undercut Banks In-stream emergent In-stream submerged | Bank root systems <4inging

erhanging
ees/shrubs

plants % Cover

plants % Cover o

|
g%:::‘i,ce é)rganisms (mp 6‘"‘&3:‘\‘ Fish (juvenile) ‘ @ Turtles
Snakes Other:
Invertebrates: \Lm%olerant \ Facultative ‘ Tolerant ‘ None
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: 30 (ft)

Circle vegetative layers:

trees

U Significant bare areas within riparian zone

‘ U Evidence of non-buffered concentrated flows

Iributary is Qﬁmral ) TArtificial (Man-Made) Manipulated (Explain below) Stable /
- Unstable
Zhannel Condition /é}lannelizaﬁgb Braidi | Unnatural Downcutting Dikes/Berms Excessive bank
ng straightening ‘ erosion
Jisturbances \X Livestock access to riparian zone %Manure in stream or on banks
U Waste discharge pipes present U Other:
P/E Habitat ID No.:

[/E SPECIES / SUITABLE HABITAT

“omments (eg' Information useful for ]D forms,  construction constraints, erosion potential, exishg&d:smrbances and mcanders)

Subsanre shifo Hfan 5'\+/¢[g_.7 i Son ?\&\ Z oo '3 on e NY 4 VeDreds od Q_,re.v\.g\ -
Cansda A sMa pN.JM'*‘

Me Res+

( gewel SO /gl\r S0

3STREAM QUALITY (indicate)

d Moderate

O Low

X sigh
rd N\

digh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
iikes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
'oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Vioderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
'onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

-ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the

«ctive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.

L3
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%



ppaner

11
11

15810 Park Ten Place
Suite 300
Houston, Texas 77084-5140

ERM.

SEALEI9

HIE

WATERBODY DATA SHEET

aterbody Name: _~ \r:\ouderg Waterbody ID No.:

\
Re-Route @ Warehouse Site  Other:

Associated Wetland No.:

Date: ® /7_7 /o q Client/Project Name & No.: L\c:-me_s-\ (loso23 Milepost:
Investigators: 9. _50\’\'“ on Am-»\:) <« Con: - Quad Name:
’ State/County/Municipality: [\ ! o W;Co. Lt iy s S Picture No.: |2
 PHYSICAL ATTRIBUTES
“Waterbody Sketch Plan

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

WBAL AT S

S

Angle of Crossing at Centerline:

Waterbody Type Lake ’ Pond Borrow Pit  River @ Ag. Ditch Other:
Stream Flow Fast Moderate Slow Very Slow None
Flow type /Pm (FIos>  Intermittent/Seasonal Ephemeral (Flows Direction:__ >
(3 months annyafly)  (Flows <3 months only in response to .

annually) rainfall) Months of estimated flow: }

OHWM Indicator Clear natural line on bank Shelving Wrested vegetation Scoud Water Staining
Bent, matted or missing Soil character changes (kbflﬁaant community chan?e) Wrack Litter and debris
vegetation line
Sinuosity Strai Meandering Subsurface Flow? Yes No Unknown
Stream Depth (in.) 0-3 3-6 6-12 12-18 18-24 24-36 "36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): /a Water Surface (at crossing location): Q
Bank Height (ft.) Left @ 2-4 4-6 6-8 8+
(looking downstream =
else give direction you | Right 0-2 2-4 4-6 6-8 8+
-e facing here: )
\

vank Slope (°) Left W 20-40 40-60 60-80 80+
(looking downstream i
else give direction you | Right @ 2040 40-60 60-80 80+
are facing here: )




Sgac 719

H

ERM.

Waterbody ID No.:
Date: @[z 109 Client/Project Name & No.: HQV‘M oS o Ol1oSo024 Milepost:
QUALITATIVE ATTRIBUTES L
Water Appearance ear Slightly Turbid Turbid Very Turbid Color:
( mg algal mats Obvious surface scum | Sheen on surface Greenish color Other:

Stream Substrate % Bem Gravel_$h O Sand__ Silt/Clay_O Organic
Aquatic Habitats Sand Bar Gravel Bar &ud Ba?) @ Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing

trees/shrubs plants % Cover__ | plants % Cover Wetlands
Aquatic Organisms | Waterfowl] Fish (adult) Fish (juvenile) Frogs Turtles ‘
Observed @ e Other: }

Invertebrates: ‘ Intolerant Facultative ‘ Tolerant None ‘
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: _ | ®0 (ft)

‘ O Evidence of non-buffered concentrated flows

Circle vegetative layers: trees shrubs

U Significant bare areas within riparian zone

Iributary is Natural CW Manipulated (Explain below) Stable /
Unstable
Channel Condition | Channelization/Braidi ([ Unnatural Downcutting Dikes/Berms Excessive bank
ng \Straightening erosion

Disturbances b\/Manure in stream or on banks

%Livestock access to riparian zone
[ Other:

| L] Waste discharge pipes present

[/E SPECIES / SUITABLE HABITAT T L 2 IR " Habifat ID No.:

Zomments (e.g. Information useful for JD forms, construction constraints, erosion potential, existing disturbances, and meanders)

_r\-\g “ S“'N‘.ﬁ“ Qppesry ~o \'\u.\N. b—c"\ a'-’b » P"J\"\Aff Je "‘f"‘b_PL‘* M*"\“'a s SB*L¢?Q . \‘\' D

\\-‘3\\0- o Slenantoen “'\'\~. Al '—ff—}-}\‘lb ue+\-') °

O Low

STREAM QUALITY (indicate) | O High W Moderate

Jigh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
'oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Moderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
'onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

-ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
«ctive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.

Page 2 of 2



15810 Park Ten Place | HH
Suite 300 i
Houston, Texas 77084-5140 u =
E
WATERBODY DATA SHEET ERM@
aterbody Name: Yos\  Creek Waterbody ID No.: SRAL #20O
Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:
Date: ? /27100 4 Client/Project Name & No.: L\er%s « ©|0S023 Milepost:
Investigators: uad Name:
& ¢ rn 50\4 LA Aﬂ—m\ém Rua See Q
| State/County/Municipality: [\, “ C.‘; (yom T Picture No.: €113
| PHYSICAL ATTRIBUTES -
Waterbody Sketch Plan

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

St F1 A
( gmcer.f Mﬁh-M}Q\

N,

0

Angle of Crossing at Centerline:

|
Waterbody Type Lake Pond Borrow Pit  River trea Ag. Ditch Other:
7 ~—
Stream Flow P{st ) Moderate Slow Very Slow None
Flow type /P&nnial (Fldws >  Intermittent/Seasonal Ephemeral (Flows Direction: S
( 3 months anpdally)  (Flows <3 months onoly in response to Months of estimated flow: V0
annually) rainfall) -

OHWM Indicator (Cla’r:atural line W\ Shelving Wrested vegetation Scour Water Staining

Bent, matted or missing Soil character changes rupt plant co\r‘n(n:mity c@ Wrack Litter and debris

vegetation line
Sinuosity Straight W Meander?n’@ Subsurface Flow? Yes No Unknown
Stream Depth (in.) 0-3 3-6 q 6@ 12-18 18-24 24-36 "36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): Y Water Surface (at crossing location): 3
Bank Height (ft.) Left .@ 2-4 4-6 6-8 8+
(looking downstream
else give direction you | Right @ 2-4 4-6 6-8 8+
-e facing here: )

sank Slope (%) Left @ 20-40 40-60 60-80 80+
(looking downstream -
else give direction you Right @ 20-40 40-60 60-80 80+
are facing here: )




2

HIT

ERM.

Waterbody ID No.: SeACE2 P

Date: 8 /L’l /0 q Client/Project Name & No.: HUM osa Ol10S02 % Milepost:

QUALITATIVE ATTRIBUTES
Water Appearance Cle Slightly Turbid Turbid Very Turbid Color:

Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock Gravel_15 Sand Silt/Clay_Z3 Organic
Aquatic Habitats Sand Bar Gravel Bar Mud Bar <@ Riffled Deep Pools
Undercut Banks angi In-stream emergent In-stream submerged | Bank root systems <’Fr/1r1g:\

ees/sh plants % Cover plants % Cover Wetlands >
Aquatic Organisms | Waterfowl ‘ éish (adylt) Fish (juvenile) @ Turtles |
Ob d
serve Snakes Other: \

Invertebrates: Intolerant ‘ Facultative ‘ Tolerant None '
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: _ (& © (ft)

Circle vegetative layers: trees @

U Significant bare areas within riparian zone ‘ U Evidence of non-buffered concentrated flows
[ributary is Natura]\ | Artificial (Man-Made) | Manipulated (Explain below) Stable /

‘ Unstable
[

Zhannel Condition Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank

ng straightening ‘ erosion
Jisturbances \% Livestock access to riparian zone DX( Manure in stream or on banks

U Waste discharge pipes present O Other:

[/E SPECIES / SUITABLE HABITAT Habitat 1D No.:

“omments (e.z. Information useful for JD forms, construction constraints, erosion potential, existing disturbances, and meanders)

N/
STREAM QUALITY (indicate) X High O Moderate O Low
A,

Jigh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Vloderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
'onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

_ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
«ctive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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Suite 300
Houston, Texas 77084-5140
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WATERBODY DATA SHEET ERM@
aterbody Name: fish Creek T bv‘\‘cv‘v‘ Waterbody ID No.: SBAL &2
Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:
Date: g, {21 / 09 Client/Project Name & No.: HUMD.S“- Oloso023 Milepost:
Investigators: ER—\ 3':\\'\“’\ " AM‘ e 2“”\;3& Quad Name:
State/County/Municipality: Alboen, Cory () iaamn ins Picture No.: B + B\ 1\
PHYSICAL ATI'R.IBU.']"ES X = : &
“Waterbody Sketch Plan

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

Angle of Crossing at Centerline:

(S;r‘g;h Ag. Ditch

Waterbody Type Lake ‘ Pond Borrow Pit  River Other:
Stream Flow Fast Moderate Slow Very Slow @1@
Flow type Perennial (Flows > al Ephemeral (Flows Direction:__—>
3 months annually) /' (Flows <3 month on_ly in response to Months of estimated flow: :%
u rainfall)
OHWM Indicator @;a/tural line’o‘n_@ { Shelving Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes rupt plant community chang Wrack Litter and debris
vegetation line
Sinuosity (Straigp Meandering Subsurface Flow? Yes No Unknown
Stream Depth (in.) (o3 )| 3 612 1218 18-24 24-36 36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): { S Water Surface (at crossing location): é.’f
Bank Height (ft.) Left 0-2 24 46 @ g+
(looking downstream
else give direction you | Right 0-2 24 46 @ 8+
-e facing here: )
vank Slope (°) Left 0-20 20-40 40-6@ 60-80 80+
(looking downstream :
else give direction you Right 0-20 20-40 40-60 60-80 80+
are facing here: )




IREE|

T

ERM.

Waterbody ID No.: SRAC g2\
Date: /27 (o9 Client/Project Name & No.: numo_s a OloSoz? Milepost:
Water Appearance Clear Slightly Turbid Turbid Very Turbid Color:
/\) [’\ Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % Bedrock___ Gravel_| O Sand_ Silt/ Clayj_CJ Organic__
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank rootsystems | Fringing
trees/shrubs Lplants % Cover_ig_(?_ plants % Cover ‘ Wetlands
Aquatic Organisms | Waterfowl ‘ Fish (adult) Fish (juvenile) Frogs Turtles
Observed Snakes Other: ‘
Invertebrates: Intolerant Facultative ‘ Tolerant @
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: il (fv) Y
Circle vegetative layers: trees shrubs
U Significant bare areas within riparian zone ‘ U Evidence of non-buffered concentrated flows
Iributary is (NLturgD Artificial (Man-Made) Manipulated (Explain below) Stable /
Unstable
Zhannel Condition @on/ Braidi | Unnatural Downcutting Dikes/Berms Excessive bank o
ng straightening erosion )
Jisturbances \E( Livestock access to riparian zone |j<Manure in stream or on banks
L Waste discharge pipes present U Other:
e e R

[/E SPECIES / SUTTABLE HABITAT

Zomments (e,g. Information useful for |D forms, construction constraints, erasion potential, existing disturbances, and meanders)

7
3STREAM QUALITY (indicate) T‘S( High U Moderate U Low
7

digh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Vioderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
'onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

-ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
«ctive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place
Suite 300

Houston, Texas 77084-5140

WATERBODY DATA SHEET

|
| v T

I
ERM.

aterbody Name: s\ Creek Tw bd‘\“u-v\\ Waterbody ID No.: SRAL FTR
Centerline  Re-Route  Access Road WarehouseSite Other:
Associated Wetland No.:
Date: Client/Project Name & No.: Milepost:
Blz/09 YProj uermos.. Olose13 P
Investigators: uad Name:
5 2!‘-" 5«:"\-—\:&\ , AM-«J% ?w\»y. Q
State/County/Municipality: M . Co.. (Juomins Picture No.: (3)) @
3 \ rd ¥ [
5 PHYSICAL ATTRIBUTES -
Waterbody Sketch Plan

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

Angle of Crossing at Centerline:

>

Waterbody Type Lake ‘ Pond Borrow Pit  River (Sggaﬁ Ag. Ditch Other:
Stream Flow Fast Moderate Slow Very Slow ﬁone
Flow type Perennjal (Flows> Inte Ephemeral (Flows Direction:___~>

3 months annually) ows <3 months on.ly in response to Months of estimated flow: =

rainfall)
OHWM Indicator @mral line on ban@ Shelving Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes @ar@mmunity c@ Wrack Litter and debris
vegetation line
Sinuosity Straight W Subsurface Flow? Yes No Unknown
Stream Depth (in.) 0-3 3-6 6-12 12-18 18-24 24-36 -36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): {0 - | § Water Surface (at crossing location): @
Bank Height (ft.) Left 0-2 @ 4-6 6-8 8+
(looking downstream
else give direction you | Right 0-2 @ 4-6 6-8 8+
-e facing here: ) _
N\

sank Slope (°) Left 0-20 ﬁ/Mo) 40-60 60-80 80+
(looking downstream )
else give direction you Right 0-20 40-60 60-80 80+
are facing here: )




H
ERM.
Waterbody ID No.: Sear gz
Dafe: 8@_, /o9 Cllet\t/Pr?‘]ect Na@e & No.: \ ! ermosa o | oS 07’3‘ Milepost:
Water Appearance Clear Slightly Turbid Turbid Very Turbid Color:

/\) YA Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock Gravel M © Sand Silt/Clay_{o O Organic
Aquatic Habitats Sand Bar Gravel Bar ‘ Mud Bar ( Gravel Rif@ Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing

trees/shrubs ‘ plants % Cover plants % Cover Wetlands
Aquatic Organisms | Waterfowl ‘ Fish (adult) Fish (juvenile) Frogs Turtles
Observed

Snakes Other:

Invertebrates: ‘ Intolerant Facultative LTolerant ‘
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: (ft)

Circle vegetative layers: trees shrubs @D

U Significant bare areas within riparian zone ‘ U Evidence of non-buffered concentrated flows
Iributary is ‘@ ’ Artificial (Man-Made) 7 Manipulated (Explain below) Stable /

| Unstable

Channel Condition ’ Chatr /Braidi | Unnatural | Downcutting Dikes/Berms Excessive bank

ng straightening ‘ erosion
Jisturbances ‘j@divestock access to riparian zone Manure in stream or on banks

(] Waste discharge pipes present O Other:

g€ p1pes p
S e Aol ) ‘ Iﬁhilal 1D No.:

[/E SPECIES / SUITABLE HABITAT_

“omments (e.g. Information useful for JD forms, construction constraints, erosion potential, existing disturbances, and meanders)

pa
STREAM QUALITY (indicate) US( High 1 Moderate U Low
|4

Jigh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
'oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Vloderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
‘onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

-ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
ictive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.

i\
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15810 Park Ten Place K HH
Suite 300 A
Houston, Texas 77084-5140 j -
WATERBODY DATA SHEE
o T T ERM.
aterbody Namezj:'v sh_Creek N ribotrer A Waterbody ID No.: SRAL #33
Centerline  Re-Route  Access Road Warehouse Site  Other:
Associated Wetland No.:
Date: 8/21/ 09 Client/Project Name & No.: HCIMQSG‘ 01050273 Milepost:
Investigators: uad Name:
8 2 ~nAa Dobnsan A/H‘V\aﬁ-. Zum‘\\ Q
State/County/Municipality: A\w. L wMAM e PictureNo: B123-4R12Y
(&)
PHYSICAL ATTRIBUTES
Waterbody Sketch Plan

Please include: Directional & North Arrow, Centerline, Length of feature, Distances from Centerline, Photo Locations, and Survey corridor

o
Angle of Crossing at Centerline:
Waterbody Type Lake ‘ Pond Borrow Pit  River trea Ag. Ditch Other:
Stream Flow Fast Moderate Slow Very Slow G\I orny
Flow type Perennial (Flows > i Seas: Ephemeral (Flows Direction;__ 5~/ v
3 months annually) only in response to Months of estimated flow: 2

rainfall)

OHWM Indicator @Wk Shelving Wrested vegetation Scour Water Staining

Bent, matted or missing Soil character changes Amm c‘hg@ Wrack Litter and debris
vegetation line

Sinuosity Straight g Subsurface Flow? Yes No Unknown
Stream Depth (in.) @) 3-6 6-12 12-18 18-24 24-36 "36-48 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): Water Surface (at crossing location):
Bank Height (ft.) I Left ‘ / 0-2 ’-\ } ﬁ. ,} AR 4-6 ‘ 6-8 8+
(looking downstream <
else give direction you | Right 0-2 (e 46 6-8 8+

( ve facing here: )
sank Slope (9) Left /020 ) 2040 /460 ) 60-80 80+
(looking downstream ] uJ
else give directionyou | Right QZO/ 20-40 4060 7 60-80 80+
are facing here: )

Sovtamt ST




Waterbody ID No.: SRAc @z 273
Date: @ It /o9 Client/Project Name & No.: H ermosea OVO6SO27% Milepost:
Water Appearance Clear Slightly Turbid Turbid Very Tﬁrbid Color:
N > Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:

Stream Substrate % | Bedrock ‘ Gravelﬂ Sand_ Silt/Clay 2O Organic____
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks Overhanging In-stream emergent In-stream submerged | Bank root systems | Fringing

trees/shrubs plants % Cover 1850 | plants % Cover _____ Wetlands
Aquatic Organisms | Waterfowl ‘ Fish (adult) Fish (juvenile) Frogs ‘ Turtles
Dbserved Snakes Other:

Invertebrates: Intolerant ‘ Facultative { Tolerant ‘
Riparian Zone Width of natural vegetation zone from edge of active channel out onto flood plain: =S (ft)

Circle vegetative layers: trees shrubs

a Signiﬁcant bare areas within riparian zone ‘ U Evidence of non-buffered concentrated flows

. . " s _ . .

Tributary is Artificial (Man-Made) Manipulated (Explain below) %tralls)tl:ble /
Channel Condition | Channelization/Braidi | Unnatural Downcutting Dikes/Berms Excessive bank :

ng | straightening erosion ]
Jisturbances ’iLivestock access to riparian zone M Manure in stream or on banks

L) Waste discharge pipes presen ’ O Other:

———— RS

[/E SPECIES / SUITABLE HABITAT

Somments (e.g. Information useful for |D forms, canstruction constraints, erosion potential, existing disturbances, and meanders)

z
STREAM QUALITY (indicate) & High O Moderate O Low

Jigh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Vioderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

.ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
ctive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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15810 Park Ten Place
Suite 300

Houston, Texas 77084-5140

WATERBODY DATA SHEET

IEEN|

ERM.

T

aterbody Name: Waterbody ID No.: S gA L&A \-I
Centerline = Re-Route Access Road Warehouse Site  Other:
Associated Wetland No.:
Date: X /21/0 a Client/Project Name & No.: ‘-\ern-\o_;-, Olose23 Milepost:
Quad Name:

Investigators: gr"\ 50\,\'\:“\ A/‘_' D '2,,\.\}_,‘

Picture No.: 3121 -\12%

State/County/Municipality: A\, . . (Co.. (7. oy
7 LY e g 4 1 (=]
PHYSICAL ATTRIBUTES

Waterbody Sketch Plan

Please include: Directional & North Arrow, Centerline, Length of feature, Distances/from Centerline, Photo Locations, and Survey corridor

&

'RP'\( ~0

Angle of Crossing at Centerline:

=
Waterbody Type Lake ‘ Pond Borrow Pit  River @trea@ Ag. Ditch Other:
Stream Flow (/ﬁs\y Moderate Slow Very Slow None
Flow type Perennial (Flows Intermittent/Seasonal Ephemeral (Flows Direction:__~J
months a ) (Flows <3 months only in response to . e
annually) rainfall) Months of estimated flow: |
OHWM Indicator Clear natural line on bank Shelving Wrested vegetation Scour Water Staining
Bent, matted or missing Soil character changes W commun@ge Wrack Litter and debris
vegetation line
7 y
Sinuosity Straight Meandering Subsurface Flow? Yes No Unknown
Stream Depth (in.) 0-3 @ 6-12 12-18 18-24 24-36 3648 48-60 60+
Stream Width (ft.) Top of Bank (at crossing location): ¢__ Water Surface (at crossing location): |
Bank Height (ft.) Left ( @2 2-4 4-6 6-8 8+
(looking downstream
else give direction you | Right Q—_Z) 2-4 4-6 6-8 8+
-e facing here: )
sank Slope (°) Left (9-}0 20-40 40-60 60-80 80+
(looking downstream ] ~
else give direction you Right 0-2 20-40 40-60 60-80 80+
are facing here: )




H {ll]

1L

ERM.

Waterbody ID No.: SBAC @/Z%

Date: @ /[2-7/09 Client/Project Name & No.: Hzrmos a OloSo2R Milepost:

QUALITATIVE ATTRIBUTES o |
Water Appearance | Clear") Slightly Turbid Turbid Very Turbid Color:
Floating algal mats Obvious surface scum | Sheen on surface Greenish color Other:
Stream Substrate % | Bedrock_ Gravel Sand_ Silt/Clay. _I_Q_Q Organic_____
Aquatic Habitats Sand Bar Gravel Bar Mud Bar Gravel Riffles Deep Pools
Undercut Banks (@angin g In-stream emergent In-stream submerged | Bank root systems | Fringing
s/sh ‘ plants % Cover ___ | plants % Cover _____ Wetlands
Aquatic Organisms | Waterfow! A Fish (adult) Fish (juvenile) Frogs Turtles
Observed Snakes Other: PR\ w See dve Yo plany Lroviy )
‘ Invertebrates: Intolerant Facultative Tolerant [ None
Riparian Zone | Width of natural vegetation zone from edge of active channel out onto flood plain: __S & (fv) T
Circle vegetative layers: trees shrubs @
U Significant bare areas within riparian zone ‘ U Evidence of non-buffered concentrated flows
Iributary is C_Ni—@ | Artificial (Man-Made) Manipulated (Explain below) Stable /
Unstable
Channel Condition (ﬁa’nnelim%raidi Unnatural Downcutting ‘ Dikes/Berms Excessive bank
ng straightening erosion
Jisturbances \@] Livestock access to riparian zone O Manure in stream or on banks
U Waste discharge pipes present O Other:
g Habitat 1D No.:

[/E SPECIES/SUITABLEHABITAT . e ¢

Z“omments (e.g. Information useful for JD forms, construction constraints, erosion potential, existing disturbances, and meanders)

Cg\\lo*‘) ) 4—\\.\-\ S4-rean~ wraf\/\ o \O’P cf- Vg e v .va-w/\'\-‘\a [

yA
STREAM QUALITY (indicate) ' S¥" High O Moderate O Low
a8

digh Quality: Natural channel (no structures or dikes; no evidence of downcutting or excessive lateral cutting); evidence of past channel alteration with significant recovery; any
likes/levies are set back to provide access to adequate flood plain; natural vegetation extends at least one or two active channel widths on each side; banks stable and protected by
'oots that extend to the base-flow elevation; water clear to tea-colored; no barriers to fish movement (seasonal water withdrawals prevent movement); many fish cover types
wvailable; diverse and stable aquatic habitat; no disturbance by livestock or man; intolerant macroinvertebrates present.

Vloderate Quality: Altered channel evidenced by rip rap and/or channelization; dikes/levees restrict flood plain width; natural vegetation extends 1/3-1/2 of the active channel
vidth on each side; filtering function of riparian vegetation only moderately compromised; banks moderately unstable (outside bends actively eroding with few fallen trees);
'onsiderable water cloudiness, submerged objects covered with green film; moderate odor; minor barriers to fish movement; 4-3 fish cover types available; fair aquatic habitat;
ninimum disturbance by livestock or man; Facultative macroinvertebrates present.

.ow Quality: Channel is actively downcutting or widening; rip rap and channelization excessive; flood plain restricted by dikes/levees; natural vegetation less than 1/3 of the
ictive channel width on each side; lack of regeneration; filtering function severely compromised; Banks unstable (inside and outside bends actively eroding with numerous fallen
rees); water very turbid to muddy; obvious pollutants (algal mats, surface scum, surface sheen); heavy odor; green color to water; severe barriers to fish movement; 2-0 fish cover
ypes available; little to no aquatic habitat; severe disturbance by livestock or man; tolerant or no macroinvertebrates present.
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FIGURE A-1c
AERIAL MAP WITH CORPPLOTS
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Procedure

The procedure for using hydtophytic vegetation indicators is as follows:
1. Apply Indicator 1 (Dominance Test).

a. Ifthe plant community passes the dominance test, then the vegetation
is hydrophytic and no further vegetation analysis is required.

b. If the plant community fails the dominance test, and indicators of
hydric soil and/or wetland hydrology are absent, then hydrophytic
vegetation is absent unless the site meets requirements for a
problematic wetland situation (see Chapter 5).

c. If'the plant community fails the dominance test, but indicators of
hydric soil and wetland hydrology are both present, proceed to step 2.

2. Apply Indicator 2 (Prevalence Index). This step assumes that at least one
indicator of hydric soil and one primary or two secondary indicators of
wetland hydrology are present.

a. Ifthe plant community satisfies the prevalence index, then the
vegetation is hydrophytic. No further vegetation analysis is required.

b. If the plant community fails the prevalence index, then hydrophytic
vegetation is absent unless indicators of hydric soil and wetland
hydrology are present and the site meets the requirements for a
problematic wetland situation (Chapter 5).

Indicator 1: Dominance test

Description: More than 50 percent of the dominant plant species across
all strata are rated OBL, FACW, or FAC.

User Notes: Use the “50/20 rule” described below to select dominant
species from each stratum of the community. Combine dominant species
across strata and apply the dominance test to the combined list. Once a
species is selected as a dominant, its cover value is not used in the
dominance test; each dominant species is treated equally. Thus, a plant
community with seven dominant species across all strata would need at
least four dominant species that are OBL, FACW, or FAC to be considered
hydrophytic by this indicator. Species that are dominant in two or more
strata should be counted two or more times in the dominance test.
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Procedure for Selecting Dominant Species by the 50/20 Rule:
Dominant plant species are the most abundant species in the community;
they contribute more to the character of the community than do the other
non-dominant species present. The 50/20 rule is the recommended
method for selecting dominant species from a plant community when
quantitative data are available.

Dominant species are chosen independently from each stratum of the
community. In general, dominants are the most abundant species that
individually or collectively account for more than 50 percent of the total
coverage of vegetation in the stratum, plus any other species that, by itself,
accounts for at least 20 percent of the total. For the purposes of this
regional supplement, absolute percent cover is the recommended
abundance measure for plants in all vegetation strata. See Table 3 for an
example application of the 50/20 rule in evaluating a plant community.
Steps in selecting dominant species by the 50/20 rule are as follows:

1. Estimate the absolute percent cover of each species in the first stratum.
Since the same data may be used later to calculate the prevalence index,
the data should be recorded as absolute cover and not converted to relative
cover,

2. Rank all species in the stratum from most to least abundant.

3. Calculate the total coverage of all species in the stratum (i.e., sum their
individual percent cover values). Absolute cover estimates do not
necessarily sum to 100 percent.

4. Select plant species from the ranked list, in decreasing order of coverage,
until the cumulative coverage of selected species exceeds 50 percent of the
total absolute coverage for the stratum. If two or more species are equal in
coverage (i e., they are tied in rank), they should all be selected. The
selected plant species are all considered to be dominants. All dominants
must be identified to species.

5. In addition, select any other species that, by itself, is at least 20 percent of
the total absolute percent cover in the sttatum. Any such species is also
considered to be a dominant and must be accurately identified.
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Table 3. Example of the selection of dominant species by the 50/20 rule and determination
of hydrophytic vegetation by the dominance test.

Determination

. Wetland Indicator Absolute .
Stratum Species Name Statust Percent Cover Dominant?
Herb Impatiens capensis FACW 30 Yes
Boehmeria cylindrica FACW 18 Yes
Pilea purnita FACW 12 r’jo
o
Athyrium filix-femina FAC 3 No
Symplocarpus foetidus 0BL 3
Total cover 66
50/20 Thresholds:
50% of total cover =33.0%
20% of total cover =13.2%
Shrub ftex opaca FACU 18 Yes
Viburnum dentatum FAC G Yes
Clethra ainifolia FAC 3
Vaccinium corymbosum FACW 3
Total cover 30
50/20 Thresholds:
50% of total cover =15.0%
2Q% of total cover = 6.0%
Sapling Acer rubrum FAC 9 Yes
Liquidambar styracifiua FAC 9 Yes
Fraxinus pennsylvanica FACW 2
Total cover 20
5Q/20Q Thresholds:
50% of total cover =10.0%
20% of total cover = 4.0%
Tree Acer rubrum FAC 18 Yes
Liquidambar styracifiua FAC 18 Yes
Platanus occidentalis FACW 12 Yes
Fraxinus pennsylvanica FACW G
Liriodendron tulipifera FACL 3
Nyssa sylvatica FAC 3
Total cover 60
5Q/20 Thresholds:
50% of total cover = 30%
20% of total cover = 12%
Woody Vine Toxicodendron radicans FAC 5 Yes
Lonicera japonica FAC 4 Yes
Parthenocissus quinguefolia FACU 1
Total cover 10
5Q/2Q Thresholds:
5Q% of total cover =5.0%
20% of total cover = 2.0%
Hydrophytic Total number of dominant species across all strata = 11.
Vegetation Percent of dominant species that are OBL, FACW, or FAC = 10/11 = 90 9%,

Therefore, this community is hydrophytic by Indicator 1 (Dominance Test).

1ndicator statuses according to the Region 1 (Northeast) plant list (Reed 1988).
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6. Repeat steps 1-5 for any other stratum present. Combine the lists of
dominant species across all strata, Note that a species may be dominant in
more than one sttatum (e.g , a woody species may be dominant in both the
tree and sapling strata).

Indicator 2: Prevalence index

Description: The prevalence index is 3.0 or less.

User Notes: The prevalence index ranges from 1to 5. A prevalence
index of 3.0 o1 less indicates that hydrophytic vegetation is present. To
calculate the prevalence index, at least 80 percent of the total vegetation
cover on the plot (summed across all strata) must be of species that have
been correctly identified and have assigned wetland indicator statuses
(Reed 1988 or cuttent list) or are upland (UPL) species.

Procedure for Calculating a Plot-Based Prevalence Index: The
prevalence index is a weighted-average wetland indicator status of all
plant species in the sampling plot, where each indicator status category is
given a numeric code (OBL = 1, FACW = 2, FAC = 3, FACU = 4, and

UPL = 5) and weighting is by abundance (absolute percent cover). Itisa
more comprehensive analysis of the hydrophytic status of the community
than one based on just a few dominant species. It is particularly useful

in (1) communities with only one or two dominants, (2) highly diverse
communities where many species may be present at roughly equal
coverage, and (3) cases where strata differ greatly in total plant cover (e.g.,
total herb cover is 80 percent but sapling cover is only 10 percent). The
prevalence index is used in this supplement to determine whether
hydrophvtic vegetation is present on sites where indicators of hydrie seil
and wetland hydrology are present but the vegetation initially fails the
dominance test.

The following procedure is used to calculate a plot-based prevalence index.
The method was described by Wentworth et al. (1988) and modified by
Wakeley and Lichvar (1997). It uses the same field data (i.e., percent cover
estimates for each plant species) that were used to select dominant species
by the 50/20 rule, with the added constraint that at least 80 percent of the
total vegetation cover on the plot must be of species that have been
correctly identified and have an assigned indicator status (including UPL).
For any species that occurs in more than one stratum, cover estimates are
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summed across strata. Steps for determining the prevalence index are as
follows:

1. Identify and estimate the absolute percent cover of each species in each
stratum of the community. Sum the cover estimates for any species that is
present in more than one stratum.

2. Organize all species (across all strata) into groups according to their
wetland indicator status (i.e , OBL, FACW, FAC, FACU, or UPL) and sum
their cover values within groups. Do not include species that were not
identified.

3. Calculate the prevalence index using the following formula:

_ AosL + 2Arscw + 3Arac + 4 Arcu + S AueL

Pl
Aost + Aracw + Arac + Aracu + Aumc
where:
PI = Prevalence index
Aopr = Summed percent cover values of obligate (OBL) plant species

Aracw = Summed percent cover values of facultative wetland (FACW)
plant species
Agpac = Summed percent cover values of facultative (FAC) plant
species
Arscy = Summed percent cover values of facultative upland (FACU)
plant species
Appr = Summed percent cover values of upland (UPL) plant species

See Table 4 for an example calculation of the prevalence index using the
same data set as in Table 3. The following web link provides free public-
domain software for simultaneous calculation of the 50/20 1ule,
dominance test, and prevalence index;:

http:/ /www.crrel.usace.army.mil/ rsgisc/wetshed/wetdatashed.htm.
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Table 4. Example of the Prevalence Index using the same data as in Table 3.

Absalute Total
Indicator Status Species Name Percent Cover b Multiply Product
Group P Cover by G y by:2
- roup
Species

OBL species Symplocarpus foetidus 3 3 1 3
FACW species Boehmeria cylindrica 18

Fraxinus pennsylvanica? 8

Impatiens capensis 30

Pilea pumila 12

Platanus occidentalis 12

Vaceinium corymbosum 3 83 2 166
FAC species Acer rubrum? 27

Athyrium filix-femina 3

Clethra alnifolia 3

Liquidambar styracifiua? 27

Lonicera japonica 4

Nyssa sylvatica 3

Toxicodendron radicans 5

Viburnum dentatum 6 78 3 234
FACU species llex opaca 18

Lirfodendron tulipifera 3

Parthenocissus quinquefolia 1 22 4 33
UPL species Neone 0 0 8]
Sum | 186 (A) | 491 (B)
Hydrophytic Prevalence Index = B/A = 491/186 =2.64
Vegetation Therefore, this community is hydrophytic by
Determination Indicater 2 (Prevalence Index).

1Where OBL =1, FACW =2, FAC= 3, FACU=4, and UPL = 5,
2These species were each recorded in two or more strata (see Table 3), so the cover estimates were summed
across strata,
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Albany County, WY

Photograph ID:
A35

Feature:
WAALO0O01

Date:
08-25-2009

Comments:

Looking south,
this photo
depicts wetland
WAALO01
associated with
stream SAL004
(Forest Creek).

Photograph ID:
A36

Feature:
WAALOO1

Date:
08-25-2009

Comments:

Looking north,
this image shows
another view of
wetland
WAALOO1.
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Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A37

Feature:
WAALOO1U

Date:
08-25-2009

Comments:

Looking west,
this photograph
shows the
upland
vegetation
community
adjacent to
wetland
WAALOO1.

Photograph ID:
Ab54

Feature:
WAALO002

Date:
08-26-2009

Comments:

Looking south-
southwest this
image shows a
view of wetland
WAALO002
associated with
the confluence of
stream SAALQO08
(Boulder Creek)
and SAALQ09.
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Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
AbB5

Feature:
WAALO002

Date:
08-26-2009

Comments:

Looking north-
northeast this
photograph
shows another
view of wetland
WAALOO02.

Photograph ID:
A56

Feature:
WAALO02U

Date:
08-26-2009

Comments:

Looking south,
this picture
shows the
upland plant
community
associated with
wetland
WAALOQO2.
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Shell Wind Energy

Project Number:
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Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A65

Feature:
WAALO03

Date:
08-26-2009

Comments:

Looking west,
this image shows
wetland
WAALOQO3. This
wetland is
located in a low-
lying area near
an offsite
wetland complex
associated with a
tributary to
Willow Creek.

Photograph ID:
A66

Feature:
WAALOO03

Date:
08-26-2009

Comments:

Looking east, this
image shows
another view of
the hummocks
within wetland
WAALOO3.
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Albany County, WY

Photograph ID:
A67

Feature:
WAALOO3U

Date:
08-26-2009

Comments:

Looking north,
this photograph
shows the
upland
community
associated with
wetland
WAALOO3.

Photograph ID:
A74

Feature:
WAALQ004

Date:
08-26-2009

Comments:

Looking east, this
photograph
shows wetland
WAALO004, a
large wetland
associated with
the confluence of
SAALO011 and
SAAL012, both
unnamed
tributaries of
Willow Creek.
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Location:

Albany County, WY

Photograph ID:
A75

Feature:
WAALQ004

Date:
08-26-2009

Comments:

Looking west,
this image
depicts another
view of wetland
WAALQ04.

Photograph ID:
A76

Feature:
WAAL004U

Date:
08-26-2009

Comments:

Looking north,
this photo shows
the upland plant
community
associated with
wetland
WAALOQO4.
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Shell Wind Energy
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Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B6

Feature:
WBALO001

Date:
08-25-2009

Comments:
Fringing wetland
at junction of
stream features
SBALO001 and
SBAL002.
Photograph
taken facing
south.

Photograph ID:
B7

Feature:
WBALO001

Date:
08-25-2009

Comments:
Fringing wetland
at junction of
SBALO001 and
SBALO0O02 facing
north.
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Project Number:
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Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B17

Feature:
WBALO002

Date:
08-25-2009

Comments:
Isolated wetland
feature facing
south.

Photograph ID:
B29

Feature:
WBALO003

Date:
08-25-2009

Comments:

SBALO004 facing
south with
fringing wetland
WBALOQ03 at
junction of
SBALO004 and
SBALQO05.
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Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B85

Feature:
WBALO004

Date:
08-26-2009

Comments:

Stream SBALO013
and wetland
feature
WBALO004 facing
south.

Photograph ID:
B86

Feature:
WBALO004

Date:
08-26-2009

Comments:

Stream SBALO013
and wetland
feature
WBALO004 facing
north.
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Hermosa West

Location:

Albany County, WY

Photograph ID:
B113

Feature:
WBALO005

Date:
08-27-2009

Comments:

Photograph
taken from
SBALO019 looking
towards wetland
WBALO005 with
stream SBAL020
following the line
of shrubs in the
distance.

Photograph ID:

Feature:

Date:

Comments:

[INTENTIONALLY LEFT BLANK]
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Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
All

Feature:
SAALO001

Date:
08-25-2009

Comments:

Looking west,
this image shows
the aspen lined
stream banks of
SAALO001
(Government
Creek).

Photograph ID:
Al2

Feature:
SAALO01

Date:
08-25-2009

Comments:

Looking east, this
photo shows
another view of
the perennial
streem SAALOOT.
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Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A21

Feature:
SAAL002

Date:
08-25-2009

Comments:

Looking west
this image shows
a view of the
perennial stream
SAALO002
(Government
Creek).

Photograph ID:
A22

Feature:
SAALQ002

Date:
08-25-2009

Comments:

Looking east this
image shows
another view of
this Waterbody.
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Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A25

Feature:
SAAL003

Date:
08-25-2009

Comments:
Looking
southwest, this
image shows

stream SAALQO3.

While this is still
Government

Creek, this reach
is considered an

ephemeral creek.

Photograph ID:
A26

Feature:
ESAALO03

Date:
08-25-2009

Comments:

Looking
northeast, this
image shows the
shelving of
SAAO003.
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0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A33

Feature:
SAALQ004

Date:
08-25-2009

Comments:

Looking west,
this image shows
the perennial
creek SAAL(004
(Forrest Creek).
This Waterbody
is associated with
wetland
WAALOO1.

Photograph ID:
A34

Feature:
ESAAL004

Date:
08-25-2009

Comments:

Looking east, this
image provides
another view of
SAAL004 and
wetland
WAALOO1.
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0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A38

Feature:
SAALO005

Date:
08-26-2009

Comments:

Looking west,
this image shows
the intermittent
reach of Forrest
Creek SAALQ05.

Photograph ID:
A39

Feature:
SAAL005

Date:
08-26-2009

Comments:

Looking east, this
image shows the
shelving
associated with
this intermittent
waterbody.
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Project Number:
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Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A50

Feature:
SAAL006

Date:
08-26-2009

Comments:

Looking west,
this photograph
shows the
ephemeral creek
SAALO06, a
tributary to
Boulder Creek.

Photograph ID:
A51

Feature:
SAAL006

Date:
08-26-2009

Comments:

Looking east, this
image shows
another view of
this ephemeral
creek.
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0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
AB2

Feature:
SAALQ007

Date:
08-26-2009

Comments:

Looking west,
this image shows
the ephemeral
creek SAALQ07.
This Waterbody
is a tertiary
tributary to
Boulder Creek.

Photograph ID:
A53

Feature:
SAALQ007

Date:
08-26-2009

Comments:

Looking east, this
image shows
Boulder Creek in
the distance
along the tree
line.
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Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A57

Feature:
SAALO008

Date:
08-26-2009

Comments:

Looking west,
this image shows
the ephemeral
creek SAALQ0S.
This photograph
also show the
associated
wetland,
WAALOQ02.

Photograph ID:
A58

Feature:
SAALO008

Date:
08-26-2009

Comments:

Looking east, this
image provides
another view of
SAALQ08 and the
associated
wetland
WAALO002.
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Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A59

Feature:
SAAL009

Date:
08-26-2009

Comments:

Looking north,
this image shows
the ephemeral
stream SAAL009
and the
associated
wetland
WAALOO02.

Photograph ID:
A60

Feature:
SAAL009

Date:
08-26-2009

Comments:

Looking south
this image
provides another
view of the
ephemeral
stream and the
associated
wetland.
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Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A70

Feature:
SAALO010

Date:
08-26-2009

Comments:

Looking west,
this image shows
the perennial
stream SAALOQ10,
an unnamed
tributary to
Willow Creek.

Photograph ID:
A71

Feature:
SAALO10

Date:
08-26-2009

Comments:

Looking east this
image provides
another view of
this stream.
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Shell Wind Energy Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A72

Feature:
SAALO011

Date:
08-26-2009

Comments:

Looking
northeast this
image shows the
perennial stream
SAALOQ11. This
stream flows into
wetland
WAALQ04 where
it looses all
channeling.

Photograph ID:
A73

Feature:
SAALO11

Date:
08-26-2009

Comments:

Looking
southwest this
image shows
another view of
SAALO011.
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Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A77

Feature:
SAALQ012

Date:
08-26-2009

Comments:

Looking
northeast this
image shows the
perennial stream
SAALOQ12. This
image also
provides a view
of the wetland
WAALOQ04.

Photograph ID:
A78

Feature:
SAALO012

Date:
08-26-2009

Comments:

Looking
southwest, this
image shows
another view of
SAALO012 and the
associated
wetland
WAALO0O4.
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Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A87

Feature:
SAALOQ13

Date:
08-26-2009

Comments:

Looking west
this image
depicts the
ephemeral
stream SAALOQ13.

Photograph ID:
AB8

Feature:
SAALO13

Date:
08-26-2009

Comments:

Looking east, this
photograph
provides another
view of
SAALO013.
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Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A93

Feature:
SAALOQ15

Date:
08-27-2009

Comments:

Looking west
this image shows
the shelving
associated with
the ephemeral
stream SAALOQ15.

Photograph ID:
A9%4

Feature:
SAALO14

Date:
08-27-2009

Comments:

Looking east, this
photo provides
another view of
SAALO015.
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Shell Wind Energy Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A95

Feature:
SAALOQO14

Date:
08-27-2009

Comments:

Looking
northwest, this
photo shows the
perennial stream
SAALO014.

Photograph ID:
A96

Feature:
SAALO15

Date:
08-27-2009

Comments:

Looking
southeast this
image shows
another view of
SAALO015.
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Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A101

Feature:
SAALQ16

Date:
08-27-2009

Comments:

Looking
northeast this
photograph
shows the
ephemeral
stream SAALQ16.

Photograph ID:
A102

Feature:
SAALO16

Date:
08-27-2009

Comments:

Looking
southwest this
image shows the
shelving
associated with
SAALO16.
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Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A103

Feature:
SAALO017

Date:
08-27-2009

Comments:

Looking east this
image shows a
view of the
perennial stream
SAALO017.

Photograph ID:
A104

Feature:
SAALOQ017

Date:
08-27-2009

Comments:

Looking west
this image shows
another view of
the stream
course.
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Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A109

Feature:
SAALQ18

Date:
08-27-2009

Comments:

Looking west
this picture
shows the
ephemeral creek
SAALO18.

Photograph ID:
A110

Feature:
SAALO18

Date:
08-27-2009

Comments:

Looking east this
photograph
provides another
view of
SAALO18.
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Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
Al14

Feature:
SAALO019

Date:
08-27-2009

Comments:

Looking west
this photo
depicts the
perennial stream
SAALO019 (Fish
Creek).

Photograph ID:
Al15

Feature:
SAALOQ19

Date:
08-27-2009

Comments:

Looking east this
photo provides
another view of
this perennial
stream.
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Shell Wind Energy Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A120

Feature:
SAAL020

Date:
08-27-2009

Comments:

Looking west
this picture
shows the
westernmost
crossing of Fish
Creek.

Photograph ID:
Al121

Feature:
SAALO020

Date:
08-27-2009

Comments:

Looking east this
photo provides
an additional
view of Fish
Creek.
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PHOTOGRAPHIC LOG

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
A122

Feature:
SAALO021

Date:
08-27-2009

Comments:

Looking north
this image shows
the perennial
creek SAAL021
along the entry
road.

Photograph ID:
A123

Feature:
SAALO021

Date:
08-27-2009

Comments:

Looking south,
this photograph
shows another
view of SAAL021
along the entry
road.
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PHOTOGRAPHIC LOG

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
Al124

Feature:
SAALQ022

Date:
08-27-2009

Comments:

Looking north
along the entry
road, this
photograph
shows the
intermittent
stream SAAL022.

Photograph ID:
A125

Feature:
SAALQ022

Date:
08-27-2009

Comments:

Looking south
along the entry
road, this
photograph
shows another
view of SAAL022
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:

B5

Feature:
SBAL001

Date:
08-25-2009

Comments:

Stream feature
facing south.

Photograph ID:

B8

Feature:
SBAL002

Date:
08-25-2009

Comments:

Stream feature
facing south.

-33-



PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B9

Feature:
SBAL002

Date:
08-25-2009

Comments:

Stream feature
on the left side of
the photograph,
facing north into
WBALOO01.

Photograph ID:
B10

Feature:
SBAL002

Date:
08-25-2009

Comments:

Segment of
stream feature
SBALO002 to the
north of previous
photographs.
Facing south
from a berm.
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PHOTOGRAPHIC LOG

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B11

Feature:
SBAL002

Date:
08-25-2009

Comments:

Facing north
from the berm.

Photograph ID:
B12

Feature:
SBAL002

Date:
08-25-2009

Comments:

Facing east from
the berm.
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PHOTOGRAPHIC LOG

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B13

Feature:
SBAL002

Date:
08-25-2009

Comments:
Same stream
feature a little
further north.

Photograph ID:
B14

Feature:
SBAL002

Date:
08-25-2009

Comments:

Same general
location as
photograph B13
facing south.
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:

B25

Feature:
SBAL003

Date:
08-25-2009

Comments:

Stream feature
facing east.

Photograph ID:

B26

Feature:
SBALO003

Date:
08-25-2009

Comments:

Stream feature
facing west.
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B31

Feature:
SBAL004

Date:
08-25-2009

Comments:

SBALOOS5 facing
west with
fringing wetland
WBALO003 at
junction of
SBALO005 and
SBAL004.

Photograph ID:
B32

Feature:
SBAL004

Date:
08-25-2009

Comments:

SBALO005 facing
east with
fringing wetland
WBALO003 at
junction of
SBALO005 and
SBALO004.
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PHOTOGRAPHIC LOG

—

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B29

Feature:
SBALO005

Date:
08-25-2009

Comments:

SBALO004 facing
south with
fringing wetland
WBALO003 at
junction of
SBAL004 and
SBALO005.

Photograph ID:
B30

Feature:
Metal corral

Date:
08-25-2009

Comments:

Metal cistern
with water
flowing out of
black pipe in
center at junction
of SBAL004 and
SBALO005.
(Located just to
the left of
photograph B29)
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:

B53

Feature:
SBALO006

Date:
08-26-2009

Comments:

Stream feature
facing east.

Photograph ID:

B54

Feature:
SBAL006

Date:
08-26-2009

Comments:

Stream feature
facing west.
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:

B59

Feature:
SBAL007

Date:
08-26-2009

Comments:

Stream feature
facing south.

Photograph ID:

B60

Feature:
SBALO007

Date:
08-26-2009

Comments:

Stream feature
facing north.
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:

B63

Feature:
SBALOOS8

Date:
08-26-2009

Comments:

Stream feature
facing east.

Photograph ID:

B64

Feature:
SBALO0O8

Date:
08-26-2009

Comments:

Stream feature
facing west.
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:

B65

Feature:
SBALO009

Date:
08-26-2009

Comments:

Stream feature
facing south.

Photograph ID:

B66

Feature:
SBALO009

Date:
08-26-2009

Comments:

Stream feature
facing north.
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PHOTOGRAPHIC LOG

>

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B76

Feature:
SBALO10

Date:
08-26-2009

Comments:

Looking east,
into corridor
from the edge of
stream feature
SBALO010.

Photograph ID:
B77

Feature:
SBALO010

Date:
08-26-2009

Comments:

Looking west,
out of the
corridor into
stream feature
SBALO010.
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PHOTOGRAPHIC LOG

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:

B78

Feature:
SBALO11

Date:
08-26-2009

Comments:

Stream feature
facing east.

Photograph ID:

B79

Feature:
SBALO11

Date:
08-26-2009

Comments:

Stream feature
facing west.
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B80

Feature:
SBALO012

Date:
08-26-2009

Comments:
Stream feature
facing east to the
edge of the

corridor.

Photograph ID:
B81

Feature:
SBALO012

Date:
08-26-2009

Comments:

Stream feature
facing west.
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B82

Feature:
SBALO012

Date:
08-26-2009

Comments:

Facing south
from the same
stream feature as
photographs B80
and B81.

Photograph ID:

Feature:

Date:

Comments:

[INTENTIONALLY LEFT BLANK]
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B85

Feature:
SBALO013

Date:
08-26-2009

Comments:

Stream SBALO013
and wetland
feature
WBALO004 facing
south.

Photograph ID:
B86

Feature:
SBALO013

Date:
08-26-2009

Comments:

Stream SBAL013
and wetland
feature
WBALOQ04 facing
north.
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:

B91

Feature:
SBAL014

Date:
08-26-2009

Comments:

Stream feature
facing east.

Photograph ID:

B92

Feature:
SBAL014

Date:
08-26-2009

Comments:

Stream feature
facing west.
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:

B100

Feature:
SBALO15

Date:
08-26-2009

Comments:

Stream feature
facing south.

Photograph ID:

B101

Feature:
SBALO16

Date:
08-26-2009

Comments:

Stream feature
facing south.
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—

PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B102

Feature:
SBALO015,
SBALO16

Date:
08-26-2009

Comments:
Junction of
SBAL015 and
SBALOQ16, facing
north.

Photograph ID: [INTENTIONALLY LEFT BLANK]

Feature:

Date:

Comments:
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B104

Feature:
SBALO017

Date:
08-27-2009

Comments:

Stream feature
facing south
from existing
culverted road.

Photograph ID:
B105

Feature:
SBALO017

Date:
08-27-2009

Comments:

Culverts under
existing road for
stream feature
SBALO017, facing
south.
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B106

Feature:
SBALO017

Date:
08-27-2009

Comments:

Stream feature
facing north
while standing
on existing road.

Photograph ID:
B107

Feature:
SBALO017

Date:
08-27-2009

Comments:

Further north on
stream feature
SBALO17.
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PHOTOGRAPHIC LOG

>

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B108

Feature:
SBALO18

Date:
08-27-2009

Comments:

Photograph
taken just north
of an existing
access road and
wood fence
facing northwest
towards the end
of the corridor.
An existing road
parallels the
stream along the
north (unseen to
the right).

Photograph ID:
B109

Feature:
SBALO18

Date:
08-27-2009

Comments:

Same position as
previous
photograph,
facing east
towards the
access road and
wooden fence.
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B112

Feature:
SBALO019

Date:
08-27-2009

Comments:

Photograph
taken facing
southwest from a
fence. Stream
feature is
channelized and
appears to be
man-made.

Photograph ID:
B113

Feature:
SBAL020

Date:
08-27-2009

Comments:

Photograph
taken from
SBALO019 looking
towards wetland
WBALO005 with
stream SBAL020
following the line
of shrubs in the
distance.
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PHOTOGRAPHIC LOG

—

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B116

Feature:
SBAL021

Date:
08-27-2009

Comments:

Stream feature
facing north.
Tributary to Fish
Creek

Photograph ID:
B117

Feature:
SBAL021

Date:
08-27-2009

Comments:

Stream feature
facing south.
Tributary to Fish
Creek
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PHOTOGRAPHIC LOG

—

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B118

Feature:
SBAL022

Date:
08-27-2009

Comments:

Stream feature
facing north.
Tributary to Fish
Creek

Photograph ID:

Feature:

Date:

Comments:

[INTENTIONALLY LEFT BLANK]
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B123

Feature:
SBAL023

Date:
08-27-2009

Comments:

Stream feature
facing northwest.

Photograph ID:
B124

Feature:
SBAL023

Date:
08-27-2009

Comments:

Stream feature
facing southwest.
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B127

Feature:
SBAL024

Date:
08-27-2009

Comments:

Stream feature
facing south
from existing
culverted road.

Photograph ID:
B128

Feature:
SBAL024

Date:
08-27-2009

Comments:

Stream feature
facing north from
existing
culverted road.
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PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B93

Feature:
Prairie Dog

Date:
08-26-2009

Comments:
Prairie dog town
located on
Wyoming State
property.

Photograph ID:

Feature:

Date:

Comments:

[INTENTIONALLY LEFT BLANK]
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Identified Swales and Erosional Features
Appendix D

January 11, 2010
Project No. 0105023

Environmental Resources Management Southwest Inc.
15810 Park Ten Place, Suite 300
Houston, Texas 77084-5140
(281) 600-1000

Texas Registered Engineering Firm F-2393 G:\2010\0105023\14462Hrpt.doc
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Environmental A

Resources

Management ﬁ
-;ﬁ

15810 Park Ten Place ERM

Suite 300 ®

Houston, Texas 77084-5140
(281) 600-1000

(281) 600-1001 (fax) Photographic Log

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
Al

Feature:
ESAALO001

Date:
08-25-2009

Comments:

Erosional swale
(determined not
to be a water
body), facing
northeast.

Photograph ID:
A2

Feature:
ESAALQO01

Date:
08-25-2009

Comments:

Swale facing
southwest.

Texas Registered Engineering Firm F-2393 I:\ Sgell Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A3

Feature:
ESAALQ002

Date:
08-25-2009

Comments:

Swale facing
northeast.

Photograph ID:
A4

Feature:
ESAALQ002

Date:
08-25-2009

Comments:

Swale facing
southwest.

Texas Registered Engineering Firm F-2393 L\ Sill Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A5

Feature:
ESAALQ003

Date:
08-25-2009

Comments:

Swale facing
west.

Photograph ID:
Ab

Feature:
ESAALO03

Date:
08-25-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 L\ SI8:1l Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A7

Feature:
ESAALQ004

Date:
08-25-2009

Comments:

Swale facing
northeast.

Photograph ID:
A8

Feature:
ESAAL004

Date:
08-25-2009

Comments:

Swale facing
southwest.

Texas Registered Engineering Firm F-2393 L:\Skgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A9

Feature:
ESAALQO05

Date:
08-25-2009

Comments:

Swale facing
east.

Photograph ID:
A10

Feature:
ESAALO05

Date:
08-25-2009

Comments:

Swale facing
west.

Texas Registered Engineering Firm F-2393 L\ Skll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A13

Feature:
ESAALQO06

Date:
08-25-2009

Comments:

Swale facing
west.

Photograph ID:
Al4

Feature:
ESAALO06

Date:
08-25-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 I\ Slgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A15

Feature:
ESAALQ07

Date:
08-25-2009

Comments:

Swale facing
southwest.

Photograph ID:
Alé

Feature:
ESAALQ007

Date:
08-25-2009

Comments:

Swale facing
northeast.

Texas Registered Engineering Firm F-2393 I:\Shell Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
Al17

Feature:
ESAALOQ08

Date:
08-25-2009

Comments:

Swale facing
northeast.

Photograph ID:
Al8

Feature:
ESAALO08

Date:
08-25-2009

Comments:

Swale facing
southwest.

Texas Registered Engineering Firm F-2393 L\ SIg:1l Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A19

Feature:
ESAALO009

Date:
08-25-2009

Comments:

Swale facing
west.

Photograph ID:
A20

Feature:
ESAALQ0Q09

Date:
08-25-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 L\ SI¢:1l Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A23

Feature:
ESAALOQ10

Date:
08-25-2009

Comments:

Swale facing
west.

Photograph ID:
A24

Feature:
ESAALO10

Date:
08-25-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 L:\Sh@ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A27

Feature:
ESAALO11

Date:
08-25-2009

Comments:

Swale facing
west.

Photograph ID:
A28

Feature:
ESAALO11

Date:
08-25-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 I:\Shgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A29

Feature:
ESAALOQO12

Date:
08-25-2009

Comments:

Swale facing
southwest.

Photograph ID:
A30

Feature:
ESAALQ012

Date:
08-25-2009

Comments:

Swale facing
northeast.

Texas Registered Engineering Firm F-2393 I:\Sh@ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A3l

Feature:
ESAALO013

Date:
08-25-2009

Comments:

Swale facing
west.

Photograph ID:
A32

Feature:
ESAALO013

Date:
08-25-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 I:\Shgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A40

Feature:
ESAALQ14

Date:
08-26-2009

Comments:

Swale facing
southwest.

Photograph ID:
A4l

Feature:
ESAALO14

Date:
08-26-2009

Comments:

Swale facing
northeast.

Texas Registered Engineering Firm F-2393 I:\Sh4ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A42

Feature:
ESAALOQ15

Date:
08-26-2009

Comments:

Swale facing
north.

Photograph ID:
A43

Feature:
ESAALO15

Date:
08-26-2009

Comments:

Swale facing
south.

Texas Registered Engineering Firm F-2393 I:\Sh8ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A44

Feature:
ESAALOQ16

Date:
08-26-2009

Comments:

Swale facing
west-southwest.

Photograph ID:
A45

Feature:
ESAALO16

Date:
08-26-2009

Comments:

Swale facing
east-northeast.

Texas Registered Engineering Firm F-2393 I:\Shgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A46

Feature:
ESAALO017

Date:
08-26-2009

Comments:

Swale facing
west.

Photograph ID:
A47

Feature:
ESAALQ17

Date:
08-26-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 L:\Shgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A48

Feature:
ESAALOQ18

Date:
08-26-2009

Comments:

Swale facing
west.

Photograph ID:
A49

Feature:
ESAALOQ18

Date:
08-26-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 I:\Shgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A6l

Feature:
ESAALOQ019

Date:
08-26-2009

Comments:

Swale facing
west-southwest.

Photograph ID:
A62

Feature:
ESAALO19

Date:
08-26-2009

Comments:

Swale facing
east-northeast.

Texas Registered Engineering Firm F-2393 I:\Sh@ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A63

Feature:
ESAALOQ20

Date:
08-26-2009

Comments:

Swale facing
west.

Photograph ID:
Ab4

Feature:
ESAALOQ20

Date:
08-26-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 I:\Sp@ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A68

Feature:
ESAALO021

Date:
08-26-2009

Comments:

Swale facing
southwest.

Photograph ID:
A69

Feature:
ESAALQ021

Date:
08-26-2009

Comments:

Swale facing
north-northwest.

Texas Registered Engineering Firm F-2393 I:\Spgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A79

Feature:
ESAALQ022

Date:
08-26-2009

Comments:

Swale facing
northwest.

Photograph ID:
AB0

Feature:
ESAALQ022

Date:
08-26-2009

Comments:

Swale facing
southeast.

Texas Registered Engineering Firm F-2393 I:\Sp@ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A81

Feature:
ESAALQ023

Date:
08-26-2009

Comments:

Swale facing
west.

Photograph ID:
A82

Feature:
ESAALQ023

Date:
08-26-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 I:\Spgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A83

Feature:
ESAALQ24

Date:
08-26-2009

Comments:

Swale facing
northeast.

Photograph ID:
A84

Feature:
ESAALQ024

Date:
08-26-2009

Comments:

Swale facing
southwest.

Texas Registered Engineering Firm F-2393 I:\Sp4ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A85

Feature:
ESAALQ025

Date:
08-26-2009

Comments:

Swale facing
west.

Photograph ID:
AB6

Feature:
ESAALQ025

Date:
08-26-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 I:\Sp8ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A89

Feature:
ESAALQ26

Date:
08-27-2009

Comments:

Swale facing
southeast.

Photograph ID:
A90

Feature:
ESAALQ26

Date:
08-27-2009

Comments:

Swale facing
northwest.

Texas Registered Engineering Firm F-2393 I:\Spgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A91

Feature:
ESAALQ27

Date:
08-27-2009

Comments:

Swale facing
west.

Photograph ID:
A92

Feature:
ESAALQ27

Date:
08-27-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 I:\Spgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A97

Feature:
ESAALQ28

Date:
08-27-2009

Comments:

Swale facing
north-northeast.

Photograph ID:
A98

Feature:
ESAALQ28

Date:
08-27-2009

Comments:

Swale facing
south-southwest.

Texas Registered Engineering Firm F-2393 I:\Spgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A99

Feature:
ESAALQ029

Date:
08-27-2009

Comments:

Swale facing
west.

Photograph ID:
A100

Feature:
ESAALQ029

Date:
08-27-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 I:\Sp@ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A105

Feature:
ESAALQ30

Date:
08-27-2009

Comments:

Swale facing
west.

Photograph ID:
A106

Feature:
ESAALOQ30

Date:
08-27-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 I:\SB@ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
A107

Feature:
ESAALQ031

Date:
08-27-2009

Comments:

Swale facing
west.

Photograph ID:
A108

Feature:
ESAALQ031

Date:
08-27-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 I:\SB¢ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:

Al12

Feature:
ESAALQ032

Date:
08-27-2009

Comments:

Swale facing
west.

Photograph ID:

Al113

Feature:
ESAALQ32

Date:
08-27-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393
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PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
Alle

Feature:
ESAALOQ033

Date:
08-27-2009

Comments:

Swale facing
west.

Photograph ID:
Al117

Feature:
ESAALO33

Date:
08-27-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 I:\SB8ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG

=

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:

A118

Feature:
ESAALQ034

Date:
08-27-2009

Comments:

Swale facing
east.

Photograph ID:

A119

Feature:
ESAALQ34

Date:
08-27-2009

Comments:

Swale facing
west.

Texas Registered Engineering Firm F-2393

I:\SB4ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
Bl

Feature:
ESBALO001

Date:
08-25-2009

Comments:

Erosional swale
(determined not
to be a water
body) located
west of survey
corridor. Facing
south.

Photograph ID:
B2

Feature:
ESBALO001

Date:
08-25-2009

Comments:

Erosional swale
facing north.
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PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B3

Feature:
ESBALQ002

Date:
08-25-2009

Comments:

Erosional swale
facing north.

Photograph ID:
B4

Feature:
ESBAL002

Date:
08-25-2009

Comments:

Erosional swale
facing south.

Texas Registered Engineering Firm F-2393 I:\SB6ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B15

Feature:
ESBALQ003

Date:
08-25-2009

Comments:

Swale facing
east.

Photograph ID:
B16

Feature:
ESBALQ003

Date:
08-25-2009

Comments:

Swale facing
west.

Texas Registered Engineering Firm F-2393 I:\SB#ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B18

Feature:
ESBALQ004

Date:
08-25-2009

Comments:

Swale facing
east.

Photograph ID:
B19

Feature:
ESBAL004

Date:
08-25-2009

Comments:

Swale facing
west

Texas Registered Engineering Firm F-2393 I:\SBgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B20

Feature:
ESBALQ05

Date:
08-25-2009

Comments:

Swale facing
north.

Photograph ID:
B21

Feature:
ESBALQO5

Date:
08-25-2009

Comments:

Swale facing
south.

Texas Registered Engineering Firm F-2393 I:\SB9ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B22

Feature:
ESBALQ06

Date:
08-25-2009

Comments:

Swale facing
west.

Photograph ID:
B23

Feature:
ESBALQ06

Date:
08-25-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 L\ S@ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B24

Feature:
ESBAL007

Date:
08-25-2009

Comments:
Swale facing east

Photograph ID: [INTENTIONALLY LEFT BLANK]

Feature:

Date:

Comments:
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PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B27

Feature:
ESBALQO8

Date:
08-25-2009

Comments:

Swale facing
east.

Photograph ID:
B28

Feature:
ESBALQO8

Date:
08-25-2009

Comments:

Swale facing
west

Texas Registered Engineering Firm F-2393 L\ Sp2ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B33

Feature:
ESBALQ009

Date:
08-25-2009

Comments:
Swale facing east

Photograph ID:
B34

Feature:
ESBALQ009

Date:
08-25-2009

Comments:

Swale facing
west

Texas Registered Engineering Firm F-2393 L\ S48ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B35

Feature:
ESBALOQ10

Date:
08-25-2009

Comments:

Swale facing
west.

Photograph ID:
B36

Feature:
ESBALOQ10

Date:
08-25-2009

Comments:

Swale facing
east.

Texas Registered Engineering Firm F-2393 L\ Si4ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B37

Feature:
ESBALO11

Date:
08-26-2009

Comments:

Swale facing
east.

Photograph ID:
B38

Feature:
ESBALO11

Date:
08-26-2009

Comments:

Swale facing
west.
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PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B39

Feature:
ESBALQ12

Date:
08-26-2009

Comments:

Swale facing
east.

Photograph ID:
B40

Feature:
ESBALOQ12

Date:
08-26-2009

Comments:

Swale facing
west.

Texas Registered Engineering Firm F-2393 L\ Shgll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B41

Feature:
ESBALOQO13

Date:
08-26-2009

Comments:

Swale facing
east.

Photograph ID:
B42

Feature:
ESBALO013

Date:
08-26-2009

Comments:

Swale facing
west.

Texas Registered Engineering Firm F-2393 L\ S4gll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B43

Feature:
ESBALQ14

Date:
08-26-2009

Comments:

Swale facing
east.

Photograph ID:
B44

Feature:
ESBALQ14

Date:
08-26-2009

Comments:

Swale facing
west.

Texas Registered Engineering Firm F-2393 L\ Sigll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B45

Feature:
ESBALOQ15

Date:
08-26-2009

Comments:

Swale facing
east.

Photograph ID:
B46

Feature:
ESBALOQ15

Date:
08-26-2009

Comments:

Swale facing
west.

Texas Registered Engineering Firm F-2393 L\ SQll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG

ERM.

Client:

Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:

B47

Feature:
ESBALO16

Date:
08-26-2009

Comments:

Swale facing
east.

Photograph ID:

B48

Feature:
ESBALO16

Date:
08-26-2009

Comments:

Swale facing
west.

Texas Registered Engineering Firm F-2393

I:\Sp@ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B49

Feature:
ESBALQ017

Date:
08-26-2009

Comments:

Swale facing
east.

Photograph ID:
B50

Feature:
ESBALO017

Date:
08-26-2009

Comments:

Swale facing
west.
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PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B51

Feature:
ESBALOQ18

Date:
08-26-2009

Comments:

Swale facing
east.

Photograph ID:
B52

Feature:
ESBALOQ18

Date:
08-26-2009

Comments:

Swale facing
west.
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PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B55

Feature:
ESBALQ19

Date:
08-26-2009

Comments:

Swale facing
east.

Photograph ID:
B56

Feature:
ESBALO019

Date:
08-26-2009

Comments:

Swale facing
northwest.
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PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B57

Feature:
ESBALQ020

Date:
08-26-2009

Comments:

Swale facing
east.

Photograph ID:
B58

Feature:
ESBALQ020

Date:
08-26-2009

Comments:
Swale facing
west with cattle
in background.
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Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B61

Feature:
ESBALO021

Date:
08-26-2009

Comments:

Swale facing
east.
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B62

Feature:
ESBALO021

Date:
08-26-2009

Comments:

Swale facing
northwest.
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Shell Wind Energy Project Number: 0105023

Project Name:
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Photograph ID:
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Feature:
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Comments:

Swale facing
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Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B68

Feature:
ESBALQ023

Date:
08-26-2009

Comments:

Swale facing
east.

Photograph ID:
B69

Feature:
ESBAL023

Date:
08-26-2009

Comments:

Swale facing
west.
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Date:
08-26-2009

Comments:
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north.
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B71

Feature:
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Date:
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Comments:

Swale facing
south.
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Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B72

Feature:
ESBALQ025

Date:
08-26-2009

Comments:

Swale facing
east.

Photograph ID:
B73

Feature:
ESBALQ025

Date:
08-26-2009

Comments:

Swale facing
west.
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Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B74

Feature:
ESBALQ026

Date:
08-26-2009

Comments:

Swale facing
south.

Photograph ID:
B75

Feature:
ESBALQ026

Date:
08-26-2009

Comments:

Swale facing
northwest.
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Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B83

Feature:
ESBALQ027

Date:
08-26-2009

Comments:

Swale facing
southeast.
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B84

Feature:
ESBALQ027

Date:
08-26-2009

Comments:

Swale facing
northwest.
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Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B87

Feature:
ESBALQ28

Date:
08-26-2009

Comments:

Swale facing
west.

Photograph ID:
B88

Feature:
ESBALQ028

Date:
08-26-2009

Comments:
Erosional feature
facing east, out of
the corridor.
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Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B89

Feature:
ESBAL029

Date:
08-26-2009

Comments:

Swale facing
west.
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B90

Feature:
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Date:
08-26-2009

Comments:

Swale facing
east.
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Shell Wind Energy

Project Number:

0105023

Project Name:

Hermosa West

Location:

Albany County, WY

Photograph ID:
B95

Feature:
ESBALO031

Date:
08-26-2009

Comments:

Erosional feature
facing south.

Photograph ID:
B96

Feature:
ESBALO031

Date:
08-26-2009

Comments:

Erosional feature
facing north.
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Feature:
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Date:
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north.
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Swale facing
south.

Texas Registered Engineering Firm F-2393

I:\Sg6ll Wind\ Hermosa\ West\ Field Surveys\ WDR REPORT\ Appendix D-2 Swale photos



PHOTOGRAPHIC LOG ERM®

Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B99

Feature:
ESBALQ033

Date:
08-26-2009

Comments:

Swale facing
south, looking
into the corridor
from the edge.

Photograph ID:
B103

Feature:
ESBAL034

Date:
08-27-2009

Comments:

Swale facing
north into the
corridor from the
edge.
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Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B114

Feature:
ESBALOQ35

Date:
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Comments:

Swale facing
east.
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Feature:
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Date:
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Comments:

Swale facing
west.
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Feature:
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Date:
08-27-2009

Comments:

Swale facing
north.
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Swale facing
south.
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Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B121

Feature:
ESBALQ037

Date:
08-27-2009

Comments:

Swale facing
east.
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Feature:
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Comments:

Swale facing
west.
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Client: Shell Wind Energy Project Number: 0105023

Project Name: Hermosa West Location: Albany County, WY

Photograph ID:
B125

Feature:
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Date:
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Comments:

Swale facing
south.
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Feature:
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Comments:

Swale facing
north.
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Hermosa West Final Report

EXECUTIVE SUMMARY

Shell Wind Energy, Inc. has proposed a wind-energy facility in Albany County, Wyoming,
referred to as the Hermosa West Wind Resource Area. Shell Wind Energy contracted Western
EcoSystems Technology, Inc. to conduct surveys and monitor wildlife resources in the Hermosa
West Wind Resource Area to estimate the impacts of facility construction and operations on
wildlife. The following document contains results for a raptor habitat mapping effort and a
mountain plover habitat assessment, fixed-point bird use surveys, raptor nest surveys, raptor
(particularly golden eagle and ferruginous hawk) observations, acoustic bat surveys, and
incidental wildlife observations.

The principal objectives of the baseline wildlife studies were to: 1) provide site-specific bird and
bat resource and use data that would be useful in evaluating potential impacts from the
proposed wind-energy facility, 2) provide information that could be used in project planning and
design of the facility to minimize impacts to birds and bats, and 3) recommend further studies or
potential mitigation measures, if warranted.

The proposed wind-energy facility is dominated by grasslands. Vegetation/habitat mapping
determined that approximately 87.6% of the Hermosa West Wind Resource Area contains
grasslands, while the remaining areas are comprised of coniferous forest, riparian, mountain
mahogany, shrub steppe, and riparian/willow. Potential raptor habitat types mapped within the
Hermosa Wind Resource Area during 2010 included: two white-tailed prairie dog colonies,
Richardson’s ground squirrel concentrations, rock outcrops, small tree groups (<20 trees), and
large tree groups (>20 trees). While the potential for mountain plover use of the Hermosa West
Wind Resource Area cannot be ruled out, the suitability of the habitat within the site is
considered low with small isolated patches of potentially suitable habitat. Mountain plovers have
not been targeted with specific surveys but, no mountain plovers have been observed during
baseline work conducted at the Hermosa West Wind Resource Area.

The objective of the fixed-point bird use surveys was to estimate the seasonal, spatial, and
temporal use of the study area by birds, particularly diurnal raptors. Fixed-point surveys were
conducted from April 29, 2009 through April 11, 2011, at six points established throughout the
Hermosa West Wind Resource Area. This report focuses on the second year of surveys
conducted from April 20, 2010 — April 11, 2011. A total of 194 20-minute (min) fixed-point
surveys were completed and 42 bird species were identified. Diurnal raptor use was highest
during the summer (1.38 birds/plot/20-min survey) and lowest during the winter (0.69). The most
common raptors observed in the study area were red tailed hawks, ferruginous hawks, and
golden eagles. The raptor species with the highest exposure indices were red tailed hawk and
golden eagle (0.09 and 0.08, respectively).
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Annual mean diurnal raptor use (humber of raptors divided by the number of 800-m plots and
the total number of surveys) at the Hermosa West Wind Resource Area was compared with 40
other wind energy facilities that implemented similar protocols and had data for three or four
seasons. The annual mean raptor use at these wind energy facilities ranged from 0.10 to 3.18
raptors/plot/20-min survey. Mean diurnal raptor use at the Hermosa West Wind Resource Area
during the second year of surveys (1.02 raptors/plot/20-min survey) ranked sixth compared to
the 40 other wind energy facilities. Mean diurnal raptor use at the Hermosa West Wind
Resource Area during the first year of surveys (0.75 raptors/plot/20-min survey) ranked 11™
compared to the 40 other facilities, and the combined results for the two years of baseline
studies (0.88 raptors/plot/20-min survey) ranked eighth out of the 40 other comparable studies
at modern wind energy facilities.

Within the Rocky Mountain Region, the mean annual raptor use estimates for the Foote Creek
Rim Facility in Wyoming was 0.55 raptors/plot/20-min survey. Raptor fatality rates at Foote
Creek Rim averaged 0.04/MW/year. To date, no other raptor use estimates coupled with fatality
estimates are publicly available for the Rocky Mountain Region. Within the Pacific Northwest
Region, raptor use estimates at 11 modern facilities coupled with fatality estimates ranged from
0.21 to 0.75 raptors/plot/20-min survey. Raptor fatality estimates were available for the same 11
facilities, and estimates ranged from zero to 0.21/MW/year and averaged 0.08/MW/year.
Assuming a correlation between use and fatality rates exists, rates at the Hermosa West Wind
Resource Area would be expected to be at the upper end of the fatality rates reported for the
Rocky Mountain and Pacific Northwest Regions but, would be lower than the fatality rates
observed at sites in California. The raptor species with the highest exposure indices were red-
tailed hawk and golden eagle, which were influenced by the relatively high use estimates by
these species and the proportion of initial flight heights recorded within the rotor swept height.
Impacts to raptor species can be minimized by placing spatial buffers around nest sites during
siting of the wind-energy facility and avoiding known foraging areas (e.g. the two small white-
tailed prairie dog colonies). Given the data collected during baseline wildlife surveys and the
potential for impact to raptor species, Shell Wind Energy, Inc. has implemented a third year of
focused raptor observations and plans to utilize the information collected from the three years of
raptor surveys in designing the project layout with the intent of minimizing potential impacts to
raptors.

Four active raptor nests (0.09 active nests/mi®; 0.04 active nests/km?), ten inactive raptor nests
(0.22 inactive nests/mi%; 0.09 inactive nests/km?), and 3 raptor nests of undetermined status
were identified within the Hermosa West Wind Resource Area and surrounding one mile buffer
in 2010. Species on active nests included: Swainson’s hawk (one nest), prairie falcon (one
nest), unidentified buteo (one nest), and common raven (one nest). The one active golden eagle
nest from 2009 was inactive in 2010. One additional inactive nest is considered a possible
golden eagle nest due to the size of the nest, but no golden eagles were observed in the vicinity
of the nest in either 2009 or 2010. The nests of undetermined status had adult Swainson’s
hawks in the vicinity of the nests, but status of the nests was undetermined during the survey
effort. Access issues limited the survey coverage outside of leased lands within the study area,
and it is possible that additional nests exist within the one-mile buffer surrounding leased lands.
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The objective of the raptor observations was to better understand the spatial extent and use of a
portion of the Hermosa West Wind Resource Area by raptors (especially golden eagles and
ferruginous hawks). Two hour observations were conducted from a vantage point allowing
maximum visibility between a golden eagle nest identified in 2009 and proposed turbine
corridors. Observations were initiated on May 25, 2010 and occurred following the same
schedule proposed for avian use surveys in the remainder of the spring/summer 2010. A total of
28 two hour observation periods were conducted from May 25, 2010 to April 11, 2011. Golden
eagles were observed during 12 of the 28 observation periods and 21 golden eagle flight paths
were mapped during surveys. Ferruginous hawks were observed during 10 of the 28
observation periods and 14 ferruginous hawk flight paths were mapped during surveys.

Golden eagles are protected by the Migratory Bird Treaty Act (MBTA 1918) and the BGEPA
(1940). The USFWS has recently expressed elevated concern over impacts to golden eagles
from wind energy projects. Mean golden eagle use at the Hermosa West Wind Resource Area
ranks 7™ out of ten other publicly available golden eagle use estimates reported at other Wind
Resource Areas in Wyoming. Shell WindEnergy has requested that WEST implement additional
raptor observations during 2011-2012 to help better understand use of the Hermosa West Wind
Resource Area by raptors (particularly golden eagles) and to collect information on golden eagle
use that can be incorporated into planning/facility siting with the intent of reducing potential risk
to golden eagles. The results of the raptor observations can be used to inform project siting and
may help to minimize potential impacts to golden eagles. The utility of these surveys in
minimizing impacts to raptors will be better understood as similar methods are implemented at
more projects in Wyoming and across the Western U.S. WEST recommends that Shell Wind
Energy continue to coordinate with the U.S. Fish and Wildlife Service regarding potential
impacts to golden eagles from the proposed project.

The objective of the bat acoustic surveys was to estimate the seasonal and spatial patterns of
activity of the Hermosa West Wind Resource Area by bats. Bats were surveyed using Anabat™
SD1/SD2 bat detectors. Bat detectors are a recommended method to index and compare
habitat use by bats. The use of bat detectors for calculating an index to bat impacts is a primary
bat risk assessment tool for baseline wind development surveys. Bat activity was surveyed
using three detectors from April 26 to October 31, 2010. Two detectors were placed near a met
tower sampled in 2009. At this station, a ground detector was paired with a detector raised on
the met tower to compare bat activity at different heights (ground versus raised) and monitor bat
activity in the rotor-swept zone. The additional detector was rotated through five ground stations
in areas proposed for turbine placement. The five ground stations were placed systematically
with a random starting location. One additional location (a historic mine shaft) was sampled in
late July/early August and again in late October.

The proposed wind-energy facility is not located near any large, known bat colonies likely to
attract large numbers of bats. The one historic mine location within the Hermosa West Wind
Resource Area, was sampled in 2010 and the bat activity rate in the vicinity of the mine was
within the range of activity rates at other sampling stations. In addition, both hoary bats and
eastern red bats were recorded in the vicinity of the mine. Hoary bats and eastern red bats
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would not be expected to be using the historic mine location for roosting. These findings
suggest that the historic mine shaft at Hermosa West Wind Resource Area does not appear to
be an important bat roosting area.

Based on similar activity levels, the proximity of the Hermosa West Wind Resource Area to the
Foote Creek Rim Facility, and the presence of similar habitats among the two areas, similar
rates of bat mortality could be expected at the Hermosa West Wind Resource Area. Bat activity
at the Hermosa West Wind Resource Area was similar to bat activity levels recorded at several
other wind resource areas in Wyoming. To date, however, the only bat mortality data for
Wyoming are from the Foote Creek Rim wind-energy facility. As more research is conducted at
facilities in the Wyoming, more information regarding the potential direct impacts of Wyoming
wind-energy facilities to bats will be obtained.

The objective of incidental wildlife observations was to record wildlife seen outside of the
standardized surveys. Six bird species were recorded as incidental observations. Observations
included golden eagle. common raven, northern harrier, ferruginous hawk, prairie falcon, and
bald eagle. Five mammal species were recorded incidentally including 273 pronghorn in 17
groups, 220 elk in two groups, 4 mule deer, three coyotes, and one badger. According to the
Wyoming Game and Fish Department, the Hermosa West Wind Resource Area is not in an area
designated as crucial winter range, parturition, or migration route for either species. The
Hermosa West Wind Resource Area is not in a designated core greater sage-grouse area and
no greater sage-grouse were observed within the Hermosa West Wind Resource Area.

The list of sensitive species identified during the second year of surveys is similar to the list of
sensitive species from the first year of baseline surveys. All sensitive species identified during
the second year were recorded the first year however; three avian species (Sandhill crane,
grasshopper sparrow, and chestnut-collared longspur; all Wyoming Native Status Species) were
not recorded during the second year of surveys. Some small-scale displacement of grassland
passerines is possible in close proximity to turbines. Timing construction outside of the nesting
season or clearing construction areas of vegetation prior to the nesting season will help to
minimize impacts to grassland-nesting passerines.
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INTRODUCTION

Shell WindEnergy, Inc. (SWE) has proposed a wind-energy facility in Albany County, Wyoming
(Figure 1). Shell contracted Western EcoSystems Technology, Inc. (WEST) to conduct surveys
and monitor wildlife resources in the Hermosa West Wind Resource Area (HWWRA) to estimate
the impacts of wind-energy facility construction and operations on wildlife.

The principal objectives of the study were to: 1) provide site-specific bird and bat resource and
use data that would be useful in evaluating potential impacts from the proposed HWWRA; 2)
provide information that could be used in project planning and design of the facility to minimize
impacts to birds and bats; and 3) recommend further studies or potential mitigation measures, if
warranted. The protocols for the baseline studies are similar to those used at other wind-energy
facilities across the nation and follow the guidance of the National Wind Coordinating
Collaborative (Anderson et al. 1999). The protocols have been developed based on WEST's
experience studying wildlife at proposed wind-energy facilities throughout the United States and
were designed to help predict potential impacts to bird (particularly raptors and waterfowl) and
bat species.

Baseline surveys were conducted from April 29, 2009, through April 11, 2011, at the HWWRA,
with this report covering second year results from surveys conducted from April 20, 2010 to April
11, 2011. Second year surveys consisted of a raptor habitat mapping effort and a mountain
plover habitat (Charadrius montanus) assessment, fixed-point bird use surveys, raptor nest
surveys, raptor (particularly golden eagle [Aquila chrysaetos] and ferruginous hawk [Buteo
regalis]) observations, acoustic bat surveys, and incidental wildlife observations. In addition to
site-specific data, this report presents existing information and results of studies conducted at
other wind-energy facilities. The ability to estimate potential bird mortality at the proposed
HWWRA is greatly enhanced by operational monitoring data collected at existing facilities. For
several wind-energy facilities, standardized data on fixed-point bird surveys were collected in
association with standardized post-construction (operational) monitoring, allowing comparisons
of bird use with bird mortality. Where possible, comparisons were made among regional and
local studies.
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Figure 1. Location of the Hermosa West Wind Resource Area.
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STUDY AREA

The HWWRA, approximately 11,118 acres (17.4 square miles [mi%]) in size, is located in
southeastern Wyoming (Figure 1). The proposed HWWRA contains a variety of topographic
features from generally flat/rolling areas to large drainage features and prominent ridges (Figure
2). Based on a vegetation and habitat mapping effort conducted within the HWWRA, grassland
is the dominant landcover type (87.6%), followed by coniferous forest (6.0%), riparian (3.6%),
and mountain mahogany (Cercocarpus spp., 1.2%; Table 1). Shrub steppe and riparian/willow
(Salix spp.) each cover one percent of the HWWRA or less (Table 1; Figure 3). The HWWRA is
a mixture of private and state lands, with the dominant land use being rangeland for grazing
livestock.

The number and size of wind turbines that will be installed within the HWWRA is currently
unknown. A rotor-swept height (RSH) for potential collision with a turbine blade of 115 to 427
foot (ft; 35 to 130 meters [m]) above ground level (AGL) was used for the purposes of the
analyses.

Table 1. Mapped vegetation and habitat types, coverage, and percent composition (%)
within the Hermosa West Wind Resource Area.

Habitat Acres % Composition
Grassland 9,735.14 87.6
Coniferous Forest 661.33 6.0
Riparian 397.70 3.6
Mountain Mahogany 131.30 1.2
Shrub Steppe 106.46 1.0
Riparian/Willow 86.01 0.8
Total 11,117.94 100
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Figure 2. Overview of the Hermosa West Wind Resource Area.
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Figure 3. Mapped vegetation and habitat types within the Hermosa West Wind Resource
Area.
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METHODS

Raptor Habitat Mapping and Mountain Plover Habitat Assessment

Vegetation/habitat types in the HWWRA were mapped using the latest available aerial imagery
and ground-truthing in 2009 (Taylor and Bay 2010). Vegetation/habitat types (e.g., grassland,
rocky/forested, mountain mahogany) were described and mapped with the goal of identifying
important habitat areas for sensitive species. This habitat information was digitized into a
geographic information system (GIS) format and may be used to guide sensitive species
surveys, if warranted.

The 2009 vegetation mapping effort was updated based on potentially suitable raptor habitat
(e.q., rock outcrops, ridgelines, white-tailed prairie dog [Cynomys leucurus] colonies) in 2010. In
addition, the suitability of the HWWRA as mountain plover habitat was documented in 2010.
The 2010 vegetation/habitat mapping efforts were conducted by driving and pedestrian surveys
that occurred throughout the HWWRA. Surveyors mapped potential raptor habitat on aerial
imagery. Representative photographs of the vegetative cover were taken in the areas containing
the greatest potential to be considered suitable mountain plover habitat. Potential raptor habitat
information was digitized into a GIS format.

Fixed-Point Bird Use Surveys

The objective of the fixed-point bird use surveys was to estimate the seasonal and spatial use of
the HWWRA by birds, particularly raptors. Fixed-point bird surveys (variable circular plots) were
conducted using methods described by Reynolds et al. (Reynolds et al. 1980).

Survey Plots

Six points were selected to survey representative habitats and topography of the HWWRA while
also providing relatively even coverage of the study area (Figure 4). Each survey plot was a
2,625-ft (800-m) radius circle centered on the point.

WEST, Inc. 6 August 18, 2011



Hermosa West Final Report

Figure 4. Fixed-point bird use points at the Hermosa West Wind Resource Area.
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Survey Methods

All birds observed during each 20-minute (min) fixed-point bird use survey were recorded by
unique observation numbers. Point counts were conducted for 20-min to be consistent with
methodologies employed at other wind energy facilities. Observations of large birds beyond the
800-m radius were recorded, but were not included in the statistical analyses; for small birds,
observations beyond the 100-m (328-ft) radius were excluded. Large birds included waterbirds,
waterfowl, rails and coots, gulls and terns, shorebirds, diurnal raptors, owls, vultures, upland
game birds, doves/pigeons, and large corvids (e.g., ravens, magpies, and crows), goatsuckers,
kingfisher, and large woodpeckers (e.g., flickers). Passerines (excluding large corvids, cuckoo,
and woodpeckers), swifts’/hummingbirds, some woodpeckers, and most cuckoos were
considered small birds.

The date, start and end time of the survey period, and weather information (e.g., temperature,
wind speed, wind direction, and cloud cover) were recorded for each survey. Species or best
possible identification, number of individuals, sex and age class (if possible), distance from plot
center when first observed, closest distance, altitude above ground, activity (behavior), and
habitat(s) were recorded for each observation. The behavior of each bird observed and the
vegetation type in which or over which the bird occurred were recorded based on the point of
first observation. Approximate flight height and distance from plot center at first observation
were recorded to the nearest five-m (16-ft) interval. Other information recorded about the
observation included whether or not the observation was auditory only and the 10-min interval of
the 20-min survey in which it was first observed.

Locations of raptors, other large birds, and species of concern seen during fixed-point bird use
surveys were recorded on field maps by unique observation number. Flight paths and perched
locations were digitized using ArcGIS 10.0. Comments were recorded in the comments section
of the data sheet.

Observation Schedule

Sampling intensity was designed to document bird use and behavior by habitat and season
within the HWWRA. Surveys were conducted weekly during spring (March 16 to May 31) and
fall (September 1 to November 15), and were conducted twice per month during summer (June
1 to August 31) and winter (November 16 to March 15). Surveys were carried out during
daylight hours, and survey periods varied to approximately cover all daylight hours during a
season. To the extent practical, each point was surveyed about the same number of times.
However, the schedule varied in response to adverse weather conditions (e.g., fog, rain, heavy
snow), which caused delays and/or missed surveys.

Incidental wildlife observations provide records of wildlife seen outside of the standardized
surveys. All raptors, unusual or unique birds, sensitive species, mammals, reptiles, and
amphibians were recorded in a similar fashion to standardized surveys. The observation
number, date, time, species, number of individuals, sex/age class, distance from observer,
activity, height above ground (for bird species) and habitat were recorded. The location of
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sensitive species was recorded by Universal Transverse Mercator (UTM) coordinates using a
hand-held Global Positioning System (GPS) unit.

Raptor Nest Surveys

The objectives of the raptor nest surveys were to: 1) identify the species and nest densities
occurring within the HWWRA,; and 2) record raptor nest locations to aid in project planning to
avoid/minimize potential impacts to nesting raptors. Suitable raptor nesting habitat is present at
the HWWRA in the form of coniferous trees, rock outcrops, and scattered deciduous trees.
Ground based surveys for raptor nests were conducted within the HWWRA and a 1-mile (1,600
m) buffer surrounding the HWWRA in 2009. Survey coverage within the 1-mile (1,600 m) buffer
was restricted to areas of public access and/or viewing from the lease boundary. The survey
effort focused on species that build large nest structures, such as red-tailed hawk (Buteo
jamaicensis). Other species that nest on the ground, or in cavities, were recorded if observed,
but were not the focus of surveys. To the greatest extent possible, care was taken to minimize
disturbance to raptors at nest sites during surveys. In addition to searching for new or previously
unidentified raptor nests, raptor nests identified in 2009 were revisited in the spring of 2010 to
determine status.

Several items were recorded for each nest site, including nest status (active or inactive), the
number of adults and young present, species occupying nest site, behavior of adults at the nest,
nest condition (poor, fair, good), nest location (global positioning system [GPS] coordinates) and
nest substrate.

Raptor Observations

The objective of the raptor observations was to better understand the spatial extent and use of a
portion of the Hermosa West Wind Resource Area by raptors (especially golden eagles and
ferruginous hawks). Two hour observations were conducted from a vantage point allowing
maximum visibility between a golden eagle nest identified in 2009 and proposed turbine
corridors. Observations were initiated on May 25, 2010 and occurred following the same
schedule proposed for avian use surveys in the remainder of the spring/summer 2010. To the
extent practicable, each observation period was conducted during a different time of day from
the previous week to vary the time of day during which observations were conducted and
distribute observations over all daylight periods throughout the year. Observers recorded
detailed notes describing the activities of eagles and ferruginous hawks including mapping
perch locations and flight paths on USGS 1:24,000 scale topographic maps.

Acoustic Bat Surveys

The objective of the bat acoustic surveys was to estimate the seasonal and spatial patterns of
activity of the HWWRA by bats. Bats were surveyed using Anabat™ SD1/SD2 bat detectors
(Titley Scientific™, Australia). Bat detectors are a recommended method to index and compare
habitat use by bats. The use of bat detectors for calculating an index to bat impacts is a primary
bat risk assessment tool for baseline wind development surveys (Arnett 2007, Kunz et al.
2007a). Bat activity was surveyed using three detectors from April 26 to October 31, 2010.
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Two detectors were placed near a met tower sampled in 2009 (Figure 5; Taylor et al. 2010c). At
this station, a ground detector was paired with a detector raised on the met tower to compare
bat activity at different heights (ground versus raised) and monitor bat activity in the rotor-swept
zone. The additional detector was rotated through five ground stations in areas proposed for
turbine placement. The five ground stations were placed systematically with a random starting
location. Anabat detectors were tilted toward the sky to maximize the height at which bat calls
were detected. One additional location (a historic mine shaft; labeled station 19t) was sampled
in late July/early August and again in late October.

Anabat detectors record bat echolocation calls with a broadband microphone. The echolocation
sounds are translated into frequencies audible to humans by dividing the frequencies by a
predetermined ratio. A division ratio of 16 was used for the study. Bat echolocation detectors
also detect other ultrasonic sounds, such as those sounds made by insects, raindrops hitting
vegetation, and other sources. A sensitivity level of six was used to reduce interference from
these other sources of ultrasonic noise. Calls were recorded to a compact flash memory card
with large storage capacity. The detection range of Anabat detectors depends on a number of
factors (e.g., echolocation call characteristics, microphone sensitivity, habitat, the orientation of
the bat, atmospheric conditions; Limpens and McCracken 2004), but is generally less than 30 m
(98 ft) due to atmospheric absorption on echolocation pulses (Fenton 1991). To ensure similar
detection ranges among detectors, microphone sensitivities were calibrated using a BatChirp
(Tony Messina, Las Vegas, NV) ultrasonic emitter as described in Larson and Hayes (2000). All
units were programmed to turn on each night approximately 30 minutes (min) before sunset and
turn off approximately 30 min after sunrise.

To minimize the potential for water damage due to rain, Anabat detectors were placed inside
plastic weather-tight containers that had a hole cut in the side through which the microphone
extended. The microphones were encased in poly-vinyl chloride (PVC) tubing that curved
skyward at 45 degrees outside the container, and holes were drilled in the PVC tubing.
Detectors protected in this manner have been found to detect similar numbers and quality of bat
calls as detectors exposed to the environment, and record twice as many species as detectors
protected with Bat-Hat weatherproof housing (Britzke et al. 2010). Containers were raised
approximately 1 m (3.3 ft) off the ground to minimize echo interference and lift the unit above
vegetation. Raised Anabat microphones were elevated 45 m (148 ft) on meteorological towers
using a pulley system. Microphones were encased in a Bat-Hat weatherproof housing (EME
Systems, Berkeley, California), and attached to a coaxial cable that transmitted ultrasonic
sounds to an Anabat unit at the base of the tower. Since a recent study has found that detectors
protected using Bat-Hats may detect lower activity and species richness than are present at a
site (Britzke et al. 2010), the Bat-Hat weatherproof housing was modified by replacing the
Plexiglas reflector plate with a 45-degree angle PVC elbow, for better comparability with data
collected by detectors on the ground. The 2011 acoustic sampling study utilized the same
acoustic sampling techniques and equipment that was used in the 2010 acoustic studies at the
HWWRA.
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Figure 5. Study area map and Anabat sampling stations at the Hermosa West Wind Resource
Area.
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Incidental Wildlife Observations

The objective of incidental wildlife observations was to record wildlife seen outside of the
standardized surveys. All raptors, unusual or unique birds, sensitive species, mammals, reptiles,
and amphibians were recorded in a similar fashion to standardized surveys. The observation
number, date, time, species, number of individuals, sex/age class, distance from observer,
activity, height above ground (for bird species), and habitat were recorded. The locations of
sensitive species were recorded by collecting GPS coordinates using a hand-held unit.

Statistical Analysis

Quality Assurance and Quality Control

Quality assurance and quality control (QA/QC) measures were implemented at all stages of the
study, including in the field, during data entry and analysis, and report writing. Following field
surveys, observers were responsible for inspecting data forms for completeness, accuracy, and
legibility. A sample of records from an electronic database was compared to the raw data forms
and any errors detected were corrected. Irregular codes or data suspected as questionable
were discussed with the observer and/or project manager. Errors, omissions, or problems
identified in later stages of analysis were traced back to the raw data forms, and appropriate
changes were made in all affected steps.

Data Compilation and Storage

A Microsoft® ACCESS database was developed to store, organize, and retrieve survey data.
Data were keyed into the electronic database using a pre-defined protocol to facilitate
subsequent QA/QC and data analysis. All data forms, field notebooks (if provided), and
electronic data files were retained for reference.

Fixed-Point Bird Use Surveys

Bird Diversity and Species Richness

Bird diversity was illustrated by the total number of unique species observed. Species lists (with
the number of observations and the number of groups) were generated by season and included
all observations of birds detected, regardless of their distance from the observer. Species
richness was calculated as the mean number of species observed per plot per survey (i.e.,
number of species/plot/20-min survey). Species diversity and richness were compared among
seasons for fixed-point bird use surveys.

Bird Use, Percent Composition, and Frequency of Occurrence

For the standardized fixed-point bird use estimates, only observations of large birds detected
within the 800-m (2,625-ft) radius plot were used in the analysis. For small birds only
observations within a 100-m (328-ft) radius were used. Estimates of mean bird use (i.e., number
of birds/plot/20-min survey) were used to compare differences between bird types, seasons,
survey points, and other wind energy facilities. Mean use is calculated by determining the
number of birds seen within each 800-m plot (or 100-m plot for small birds) for each given visit
and then averaging by the number of plots surveyed during that visit. A second averaging
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occurs across the number of visits during the season and entire study period. A visit is defined
as the required length of time to survey all of the plots once within the study area.

Percent composition was calculated as the proportion of the overall mean use for a particular
bird type or species, and the frequency of occurrence was calculated as the percent of surveys
in which a particular bird type or species was observed. Frequency of occurrence and percent
composition provide relative measures of species use of the proposed wind resource area. For
example, a particular species might have high use estimates for the study area based on just a
few observations of large groups; however, the frequency of occurrence would indicate that the
species only occurred during a few of the surveys, therefore the species would be less likely to
be affected by the wind energy facility or the transmission corridor.

Bird Flight Height and Behavior

To calculate potential risk to bird species, the first flight height recorded was used to estimate
the percentages of birds flying within the likely rotor-swept heights (RSH) for collision with
turbine blades of 35 to 130 m (115 to 427 ft) above ground level (AGL), which is the blade
height of typical turbines likely to be used at the HWWRA.

Bird Exposure Index

The bird exposure index is used as a relative measure of how often birds fly at heights similar to
blades of modern wind turbines. A relative index of bird exposure (R) was calculated for bird
species observed during the fixed-point bird use surveys using the following formula:

R = A*P{P

Where A equals mean relative use for species i (large bird observations within 800 m [2,625 ft]
of the observer or 100 m [328 ft] for small birds) averaged across all surveys, P; equals the
proportion of all observations of species i where activity was recorded as flying (an index to the
approximate percentage of time species i spends flying during the daylight period), and P,
equals the proportion of all initial flight height observations of species i within the likely RSH.

Spatial Use
Large bird flight paths were qualitatively compared to study area characteristics (e.g.,

topographic features). The objective of mapping observed large bird locations and flight paths
was to look for areas of concentrated use by raptors and other large birds and/or consistent
flight patterns within the study area. This information can be useful in turbine layout design or
adjustments of individual turbines for micro-siting.

Bat Acoustic Surveys

Bat activity was measured by counting number of bat passes (Hayes 1997). A pass was defined
as a continuous series of two or more call notes produced by an individual bat with no pauses
between call notes of more than one second (White and Gehrt 2001, Gannon et al. 2003). The
number of bat passes was determined by downloading the data files to a computer and tallying
the number of echolocation passes recorded. Total number of passes was corrected for effort
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by dividing by the number of detector-nights. A detector-night is defined as one detector
collecting data for one night. In this report, the terms bat pass and bat call are used
interchangeably.

The study was divided into three seasonal survey periods: Spring (April 26 — May 31), Summer
(June 1 — July 14) and Fall (July 15 — October 31). In this report, the activity rate recorded at the
fixed ground detector during the Fall serves as a standard for comparison with activity data from
other wind energy facilities, and is used to assess the potential for bat mortality at the HWWRA.
Peak bat activity was estimated by taking the maximum average activity rate for any seven day
period, not restricted to a particular starting date. The week (or weeks, in case of a tie) with the
highest sum indicate the period of highest sustained bat activity.

For each survey location, bat passes were sorted into four groups based on their minimum
frequency that correspond roughly to species groups of interest. For example, most species of
Myotis bats echolocate at frequencies greater than 40 kilohertz (kHz), whereas species such as
the eastern red bat (Lasiurus borealis) typically have echolocation calls that fall between 30 and
40 kHz. Species such as big brown (Eptesicus fuscus), silver-haired (Lasionycteris
noctivagans), and hoary bat (Lasiurus cinereus), have echolocation that fall between 15 kHz
and 30 kHz. Therefore, bat passes were classified as high-frequency (HF; greater than 40 kHz),
mid-frequency (MF; 30 - 40 kHz), and low-frequency (LF; 15 - 30 kHz). To establish which
species may have produced passes in each category, a list of species expected to occur in the
study area was compiled from range maps (Table 2; Harvey et al. 1999, Bat Conservation
International [BCI] website 2011). Data determined to be noise (produced by a source other
than a bat) or call notes that did not meet the pre-specified criteria to be termed a pass were
removed from the analysis.

Table 2. Bat species determined from range-maps (BCl website 2011; Harvey et al. 1999) as
likely to occur within the Hermosa West Wind Resource Area, sorted by call frequency.

Common Name Scientific Name
High-frequency (> 40 kHz)
western small-footed bat® Myotis ciliolabrum
long-legged bat* Myotis volans

Mid-frequency (30-40 kHz)

eastern red bat"** Lasiurus borealis

western long-eared bat Myotis evotis

little brown bat” Myotis lucifugus
Low-frequency (< 30 kHz)

pallid bat® Antrozous pallidus

Townsend's big-eared bat Corynorhinus townsendii

big brown bat” Eptesicus fuscus

silver-haired bat"* Lasionycteris noctivagans

hoary bat'? Lasiurus cinereus

fringed bat Myotis thysanodes

long-distance migrant;
2species known to have been killed at wind energy facilities;
3species occurrence based upon a single source
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Within these categories, an attempt was made to identify passes made by two Lasiurus species:
hoary and eastern red bats. Passes that had a distinct U-shape and that exhibited variability in
the minimum frequency across the call sequence were identified as belonging to the Lasiurus
genus (C. Corben, pers comm.). Hoary and eastern red bats were distinguished based on
minimum frequency; hoary bats typically produce calls with minimum frequencies between 18
and 24 kHz, whereas eastern red bats typically emit calls with minimum frequencies between 30
and 43 kHz (J. Szewczak, pers comm.). Only sequences containing three or more calls were
used for species identification. Given the high intraspecific variability of bat calls and the number
of call files that were too fragmented for proper identification, it is likely that more hoary and
eastern red bat calls were recorded than were positively identified.

Bat activity for this report was defined as the number of bat passes per detector-night, and was
used as an index for potential bat risk in the HWWRA. Because individuals cannot be
differentiated by their calls, bat pass data represent relative levels of bat activity rather than the
total numbers of individuals present. To assess potential for bat mortality, the mean number of
bat passes per detector-night (averaged across ground-based monitoring stations) was
compared to existing data from wind energy facilities where both bat activity and mortality levels
have been measured.

RESULTS

Second year baseline surveys were completed at the HWWRA from April 20, 2010, through
April 11, 2011. Forty-two bird species and five mammal species were identified during the
second year of baseline surveys completed at the HWWRA.

Raptor Habitat Mapping and Mountain Plover Habitat Assessment

Results of the potential raptor habitat mapping effort conducted in 2010 within the HWWRA are
depicted in Figure 6. Potential raptor habitat types within the HWWRA included: two white-tailed
prairie dog colonies, Richardson’s ground squirrel (Spermophilus richardsonii) concentrations,
rock outcrops, small tree groups (<20 trees), and large tree groups (>20 trees). The locations of
photographs taken to assess the suitability of the HWWRA as potential mountain plover habitat
and to depict vegetation cover representative of the HWWRA are presented in Figure 7.
Representative photographs are provided in Appendix A.
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Figure 6. Results of the potential raptor habitat mapping effort conducted at the Hermosa West
Wind Resource Area.
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Figure 7. Photograph locations used to depict vegetation cover and suitability of the Hermosa
West Wind Resource area as potential mountain plover habitat.
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Fixed-Point Bird Use Surveys

A total of 194 20-min fixed-point bird use surveys were conducted during 33 visits to the
HWWRA (Table 3). Two different viewsheds were utilized when calculating the different
statistics (species richness, use, percent composition, percent frequency, and exposure index):
800 m for large bird observations and 100 m for small bird observations. For the purposes of
this report, small birds were determined to be passerines (excluding large corvids),
hummingbirds, and woodpeckers.

Bird Diversity and Species Richness

Forty-two unique species were observed over the course of all fixed-point bird use surveys
(Table 3). A mean of 1.07 large bird species/800-m plot/20-min survey and 1.37 small bird
species/100-m plot/20-min survey was recorded. Bird diversity (the number of unique species)
was higher in the spring (31 species), followed by fall (26), summer (25), and winter (16). Large
bird species richness (mean number of species per plot per survey) was highest in the summer
and fall (both 1.26 species/plot/survey), followed by the spring (1.20), and winter (0.71). Small
bird species richness was higher in the summer (1.90 species/plot/survey) compared to the fall
(1.65), spring (1.55), and winter (0.67; Table 3).

Table 3. Summary of species richness (species/plot®’/20-min survey), and sample size by
season and overall during the fixed-point bird use surveys at the Hermosa West Wind
Resource Area, April 20, 2010 — April 11, 2011.

Number # Surveys # Unique Species Richness
Season of Visits Conducted Species Large Birds Small Birds
Spring 10 56 31 1.20 1.55
Summer 7 42 25 1.26 1.90
Fall 9 54 26 1.26 1.65
Winter 7 42 16 0.71 0.67
Overall 33 194 42 1.07 1.37

#800-m radius for large birds and 100-m radius for small birds.

A total of 1,434 individual birds were observed within 697 separate groups (defined as one or
more individual) during the fixed-point surveys (Appendix B). Regardless of bird size, four
species (9.5% of all species) composed 63.5% of all observations: horned lark (Eremophila
alpestris), McCown'’s longspur (Calcarius mccownii), mountain bluebird (Sialia curucroides), and
vesper sparrow (Pooecetes gramineus). Individually, all other species comprised less than 5%
of the observations. The most abundant large bird species observed was American crow
(Corvus brachyrhynchos), with 65 individuals observed in 21 groups. A total of 214 individual
raptors were recorded within the HWWRA, representing 10 species (Table 4).

Bird Use, Percent Composition, and Frequency of Occurrence

Mean bird use, percent composition, and frequency of occurrence were calculated by season
for all bird types (Table 4) and species (Appendix C). The highest overall large bird use
occurred in the summer (2.63 birds/800-m plot/20-min survey), followed by spring (1.76), fall
(1.50), and winter (1.14). Small bird use was highest in the spring (8.13 birds/100-m plot/20-min
survey), followed by the summer (5.10), fall (4.38), and winter (3.64; Table 4).
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Waterbirds

Waterbirds were only observed in the summer, with a use of 0.08 birds/plot/20-min survey
(Table 4). American white pelican (Pelecanus erythrorhynchos) was the only waterbird species
observed within the HWWRA (Appendix B). American white pelicans comprised 3.2% of the
overall large bird use and were observed in less than 2% of surveys in the summer season
(Table 4).

Waterfowl

Canada goose (Branta Canadensis) was the only waterfowls species observed (Appendix B).
Canada geese were only observed in the summer (one group of five individuals), accounting for
less than 2% of the overall large bird use and were observed in less than 2% of the surveys in
the summer season (Table 4).

Gulls/Terns

One group of thirty unidentified terns were the only shorebirds observed within the HWWRA
(Appendix B). This group was observed in the summer and accounted for 19% of the large bird
use in the summer, while only being observed in less than 2% of the surveys (Table 4).

Diurnal Raptors

Diurnal raptor use was highest in the summer (1.38 birds/plot/20-min survey), followed by fall
(1.14), spring (1.00) and winter (0.69; Table 4). Use in the summer was influence by red-tailed
hawk (Buteo jamaicensis) and northern harrier (0.35 birds/plot/20-min survey and 0.32,
respectively; Appendix C). Ferruginous hawk (Buteo regalis) had the highest use in the fall
(0.29). Ferruginous hawk (0.28) and golden eagle (0.22) made up a large portion of spring
raptor use.and rough-legged hawk (Buteo lagopus) had the highest use of any other raptor in
the winter (0.43; Appendix C). Diurnal raptors comprised over 50.0% of the overall large bird
use in all four seasons, comprising as high as 76.2% of observations in the fall season. In
addition, diurnal raptors were observed during 50.0% or more of surveys over all four seasons
(Table 4).

Vultures

Turkey vulture (Cathartes aura) was the only vulture species observed, and use by turkey
vulture was relatively even in spring and fall (0.15 and 0.14 birds/plot/20-min survey,
respectively) with lower use in the summer (0.05) and no observations in the winter (Table 4;
Appendix C). Turkey vulture comprised 8.4% and 9.5% of overall large bird use in spring and
fall, respectively, while only comprising 1.9% of large bird use in the summer. Turkey vultures
were observed during 11.1% of surveys in the spring and 11.9% in the fall compared to 5.0% in
the spring (Table 3).
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Large Corvids
Use by large corvids was higher in spring (0.61 birds/800-m plot/20-min survey) and summer

(0.58) compared to the winter (0.45) and fall (0.21; Table 3). Out of large corvids, American
crow had the highest use during all four seasons. Percent composition of large corvid use
ranged from 39.6% of all large bird use in the winter to 14.3% of large bird use in the fall. Large
corvids were observed in 21.7% of surveys in the summer and 16.7% of surveys in the spring
and winter, compared to 9.5% of surveys in the fall (Table 4).

Passerines

A 100-m viewshed was used for small birds, therefore descriptive statistics for small bird types
are not directly comparable to large bird types. Passerine use was highest in the spring (8.13
birds/plot/20-min survey), compared to the summer (5.10), fall (4.38), and winter (3.64; Table 4).
Horned lark had the highest use by any one passerine species across all seasons (fall 3.96,
winter 2.74, spring 2.32, and summer 1.93 birds/plot/20-min survey; Appendix C).Passerines
were observed 85.0% or more of surveys in the spring, summer, and fall compared to 52.4% of
surveys in the winter (Table 4).

Woodpeckers
Northern flicker was the only woodpecker observed in the HWWRA. Northern flickers were only

observed in the summer, comprising only 0.3% of small bird use and were only seen in 1.7% of
surveys in the summer (Table 4).
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Table 4. Mean bird use (number of birds/plot®20-min survey), percent of total composition (%), and frequency of occurrence
(%) for each bird type and species by season during the fixed-point bird use surveys at the Hermosa West Wind
Resource Area; April 20, 2010 — April 11, 2011.

Mean Use

% Composition

% Frequency

Type / Species Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter
Waterbirds 0 0.08 0 0 0 3.2 0 0 0 1.7 0 0
Waterfowl 0 0.03 0 0 0 1.3 0 0 0 1.7 0 0
Gulls/Terns 0 0.50 0 0 0 19.0 0 0 0 1.7 0 0
Diurnal Raptors 1.00 1.38 1.14 0.69 56.8 52.5 76.2 604 59.3 55.0 61.9 50.0
Accipiters 0 0.03 0 0.02 0 1.3 0 2.1 0 3.3 0 2.4
Buteos 0.56 0.63 0.69 055 31.6 24,1  46.0 47.9 44.4 38.3 42.9 38.1
Northern Harrier 0.09 0.32 0 0 5.3 12.0 0 0 9.3 5.0 0 0
Eagles 0.22 0.20 0.21 0.02 12.6 7.6 143 21 20.4 13.3 21.4 2.4
Falcons 0.13 0.20 0.24 0.10 7.4 7.6 159 83 111 13.3 23.8 9.5
Vultures 0.15 0.05 0.14 0 8.4 1.9 9.5 0 111 5.0 11.9 0
Large Corvids 0.61 0.58 0.21 0.45 34.7 22.2 14.3 39.6 16.7 21.7 9.5 16.7
Large Bird Overall 1.76 2.63 150 1.14 100 100 100 100
Passerines 8.13 5.08 438 3.64 100 99.7 100 100 87.0 85.0 88.1 52.4
Woodpeckers 0 0.02 0 0 0 0.3 0 0 0 1.7 0 0
Small Bird Overall 8.13 5.10 438 3.64 100 100 100 100
#800-meter (m) radius plot for large birds and 100-m for small birds.
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Bird Flight Height and Behavior

Flight height characteristics were estimated for both bird types and species (Table 5; Table 6;
Appendix D). During fixed-point bird use surveys, 235 groups (defined as one or more
individual), totaling 339 individuals, of large birds were observed flying within the 800-m plot.
Overall, 37.8% of flying large birds were initially recorded within the RSH, 60.8% were below the
RSH, and 1.5% were flying above the RSH for collision with turbine blades of 35 to 130 m (115
— 427 ft) AGL. More than half (54.0%) of flying raptors were initially observed below the RSH,
43.4% were within the RSH, and only 2.6% were above the RSH. Of flying raptors, 62.5% of
northern harriers, 56.2% of eagles. 46.9% of buteo observations, 9.1% of falcons, and zero
accipiters were recorded flying within the RSH during initial observations. Waterbirds, waterfowl,
and gulls/terns had the highest percentage of flying birds within the RSH (100.0%) although
these observations are based on single groups and few individuals. Approximately forty seven
percent of vultures were initially recorded within the RSH. The majority of flying large corvids
(99.0%) were initially observed below the RSH. All passerines and woodpeckers initially
observed flying within the 100-m plot were observed below the RSH (Table 5).

Of all large bird species, five species (red-tailed hawk, golden eagle [Aquila chrysaetos],
ferruginous hawk, prairie falcon [Falco mexicanus] and Swainson’s hawk) had at least 20
groups observed flying (Table 6). All observed flying raptor species, except for ferruginous hawk
(18.8% within RSH) and prairie falcon (13% within RSH), were observed flying within the RSH
during at least 50% of initial observations (Table 6). American white pelican, Canada goose,
and unidentified gull were always seen flying within the RSH during initial observations;
however, these were only based on one observation. No passerines or small bird species were
observed flying within the RSH (Table 6).
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Table 5. Flight height characteristics by bird type® and raptor subtype during fixed-point bird use
surveys at the Hermosa West Wind Resource Area from April 20, 2010 — April 11, 2011.

% within Flight Height

# Groups # Obs Mean Flight % Obs Categories

Bird Type Flying Flying Height(m) Flying 0-35m 35-130m° >130m
Waterbirds 1 5 90.00 100 0 100 0
Waterfowl 1 2 90.00 100 0 100 0
Gulls/Terns 1 30 40.00 100 0 100 0
Diurnal Raptors 176 189 37.19 88.3 54.0 43.4 2.6
Accipiters 2 2 15.00 66.7 100 0 0
Buteos 98 98 34.74 81.7 53.1 46.9 0
Northern Harrier 11 24 2391 100 37.5 62.5 0
Eagles 32 32 73.06 94.1 28.1 56.2 15.6
Falcons 33 33 15.45 100 90.9 9.1 0
Vultures 17 17 36.71 100 52.9 47.1 0
Large Corvids 39 96 6.74 100 99.0 1.0 0
Large Birds Overall 235 339 32.57 93.1 60.8 37.8 15
Passerines 393 983 1.82 92.0 100 0 0
Woodpeckers 1 1 2.00 100 100 0 0
Small Birds Overall 394 984 1.82 92.0 100 0 0

4 800-meter (m) radius plot for large birds and 100-m for small birds.
® The likely “rotor-swept height” for potential collision with a turbine blade, or 35 to 130 m (115 to 427 ft) above
ground level.

Table 6. Relative exposure index and flight characteristics for bird species® during fixed-point
bird use surveys at the Hermosa West Wind Resource Area from April 20, 2010 — April

11, 2011.
% Flying
# Overall within RSH® % Within
Groups Mean % based on Exposure RSH at
Species Flying Use Flying Initial obs Index Anytime
Large Bird Species®
unidentified gull 1 0.11 100 100 0.11 100
red-tailed hawk 34 0.17 87.2 61.8 0.09 79.4
golden eagle 32 0.15 94.1 56.2 0.08 68.8
Swainson's hawk 20 0.10 95.2 65.0 0.06 65.0
northern harrier 11 0.09 100 62.5 0.05 66.7
rough-legged hawk 12 0.16 545 50.0 0.04 58.3
turkey vulture 17 0.08 100 47.1 0.04 58.8
ferruginous hawk 32 0.18 84.2 18.8 0.03 40.6
American white
pelican 1 0.02 100 100 0.02 100
prairie falcon 23 0.11 100 13.0 0.01 26.1
Canada goose 1 <0.01 100 100 <0.01 100
common raven 10 0.04 100 9.1 <0.01 18.2

@ Only include species with actual exposure index values.

® RSH: the likely rotor-swept heights for potential collision with a turbine blade, or 35 to 130 m (115 to 427 ft)
above ground level.

© 800-meter (m) radius plot for large birds and 100-m for small birds.

WEST, Inc. 23 August 18, 2011



Hermosa West Final Report

Bird Exposure Index

A relative exposure index was calculated for each bird species based on initial flight height
observations and relative abundance (defined as the use estimate). Those species that had
exposure to the turbine RSH are listed in Table 6, and a complete list of all species is presented
in Appendix D. The exposure index does not account for other possible collision risk factors
such as foraging or courtship behavior. Unidentified terns had a higher exposure index than
other large bird species (0.11) however this is based on one group of 30 terns. Red-tailed hawk
had the second highest exposure index (0.09), followed by golden eagle (0.08) Swainson’s
hawk (0.06), northern harrier (0.05), rough-legged hawk (0.04), turkey vulture (0.04), ferruginous
hawk (0.03), and American white pelican (0.02). All other species had an exposure index of 0.01
or less. Based on observations within 100 m, no small bird species were observed flying within
the RSH; therefore, all small bird species had an exposure index of zero (Table 6).

Spatial Use

For all large bird species combined, use was highest at point 14 (4.09 birds/20-min survey;
Figure 8; Appendix E). Bird use at other points ranged from 1.00 to 1.75 birds/20-min survey.
Mean use at point 14 was influenced by large corvid use (1.62 birds/20-min survey) as well as
gull/tern use (0.94) and buteo use (0.91). Waterbirds were only observed at point 12 (0.16
birds/20-min survey) and waterfowl were only observed at point 11 (0.06 birds/20-min survey).
Gulls/terns were only observed at point 14 (0.94 birds/20-min survey). Raptor use was highest
at point 14 (1.34 birds/20-min survey), and ranged from 0.50 at point 12 to 1.25 at point 13.
Accipiter use was only observed at point 11 (0.09 birds/20-min survey); while buteo use was
observed at all points, with the lowest use at point 12 (0.19 birds/20-min survey) and the highest
use at point 14 (0.91). Northern harriers were observed at all points with the highest use
recorded at point 11 (0.5 birds/20-min survey). Eagle use was highest at points 16 and 15 (0.33
and 0.21 birds/20-min survey, respectively), and ranged from 0.06 to 0.19 at other points. Use
by falcons was highest at points 14 and 13 (0.28 and 0.25 birds/20-min survey, respectively)
and ranged from 0.06 to 0.16 at other points. Vulture use was highest at point 14 (0.19 birds/20-
min survey), and ranged from 0.03 to 0.09 at the remaining points. Large corvid use was highest
at point 14 (1.62 birds/20-min survey), and ranged from 0.18 to 0.38 birds/20-min survey at
other points. Passerine use (within 200 m) was highest at point 12 (10.47 birds/20-min survey),
and ranged from 3.56 to 5.91 birds/20-min survey at other points. Woodpeckers were only
observed at point 13 (0.03 birds/20-min survey; Appedix E).

Flight paths for raptors and vultures were digitized and mapped (Appendix F). Mapped flight
paths suggest that the northern portion of the HWWRA had increased ferruginous hawk and
Swainson’s hawk flights. Prairie falcon flight paths were more numerous in the vicinity of point
11 than at other points in the HWWRA. Points 13 and 16 had a higher number of mapped
golden eagle flight paths compared to other points. Turkey vulture flight paths were more
numerous in the vicinity of point 12.
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Sensitive Species Observations

A total of seven sensitive species were recorded during fixed-point bird use surveys within the
HWWRA (Table 7). Six bird species with native species status (NSS) rankings one through four
in the state of Wyoming were observed in the HWWRA during fixed-point bird use surveys. Of
these species, two were raptors: ferruginous hawk (38 observations), and Swainson’s hawk (21
observations). In addition, 34 golden eagle observations were recorded during fixed point
surveys. Golden eagles are not listed as a Wyoming species of special concern, but both golden
and bald eagles are protected under the Federal Bald and Golden Eagle Act (BGEPA 1940).
McCown'’s longspur (Calcarius mccownii) was the most common high ranking NSS species
recorded during fixed-point bird surveys, with 185 observations in 92 groups. Fifteen Brewer’s
sparrows (Spizella breweri) were observed in 11 groups, four lark buntings (Calamospiza
melanocorys) were observed in two groups, and five American white pelicans in one group
observed within the HWWRA (Table 7).
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Table 7. Summary of sensitive species observed at the Hermosa West Wind Resource Area during fixed-point bird use

surveys (FP) and as incidental wildlife observations (Inc.) from April 20, 2010 — April 11, 2011.

Total

# of # of # of # of # of # of
Species Scientific Name Status grps obs grps obs grps  obs
McCown's longspur Calcarius mccownii NSS4 92 185 0 0 92 185
ferruginous hawk Buteo regalis NSS3 38 38 1 1 39 39
Golden eagle Aquila chrysaetos EA 34 34 4 5 38 39
Swainson's hawk Buteo swainsoni NSS4 21 21 0 0 21 21
Brewer's sparrow Spizella breweri NSS4 11 15 0 0 11 15
American white pelican Pelecanus erythrorhynchos NSS3 1 5 0 0 1 5
lark bunting Calamospiza melanocorys NSS4 2 4 0 0 2 4
bald eagle Haliaeetus leucocephalus EA; FSOC; NSS2; 0 0 1 1 1 1
Total 8 Species 199 302 6 7 205 309

NSS1 - Populations greatly restricted or declining, extirpation possible OR ongoing significant loss of habitat.

NSS2 - Populations declining, extirpation possible; habitat restricted or vulnerable but no recent or ongoing significant loss; species likely sensitive to human
disturbance OR populations declining or restricted in numbers or distribution, extirpation not imminent; ongoing significant loss of habitat.
NSS3 - Populations greatly restricted or declining, extirpation possible; habitat not restricted, vulnerable but no loss; species not sensitive to human disturbance OR
populations declining or restricted in numbers or distribution, extirpation not imminent; habitat restricted or vulnerable but no recent or ongoing significant
loss; species likely sensitive to human disturbance OR species widely distributed; population status or trends unknown but suspected to be stable; on-

going significant loss of habitat.

NSS4 - Populations greatly restricted or declining, extirpation possible; habitat stable and not restricted OR populations declining or restricted in numbers or
distribution, extirpation not imminent; habitat not restricted, vulnerable but no loss; species not sensitive to human disturbance OR species widely
distributed, population status or trends unknown but suspected to be stable; habitat restricted or vulnerable but no recent or on-going significant loss;
species likely sensitive to human disturbance OR populations stable or increasing and not restricted in numbers or distribution; on-going significant loss

of habitat.

NSS Definitions from WGFD (2005) and Wyoming’s Natural Diversity Database (WYNDD 2009).

EA - Federal Bald and Golden Eagle Protection Act (BGEPA 1940).
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Raptor Nest Surveys

Four active raptor nests (0.09 active nests/mi’; 0.04 active nests/km?), ten inactive raptor nests
(0.22 inactive nests/mi% 0.09 inactive nests/km?), and 3 raptor nests of undetermined status
were identified within the HWWRA and surrounding one mile buffer in 2010 (Table 8; Figure 8).
Total raptor nest density within the HWWRA and surrounding one mile buffer in 2010 was 0.38
total nests/mi? (0.15 total nests/km?). Species on active nests included: Swainson’s hawk (one
nest), prairie falcon (Falco mexicanus; one nest), unidentified buteo (one nest), and common
raven (Corvus corax; one nest). Two of the raptor nests identified in 2010 were new or
previously unidentified nests. Two inactive raptor nest identified during the 2009 nest survey
effort were not identified during the 2010 effort. The one active golden eagle nest from 2009
was inactive in 2010 (Table 8; Figure 8; Taylor and Bay 2010). One additional inactive nest is
considered a possible golden eagle nest due to the size of the nest, but no golden eagles were
observed in the vicinity of the nest in either 2009 or 2010. The nests of undetermined status had
adult Swainson’s hawks in the vicinity of the nests, but status of the nests was undetermined
during the survey effort. Access constraints limited the ability to adequately view all areas within
the surrounding one mile buffer during the 2010 raptor nest survey effort and it is possible that
additional nests may exist within the one-mile buffer.

Table 8. Nesting raptor species and nest density for the Hermosa Wind Resource Area and
surrounding one mile buffer in 2010."
# of nests within the WWRA and Density (mi®) within the WWRA
Species surrounding 1-mile buffer and surrounding 1-mile buffer

Swainson’s hawk 1 0.02
Prairie Falcon 1 0.02
unidentified buteo 1 0.02
common raven? 1 0.02
undetermined status® 3 0.07
inactive’ 10 0.22
Overall 17 0.38
“Two inactive nests identified in 2009 (Taylor and Bay 2010) were not identified during the 2010 raptor nest
surveys.

2Although common raven is not considered a raptor, this nest could be occupied by a raptor species in the future.

3All three of the undetermined nests had adult Swainson’s hawks in the vicinity but, nest status was not confirmed.

“One of the inactive nests in 2010 was an active golden eagle nest in 2009 (Taylor and Bay 2010b). Additionally,
one inactive nest is a possible golden eagle nest due to its size; however no golden eagles were observed in
the vicinity of the nest in 2009 or 2010.
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Figure 8. Locations of raptor nests identified during the 2010 raptor nest search within the
Hermosa West Wind Resource Area and surrounding 1-mile buffer.
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Raptor Observations

A total of 28 two hour observation periods were conducted from May 25, 2010 to April 11, 2011.
Golden eagles were observed during 12 of the 28 observation periods and 21 golden eagle
flight paths were mapped during surveys. Ferruginous hawks were observed during 10 of the 28
observation periods and 14 ferruginous hawk flight paths were mapped during surveys. A 100 X
100 meter grid was created to cover the viewshed of the observation station and each 100 X
100 meter cell was weighted based on the length of mapped flight paths located within each cell
(Figures 9 and 10). Cells with a value greater than zero from the 100X100 m flight path grid
were overlayed against a topographic map and the potential raptor habitat mapping effort
(Figures 9 and 10).
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Figure 9. The 100 X 100 grid depicting golden eagle flight paths mapped against golden eagle
perch locations, raptor habitat mapping, and topography from the raptor observations
conducted at the Hermosa West Wind Resource Area.
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Figure 10. The 100 X 100 grid depicting ferruginous hawk flight paths mapped against
ferruginous hawk perch locations, raptor habitat mapping, and topography from the
raptor observations conducted at the Hermosa West Wind Resource Area.
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Acoustic Surveys for Bats

Bat activity was monitored at seven sampling locations (excluding station at the historic mine
shaft location [HE19t] on a total of 189 nights during the period April 26 to October 31, 2010.
Results of the historic mine shaft location [HE19t] are presented separately since the mine shaft
is not within proposed turbine corridors. Anabat units were operable for 81.4% of the sampling
period (Figure 11). Equipment failures compromised data collection for raised Anabat unit HE1r
between June 29 and August 2, and then again on October 3 until October 31. Levels of wind
and insect noise were relatively low throughout the study period (i.e., < 1500 noise files per
detector-night; Figure 12). Anabat units recorded 1,065 bat passes on 407 detector-nights
(Table 9). Averaging bat passes per detector-night across all stations, a mean (x standard error)
of 3.24 £ 0.40 bat passes per detector-night was recorded. The pass rate for the fixed ground
station was (mean + SE) 2.66 + 0.29 bat passes per detector-night, while the average bat
activity for all ground stations was 3.60 + 0.51 bat passes per detector-night, and for the fixed
raised station was 1.04 + 0.30 bat passes per detector-night (Table 9).
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Figure 11. Percentage of Anabat detectors (n = 3) at the Hermosa West Wind Resource Area
operating during each night of the study period April 26 — October 31, 2010.
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Figure 12. Bat activity and noise files detected per detector-night at the Hermosa West Wind
Resource Area for the study period April 26 — October 28, 2010, presented by week. Noise
files are indicated on the second axis.
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Table 9. Results of acoustic bat surveys conducted at the Hermosa West Wind Resource Area, April 26 - October 31, 2010,

separated by call frequency: high frequency (HF), mid frequency (MF), and low frequency (LF).

# of # of
e #of HF #of MF #of LF Hoary Eastern Total

Anabat Bat Bat Bat Bat Red Bat Bat Detector- Bat Passes/
Station Location Passes Passes Passes Passes  Passes Passes  Nights Night™
HE1lg Fixed ground 152 62 268 23 0 482 181 2.66+0.29
HE1r Fixed raised 3 12 87 15 0 102 98 1.04+0.30
HE11t Temporary ground 13 3 34 1 0 50 12 4,17+0.83
HE13t Temporary ground 25 12 61 4 0 98 31 3.16+0.56
HE15t Temporary ground 11 6 38 1 0 55 30 1.83+0.55
HE17t Temporary ground 23 10 21 3 0 54 26 2.08+0.62
HE20t Temporary ground 105 42 77 7 2 224 29 7.72+2.43

Total Ground 329 135 499 39 2 963 309 3.60+0.51

Total Raised 3 12 87 15 0 102 98 1.04+ 0.30

Grand Total 332 147 586 54 2 1065 407 3.24+0.40

Passes by hoary bats included in low-frequency (LF) numbers;
“Passes by eastern red bats are included in mid-frequency (MF) numbers;

™+ bootstrapped standard error.
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Spatial Variation

Bat activity varied among the six ground stations in the HWWRA (Table 9; Figure 13), ranging
between 1.83 and 7.72 bat passes per detector-night among ground stations, and bat activity
was 1.04 bat passes per detector-night at the raised station. Overall, use was lowest at the fixed
raised station HE1lr and temporary ground station HE15t (1.04 and 1.83 bat passes per
detector-night) and highest at temporary ground stations HE20t and HE11t (7.72 and 4.17,
Table 9).

Comparing paired stations on just the nights that both ground and raised detectors were
operating; bat use activity was greater at the ground station (HE1g) than at raised station (HE1r)
(Figure 14).

Figure 13. Number of bat passes per detector-night by Anabat station at the Hermosa West
Wind Resource Area for the study period April 26 — October 31, 2010. The bootstrapped
standard errors are represented by the black error bars on the ‘All Bats’ columns.
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Figure 14. Number of high-frequency (HF), mid-frequency (MF), and low-frequency (LF) bat
passes per detector-night recorded at paired ground and raised Anabat unit stations at
the Hermosa West Wind Resource Area for the study period April 26 — October 31, 2010.

Temporal Variation

Bat activity at fixed stations was generally low from the start of the study period on April 26 until
July 2 when activity increased through September 23, with the week of September 1 - 7
doubling that of any other week’s activity (16.9%; Table 10, Figure 15). The highest number of
bat passes per detector-night of HF bats were recorded during the week of August 4 — August
10; the highest number of bat passes per detector-night of MF bat passes were recorded during
the week of September 1 — September 7; and the highest number of bat passes per detector-
night of LF bat passes were recorded during the week of September 1 — September 7 (Table
10; Figure 15). Activity declined through the end of September, and very few bats were detected
in October.

The study was divided into three seasonal survey periods: Spring 2010 (April 26 — May 31,
2010), Summer 2010 (June 1 — July 14, 2010), and Fall 2010 (July 15 — October 31, 2010). Bat
activity varied among seasons (Table 11; Figure 16). Overall bat activity was highest during Fall
2010, averaging 2.72 bat passes per detector-night. Bat activity was relatively low during Spring
2010 (0.32 bat passes per detector-night) and intermediate use was recorded during Summer
2010 (1.16 bat passes per detector-night; Table 11 and Figure 16).
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Table 10. Periods of peak activity for high-frequency (HF), mid-frequency (MF), low-frequency
(LF), Hoary bats (LACI) and all bats at the Hermosa West Wind Resource Area for the
study period April 26 — October 31, 2010. Peak activity was not calculated for eastern red
due to low activity rates (< 1.0 bat passes per detector-night).

Start Date of Peak Number of Bat Passes per Detector-
Species Group Activity Nights Night
HF Aug 4 7 3.21
MF Sept 1 7 1.43
LF Sept 1 7 14.5
LACI Sept 1 7 1.36
All Bats Sept 1 7 16.5

Figure 15. Weekly patterns of bat activity within the Hermosa West Wind Resource Area for the
study period April 26 — October 31, 2010.
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Table 11. Bat activity (number of bat passes/detector-night) by pass type (high-frequency [HF],
mid-frequency [MF], low-frequency [LF], and all bats [AB]), during each season surveyed
in 2010 at the Hermosa West Wind Resource Area.

Spring Summer Eall
Station Pass type Apr26-—May 31,2010 June1l-July 14,2010 July 15— Oct 31, 2010
HE1lg LF 0.25 0.89 2.18
HE1lg MF 0.03 0.36 0.45
HE1g HE 0 0.73 1.19
HE1g AB 0.28 1.98 3.81
HELr LF 0.27 0.22 1.43
HELr MF 0 0.13 0.17
HELr HFE 0.09 0 0.02
HELr AB 0.36 0.35 1.62
Overall LE 0.26+0.13 0.55+0.13 1.81+0.39
Overall MF 0.01+0.01 0.25+0.08 0.31+0.05
Overall HF 0.05+0.03 0.36+0.08 0.60+0.12
Overall AB 0.32+0.14 1.16+0.21 2.72+0.41

Figure 16. Seasonal bat activity within the Hermosa West Wind Resource Area for the study period
April 26 — October 31, 2010. The bootstrapped standard errors are represented on the ‘All
Bats’ columns.
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Temporal patterns of bat activity between ground and raised stations were similar (Figure 17),
and followed the overall trend. However, raised stations recorded more bat passes than ground
stations in early September, while ground stations recorded more activity through the remainder
of the study period.

Figure 17. Weekly patterns of bat activity at ground and raised stations within the HWWRA
during the study period April 26 — October 31, 2010.

Species Composition

Overall, passes by low-frequency bats (LF; 55% of all passes) outnumbered passes by high-
frequency bats (HF; 31%) and mid-frequency bats (MF; 14%; Table 9), and this pattern was
consistent among ground stations (Table 9). Among raised stations, LF bats comprised about
85% of passes (Table 9; Figure 14). Patterns of activity were generally similar among all three
species groups during the study period (Figure 15), with all bat species being most active during
the fall (Table 11). HF bats were most active between August 4 and August 10 (21.9% of HF
passes; Table 10), with no HF passes recorded before May 27 or after September 17 (Figure
15). MF species were most active between September 1 and September 7 (12.3% of MF
passes; Table 10), with no MF passes recorded before May 27 or past September 24. Activity
by LF bats was relatively high through September 23, with most activity between September 1
and September 7 (Table 10).

WEST, Inc. 39 August 18, 2011



Hermosa West Final Report

Hoary bats comprised 5.1% of total passes detected within the study area, and 9.2% of all low
frequency passes (Table 9). Twenty-eight percent of hoary bat passes were detected at raised
stations (Table 9; Figure 18). Hoary bats were detected at all Anabat stations (Figure 18), with
most activity recorded at the fixed ground station HE1g (42.6% of 54 hoary bat passes). Among
fixed stations, weekly hoary bat activity was highest between September 1 and September 7
(Table 10). No hoary bats were recorded after September 23. Temporal activity for hoary bats
matched the general temporal trends seen for all bats recorded within the project area.

For all stations, passes attributable to eastern red bats accounted for 0.2% of all passes, and
1.4% of all MF passes (Table 9). A total of two eastern red bats were recorded during the
survey period, all were detected at temporary ground station HE20t, (100%, Figure 18).
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Figure 18. Bat activity by hoary bats and eastern red bats by Anabat Station at the Hermosa
West Wind Resource Area for the study period April 26 — October 31, 2010.

Historic Mine Shaft Location

Activity at the historic mine location (HE19t) was within the range of bat passes rates recorded
at other ground stations (5.14 bat passes per detector-night). All bat passes were recorded
during the first sampling period from July 26 to August 10, 2010. No bat passes were detected
during the second sampling period from Octover 19 to October 31, 2010. Both hoary bats and
eastern red-bats were recorded at station HE19t in 2010.

Incidental Observations

Six bird species were recorded as incidental observations, representing thirteen individuals.
Observations included golden eagle (five observations). common raven (Corvus corax; three
observations), northen harrier (two observations), ferruginous hawk (one observation), prairie
falcon (one observation), and bald eagle (one observation; Table 12).Five mammal species
were recorded incidentally including 273 pronghorn (Antilocapra Americana) in 17 groups, 220
elk (Cervus elaphus) in two groups, 4 mule deer (Odocoileus hemionus), three coyotes (Canis
latrans), and one badger (Taxidea taxus; Table 12).

One state listed NSS species was recorded incidentally (one ferruginous hawk). In addition, five
golden eagles in four groups and one bald eagle were recorded incidentally within the HWWRA.
Both golden and bald eagles are protected under the Federal Bald and Golden Eagle Act
(BGEPA 1940).
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Table 12. Incidental wildlife observed while conducting all surveys at the Hermosa West Wind
Resource Area from April 20, 2010 — April 11, 2011.

Species Scientific Name #grps # obs
golden eagle Aquila chrysaetos 4 5
common raven Corvus corax 1 3
northern harrier Circus cyaneus 1 2
ferruginous hawk Buteo regalis 1 1
prairie falcon Falco mexicanus 1 1
bald eagle Haliaeetus leucocephalus 1 1
Bird Subtotal 6 Species 9 13
pronghorn Antilocapra americana 17 273
elk Cervus elaphus 2 220
mule deer Odocoileus hemionus 1 4
coyote Canis latrans 3 3
North American badger Taxidea taxus 1 1
Mammal Subtotal 5 Species 24 501

DISCUSSION AND IMPACT ASSESSMENT

Potential Bird Impacts

Impacts to wildlife resources from wind energy facilities can be direct or indirect. Direct impacts
are considered to be the potential for fatalities from construction and operation of the proposed
wind energy facility or actual loss of habitat. Indirect impacts include the potential to displace,
either temporarily or permanently, wildlife during construction of or during the operational period
of a wind energy facility.

Direct Effects

The most probable direct impact to birds from wind energy facilities is mortality or injury due to
collisions with turbines or guy wires of meteorological (met) towers. SWE has installed bird
diverters on met towers to help minimize collision risk to birds from guy wires. Collisions may
occur with resident birds foraging and flying within the study area or with migrant birds
seasonally moving through the HWWRA.. Facility construction could affect birds through loss of
habitat, or potential fatalities from construction equipment. Impacts from the decommissioning of
the facility are anticipated to be similar to construction in terms of noise, disturbance, and
equipment. Potential mortality from construction equipment is expected to be very low, as
equipment used in wind energy facility construction generally moves at slow rates or is
stationary for long periods (e.g., cranes). The risk of direct mortality to birds from construction is
most likely potential destruction of a nest for ground- and shrub-nesting species during initial
site clearing.
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At 18 modern facilities in the Rocky Mountain and Pacific Northwest Regions where raptor
fatality estimates are available, raptor fatality rates have ranged from zero to 0.21/MW/year, and
averaged 0.07/MW/year (Appendix G). Three modern facilities within the Rocky Mountain
Region have raptor fatality estimates ranging from zero to 0.11/MW/year and averaging
0.07/MW/year (Table 13; Appendix G). The Foote Creek Rim facility in Carbon County,
Wyoming had multiple years of post-construction fatality monitoring across the project’s multiple
phases (Table 13). The Foote Creek Rim facility is the closest facility to the HWWRA with
publicly available post-construction monitoring results, located approximately 60 miles (96.6 km)
northwest of the HWWRA. Three comparable raptor fatality estimates are available for the
Foote Creek Rim facility and estimates ranged from zero to 0.08/MW/year and averaged
0.04/MW/year (Table 13).

Table 13. Wind energy facilities in Rocky Mountains with fatality data for raptors.
Raptor Raptor

Use Fatality No. of Total
Wind Energy Facility Estimate® Estimate®  Turbines MW
Hermosa West 1.02

Rocky Mountains

Summerview, Alb. (2005/2006) 0.11 39 70.2
Judith Gap, MT 0.09 90 135
Foote Creek Rim, WY (Phase I; 1999) 0.08 69 41.4
Foote Creek Rim, WY (Phase I; 2000) 0.05 69 41.4
Foote Creek Rim, WY (Phase I; 2001/2002) 0 69 41.4
A=number of raptors/plot/20min survey
B=number of fatalities/MW/year
Data from the following sources:
Facility Use Estimate Fatality Estimate
Summerview, Alb. (06) Brown and Hamilton 2006
Judith Gap, MT TRC 2008
Foote Creek Rim, WY (Phase I; 99) Young et al. 2003c
Foote Creek Rim, WY (Phase I; 00) Young et al. 2003c
Foote Creek Rim, WY (Phase I; 01/02) Young et al. 2003c

Using mortality data from a 10-year period from wind-energy facilities throughout the entire U.S.,
the average number of bird collision fatalities is 3.1/MW/year, or 2.3/turbine/year (NWCC 2004).
Twenty-two comparable mortality estimates for all bird species combined are publicly available
for 18 modern wind energy facilities in the Rocky Mountain and Pacific Northwest Regions
(Table 14; Appendix G). Overall bird fatality rates have ranged from 0.16 — 6.66/MW/year, and
averaged 2.25/MW/year. Five overall bird fatality estimates from the three modern Rocky
Mountain facilities ranged from 1.06 to 3.40/MW/year and averaged 2.36/MW/year (Table 14).
At the Foote Creek Rim facility, overall bird fatality estimates ranged from 1.93 to 3.40/MW/year
and averaged 2.58/MW/year.
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Table 14. Wind energy facilities in Rock Mountains with fatality data for all bird species.

Fatality No. of Total

Wind Energy Facility Estimate” Turbines MW
Rocky Mountains

Foote Creek Rim, WY (Phase I; 1999) 3.40 69 41.4
Judith Gap, MT 3.01 90 135
Foote Creek Rim, WY (Phase I; 2000) 2.42 69 41.4
Foote Creek Rim, WY (Phase I; 2001/2002) 1.93 69 41.4
Summerview, Alb. (2005/2006) 1.06 39 70.2
A=number of bird fatalities/MW/year
Data from the following sources:
Facility Fatality Estimate
Foote Creek Rim, WY (Phase I; 99) Young et al. 2003c
Judith Gap, MT TRC 2008
Foote Creek Rim, WY (Phase I; 00) Young et al. 2003c
Foote Creek Rim, WY (Phase I; 01/02) Young et al. 2003c
Summerview, Alb. (2005/2006) Brown and Hamilton 2006

Not all studies with publically-available fatality data have data on specific species or mortality
estimates for avian subtypes. One study looked at 12 fatality studies, primarily in the Pacific
Northwest, and found that diurnal raptor fatalities comprised just 2% of the wind-energy facility-
related fatalities. Passerines (excluding house sparrows and European starlings) were the most
common collision victims, comprising 82% of the 225 fatalities documented (Erickson et al.
2002b). Another study, focusing on the Western United States, reported that raptors comprised
19.4% of all bird mortality at newer wind-energy facilities; passerines were the most common
species recorded as fatalities, and comprised 59.3% of all avian fatalities. Upland game birds,
shorebirds, waterbirds, and waterfowl were also found as fatalities, but were much less common
(Johnson and Stephens 2010 (in press)).

Although collision mortality is well documented at most wind-energy facilities, population level
effects have not been detected, although few studies have addressed this issue. According to
The Wildlife Society (TWS 2007), available data from wind-energy facilities suggest that
fatalities of passerines from turbine strikes generally are not significant at the population level,
although exceptions to this could occur if facilities are sited in areas where rare species are
concentrated. Johnson and Erickson (2010) examined the potential for population level impacts
caused by avian collision mortality associated with 6,700 MW of existing and proposed wind-
energy development in the Columbia Plateau Ecoregion of eastern Oregon and Washington.

The number and species composition of bird collision fatalities was estimated based on results
of 11 existing mortality studies in the Ecoregion. Estimated breeding population sizes were
available for most birds in the Ecoregion based on Breeding Bird Survey (BBS) data. Predicted
mortality rates for avian groups as well as species of concern were compared to published
annual mortality rates. Because the additional wind-energy associated mortality was found to
comprise only a small fraction of existing mortality rates, it was concluded that population level
impacts would not be expected for the Ecoregion as a whole, but that local impacts to some
species could occur. In the only study to quantitatively assess potential population level impacts,
Hunt (2002) conducted a 4-year radio telemetry study of golden eagles at the Altamont Pass
Wind Resource Area (APWRA) in California and found that the resident golden eagle population
appeared to be self sustaining despite sustaining high levels of fatalities, but the effect of these
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fatalities on eagle populations wintering within and adjacent to the APWRA was unknown.
Additional research conducted in 2005 by Hunt and Hunt (2006) found that all 58 territories
occupied by golden eagle pairs in the APWRA in 2000 remained active in 2005.

Diurnal Raptor Use and Exposure Risk

Annual mean diurnal raptor use (humber of raptors divided by the number of 800-m plots and
the total number of surveys) at the HWWRA was compared with 40 other wind energy facilities
that implemented similar protocols and had data for three or four seasons. The annual mean
raptor use at these wind energy facilities ranged from 0.10 to 3.18 raptors/plot/20-min survey
(Figure 19). Mean diurnal raptor use at the HWWRA in 2010-2011 (1.02 raptors/plot/20-min
survey) ranked sixth compared to the 40 other wind energy facilities (Figure 19). Mean diurnal
raptor use at the HWWRA in 2009-2010 (0.75 raptors/plot/20-min survey) ranked 11" compared
to the 40 other facilities, and the combined results 2009-2011 (0.88 raptors/plot/20-min survey)
ranked eighth out of the 40 other comparable studies at modern wind energy facilities (Figure
19).
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Diurnal Raptors
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Figure 19. Comparison of annual diurnal raptor use between the Hermosa West Wind
facilities.
Data from the following sources:

Resource Area and other US wind energy

Study and Location Reference Study and Location Reference Study and Location Reference
Hermosa West, Wyoming This study.

High Winds, CA Kerlinger et al. 2005 White Creek, WA NWC and WEST 2005 Wild Horse, WA Erickson et al. 2003d
Diablo Winds, CA WEST 2006 Foote Creek Rim, WY Erickson et al. 2002b Biglow Reference, OR WEST 2005d
Altamont Pass, CA Erickson et al. 2002b Roosevelt, WA NWC and WEST 2004 Simpson Ridge, WY Johnson et al. 2000b
Glenrock/Rolling Hills, WY Johnson et al. 2008a Leaning Juniper, OR Kronner et al. 2005 Invenergy_Vantage, WA WEST 2007

Elkhorn, OR
Cotterel Mtn., ID
Swauk Ridge, WA
Golden Hills, OR
Windy Flats, WA
Combine Hills, OR
Desert Claim, WA
Hopkin's Ridge, WA
Reardon, WA
Stateline Reference
Buffalo Ridge, MN

WEST 2005a

BLM 2006

Erickson et al. 2003a
Jeffrey et al. 2008
Johnson et al. 2007
Young et al. 2003d
Young et al. 2003b
Young et al. 2003a
WEST 2005b

URS et al. 2001
Erickson et al. 2002b

Dunlap, WY
Klondike, OR
Seven Mile Hill, WY
Stateline, WA/OR
Condon, OR

High Plains, WY
Zintel Canyon, WA
Nine Canyon, WA
Maiden, WA
Hatchet Ridge, CA
Biglow Canyon, OR

Johnson et al. 2009a
Johnson et al. 2002a
Johnson et al. 2008b
Erickson et al. 2002b
Erickson et al. 2002b
Johnson et al. 2009b
Erickson et al. 2002a
Erickson et al. 2001b
Erickson et al. 2002b
Young et al. 2007b
WEST 2005d

Grand Ridge, IL
Tehachapi Pass, CA
Sunshine, AZ

Dry Lake, AZ

San Gorgonio, CA

Derby et al. 2009

Erickson et al. 2002b
WEST and the CPRS 2006
Young et al. 2007c
Erickson et al. 2002b
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Within the Rocky Mountain Region, the mean annual raptor use estimates for the Foote Creek
Rim Facility in Wyoming was 0.55 raptors/plot/20-min survey (Erickson et al. 2002b). Raptor
fatality rates at Foote Creek Rim averaged 0.04/MW!/year. To date, no other raptor use
estimates coupled with fatality estimates are publicly available for the Rocky Mountain Region.
Within the Pacific Northwest Region, raptor use estimates at 11 modern facilities coupled with
fatality estimates ranged from 0.21 to 0.75 raptors/plot/20-min survey (Table 13). Raptor fatality
estimates were available for the same 11 facilities, and estimates ranged from zero to
0.21/MW/year and averaged 0.08/MW/year. Assuming a correlation between use and fatality
rates exists, rates at the HWWRA would be expected to be at the upper end of the fatality rates
reported for the Rocky Mountain and Pacific Northwest Regions but, would be lower than the
fatality rates observed at sites in California (Appendix G). Given the data collected during
baseline wildlife surveys and the potential for impact to raptor species, Shell Wind Energy, Inc.
has implemented a third year of focused raptor observations and plans to utilize the information
collected from the three years of raptor surveys in designing the project layout with the intent of
minimizing potential impacts to raptors.

Although raptors occur in most areas with the potential for wind energy development, individual
species appear to differ from one another in their susceptibility to collision (NRC 2007). Results
from Altamont Pass in California suggest that mortality for some species is not necessarily
related to abundance (Orloff and Flannery 1992). American kestrels, red-tailed hawks, and
golden eagles were found dead more often than predicted based on abundance. For example,
American kestrel use at the High Winds wind energy facility in California was nearly seven times
higher than that recorded at the Altamont facility (Kerlinger 2005), however, fatality rates at the
Altamont facility were nearly seven times higher than at the High Winds facility (Kerlinger et al.
2006, Altamont Pass Avian Monitoring Team 2008). In contrast, few northern harrier fatalities
have been reported at existing wind energy facilities, despite the fact they are commonly
observed during fixed-point bird counts at these facilities (Erickson et al. 2001a;Whitfield and
Madders 2006). Because northern harriers often forage close to the ground, risk of collision with
turbine blades is generally considered low for this species. It is likely that many factors, in
addition to abundance, are important in predicting raptor mortality. Two small white-tailed prairie
dog colonies were identified within the HWWRA. Siting wind turbines outside of white-tailed
prairie dog colonies may minimize impacts to foraging raptors.

Exposure indices analysis may also provide insight into which species might be the most likely
turbine casualties; however, the index only considers relative probability of exposure based on
abundance, proportion of observations flying, and proportion of flight height of each species
within the RSH for turbines likely to be used at the wind energy facility. This analysis is based
on observations of birds during the surveys and does not take into consideration behavior (e.g.,
foraging, courtship), habitat selection, the ability to detect and avoid turbines, and other factors
that may vary among species and influence the likelihood for turbine collision. For these
reasons, the exposure index is only a relative index among species observed during the surveys
and within the study area. Actual risk for some species may be lower or higher than indicated by
these data. At the HWWRA, the raptor species with the highest exposure indices were red-tailed
hawk and golden eagle, which were influenced by the relatively high use estimates by these
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species and the proportion of initial flight heights recorded within the RSH. Swainson’s hawk
and northern harrier had a lower exposure index largely due to lower use estimates. Rough-
legged hawk and ferruginous hawk had lower exposure indices due largely to a lower proportion
of initial flight heights observed within the RSH. Prairie falcon exposure index was lower,
primarily due to the lower use estimates and a relatively low proportion of flight heights
observed in the RSH. The results from the 2009-2010 baseline studies suggested that the same
two raptor species (red-tailed hawks and golden eagles) had the highest exposure index.

A regression analysis of raptor use and mortality for 16 new-generation wind energy facilities,
where similar methods were used to estimate raptor use showed a significant (R? = 65.9%)
correlation between raptor use and raptor collision mortality (Figure 20). Using this regression to
predict raptor collision mortality at the HWWRA vyields a 90% prediction interval of zero to 0.45
fatalities/MW/year, which encompasses the 90% prediction interval of zero to 0.39
fatalities/MW/year from the 2009-2010 baseline studies. The regression includes the two
California facilities which had substantially higher use and fatality estimates than other Pacific
Northwest and Rocky Mountain facilities. As more data on raptor use and fatalities at wind
energy facilities in the Rocky Mountain region become publicly available, the predictive ability of
this tool will be better understood. Given the available data, the regression equation provides
further support to suggest that raptor fatalities at the HWWRA will be at the upper end of the
range of fatalities observed at existing facilities in the Pacific Northwest and Rocky Mountain
Region but, lower than fatality rates observed at facilities in California.
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Regression

R?=66.4%

< -I Hermosa West

0.0 0.5 1.0 1.5 2.0 2.5
Raptor Use (Number/plot/20-min survey)

Overall Diurnal Raptor Use 1.02
Predicted Fatality Rate 0.21 fatalities/MW/year
90.0% Prediction Interval (0, 0.45 fatalities/MW/year)
Figure 20. Regression analysis comparing raptor use estimations versus estimated raptor

mortality.

Data from the following sources:

Raptor Use

(birds/plot Raptor Mortality
Study and Location  /20-min survey) Reference (fatalities/MW/yr) Reference
Diablo Winds, CA 2.161 WEST 2006 0.87 WEST 2008
High Winds, CA 2.34 Kerlinger et al. 2005 0.39 Kerlinger et al. 2006
Bighorn, WA 0.51 Johnson and Erickson 2004 0.15 Kronner et al. 2008
Hopkins Ridge, WA 0.70 Young et al. 2003a 0.14 Young et al. 2007a
Klondike II, OR 0.50 Johnson 2004 0.11 NWC and WEST 2007
Stateline, WA/OR 0.48 Erickson et al. 2004 0.09 Erickson et al. 2002b
Wild Horse, WA 0.29 Erickson et al. 2003d 0.09 Erickson et al. 2008
Wessington Springs, SD 0.23 Derby et al. 2008 0.06 Derby et al. 2010g
Elkhorn Valley, OR 11 WEST 2005c 0.06 Jeffrey et al. 2009b
Zintel, WA 0.43 Erickson et al. 2002a 0.05 Erickson et al. 2002b
Foote Creek Rim, WY 0.55 Johnson et al. 2000b 0.04 Young et al. 2003c
Buffalo Ridge, MN 0.64 Erickson et al. 2002b 0.02 Erickson et al. 2002b
Combine Hills, OR 0.75 Young et al. 2003d 0.00 Young et al. 2006
Klondike, OR 0.50 Johnson et al. 2002a 0.00 Johnson et al. 2003
Vansycle, OR 0.66 WCIA and WEST 1997 0.00 Erickson et al. 2000
Grand Ridge, IL 0.20 Derby et al. 2009 0 Derby et al. 2010h
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Golden eagles are protected by the Migratory Bird Treaty Act (MBTA 1918) and the BGEPA
(1940). The USFWS has recently expressed elevated concern over impacts to golden eagles
from wind energy projects. The mean golden eagle use at the HWWRA during the second year
of baseline surveys was estimated at 0.15 golden eagles/plot/20-min survey (mean golden
eagle use during the first year of surveys was estimated at 0.14; Taylor and Bay 2010b). Mean
golden eagle use estimates from several wind resource areas in Wyoming are presented in
Table 15. Mean golden eagle use estimates at wind resource areas in Wyoming ranged from
0.05 golden eagles/plot/20-min survey to 0.49 golden eagles/plot/20-min survey and averaged
0.25 golden eagles/plot/20-min survey.

Table 15. Mean raptor use estimates and mean golden eagle use for several Wyoming Wind
Resource Areas.

1

Praject Name Average Average” Golden Eagle Reference

Overall Use Use
Hermosa West 1.02 0.15 This study
Foote Creek Rim? 0.55 0.27 Erickson et al. 2002b
Morton Pass® 0.27 0.12 Johnson et al. 2000b
Simpson Ridge” 0.24 0.10 Johnson et al. 2000b
Glenrock/Rolling Hills 1.09 0.49 Johnson et al. 2000b
Dunlap 0.52 0.28 Johnson et al. 2009a
Seven Mile Hill 0.48 0.26 Johnson et al. 2008b
High Plains 0.45 0.05 Johnson et al. 2009b
Campbell Hill 0.75 0.38 Taylor et al. 2010b

"Non-weighted average of seasonal use estimates
2Adjusted from 40-minute surveys

SWE has requested that WEST implement additional raptor observations to help better
understand use of the HWWRA by raptors (particularly golden eagles and ferruginous hawks)
and to collect information on golden eagle use that can be incorporated into planning/facility
siting with the intent of reducing potential risk to golden eagles. The one raptor observation
location surveyed during the second year of baseline surveys was selected to maximize visibility
of the area within the HWWRA near the active golden eagle nest identified in 2009 as well as to
maximize visibility of the area associated with avian use station 13 (the avian use station with
the highest golden eagle use estimate from the first year of baseline surveys; Taylor and Bay
2010). Qualitatively, the results collected to date for the raptor observations don't appear to be
associated with the potential raptor habitat mapping efforts, but do appear to relate to areas of
more abrupt topography (Figure 10). The results of the raptor observations also suggest a
higher number of golden eagle flight paths in the vicinity of the southern portion of avian use
station 13, which supports the mapped flight path data collected from avian use surveys. The
highest golden eagle use stations from the second year of surveys were stations 16 and 15,
followed by station 13. An additional raptor observation station has been implemented in the
vicinity of points 15 and 16 for ongoing raptor observations in 2011-2012. The results of the
raptor observations can be used to inform project siting and may help to minimize potential
impacts to golden eagles. The utility of these surveys in minimizing impacts to raptors will be
better understood as similar methods are implemented at more projects in Wyoming and across
the Western U.S.
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Non-Raptor Use and Exposure Risk

Passerines (primarily perching birds) have been the most abundant bird fatality at wind energy
facilities outside California (Erickson et al. 2001a, 2002b; Johnson and Stephens 2010 (in
press)). Both migrant and resident passerine fatalities have been observed. Given that
passerines made up a large proportion of the birds observed during the baseline study,
passerines would be expected to make up the largest proportion of fatalities at the HWWRA.
Based on observations within 100 m, exposure indices indicate that there is very little exposure
risk to passerines due to all passerines (excluding large corvids) flying below the RSH. Horned
lark is the most likely passerine to be exposed to collision from wind turbines at the HWWRA,
based upon abundance. Other passerine species likely at risk based on abundance would
include Mccown’s longspur, mountain bluebird (Sialia currucoides), and vesper sparrow
(Pooecetes gramineus; Appendix D).

Wind energy facilities with year-round use by water-dependent species have shown the highest
mortality, although the levels of waterfowl, waterbird, and shorebird mortality appear
insignificant compared to the use of the facilities by these bird groups. Of 1,033 bird carcasses
collected at US wind energy facilities, waterbirds comprised about 2%, waterfowl comprised
about 3%, and shorebirds comprised less than 1% (Erickson et al. 2002b). Only two Canada
geese (Branta canadensis) fatalities were documented at the Klondike, Oregon wind energy
facility, (Johnson et al. 2003) even though 43 groups totaling 4,845 individual Canada geese
were observed during pre-construction surveys (Johnson et al. 2002a). The Top of lowa wind
energy facility is located in cropland between three Wildlife Management Areas (WMAS) with
historically high bird use, including migrant and resident waterfowl. During a recent study,
approximately one million goose-use days and 120,000 duck-use days were recorded in the
WMAs during the fall and early winter, and no waterfow! fatalities were documented during
concurrent and standardized wind energy facility fatality studies (Jain 2005). Similar findings
were observed at the Buffalo Ridge wind energy facility in southwestern Minnesota, which is
located in an area with relatively high waterfowl and waterbird use and some shorebird use.
Snow geese (Chen caerulescens), Canada geese, and mallards (Anas platyrhynchos) were the
most common waterfowl observed. Three of the 55 fatalities observed during the fatality
monitoring studies were waterfowl (two mallards and one blue-winged teal [Anas discors]); two
American coots (Fulica americana), one grebe, and one shorebird fatality were also found
(Johnson et al. 2002b).

Unidentified gulls had the highest exposure index of any species during the 2010-2011 baseline
studies at the HWWRA due to one group of 30 unidentified gulls initially observed within the
RSH. Other waterfowl, waterbird, or shorebird species with exposure indices greater than zero
during the 2010-2011 baseline studies included American white pelican (due to 1 group of 5
individuals initially observed within the RSH) and Canada goose (1 group of 2 individuals initially
observed within the RSH). Although sandhill cranes had the highest exposure index of any
species at the HWWRA during the 2009-2010 baseline studies (due to 2 groups totaling 36
individuals initially observed within the RSH), no sandhill crane observations were recorded
during the 2010-2011 baseline studies. Based on available evidence, waterfowl do not seem
especially vulnerable to turbine collisions and significant impacts are not likely.
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Indirect Effects

The presence of wind turbines may alter the landscape so that wildlife use patterns are affected,
displacing wildlife away from the project facilities and suitable habitat. The greatest concern with
displacement impacts for wind energy facilities in the US has been where these facilities have
been constructed in grassland or other native habitats (Leddy et al. 1999; Mabey and Paul
2007). Although Crockford (1992) suggests that disturbance appears to impact feeding, resting,
and migrating birds (rather than breeding birds), results from studies at the Stateline wind
energy facility in Washington and Oregon (Erickson et al. 2004) and the Buffalo Ridge wind
energy facility in Minnesota (Johnson et al. 2000a) suggest that breeding birds are also affected
by wind energy facility operations.

Raptor Displacement

There were four active raptor nests identified in 2010 resulting in an active raptor nest density
within the HWWRA and surrounding one-mile buffer of 0.09 active nests/mi’® (0.04 active
nests/km?). The total number of nests identified in 2010 (17 nests) did not change from the 2009
nest search effort even though two previously inactive nests were not identified in 2010. This is
because two new or previously unidentified nests were documented in 2010. Six active raptor
nests were identified in 2009 resulting in an active raptor nest density of 0.13 active nests/mi’
(0.05 active nests/km?). Three of the nests in 2010 were of undetermined status and could have
possibly been active Swainson’s hawk nests. No active golden eagle or red-tailed hawk nests
were identified during the 2010 nest survey efforts.

Access issues limited the survey coverage outside of leased lands within the study area, and it
is possible that additional nests exist within the one-mile buffer surrounding leased lands. The
active raptor nest density identified in both 2009 and 2010 was below average compared to 10
other wind resource areas evaluated in the western United States, where active raptor nest
density ranged from 0.03 to 0.30 nests/mi® (0.01 to 0.12 nests/km? and averaged 0.15
nests/mi® (0.06 nests/km?Erickson et al. 2002b). Raptors nesting closer to turbines are more
likely to be impacted by disturbance due to construction or operation of the facility. The potential
for collision with turbines for raptors nesting close to turbines may be increased by adults
foraging in the vicinity of active nests as well as fledglings learning to fly in the vicinity of active
nests however this is not well understood. Currently, data on nests very close to turbines (e.g.,
within a half-mile [0.8 km]) are currently inadequate to determine the level of these impacts.

Birds displaced from wind energy facilities might move to lower quality habitat with fewer
disturbances, with an overall effect of reducing breeding success. Most studies on raptor
displacement at wind energy facilities, however, indicate effects to be negligible (Howell and
Noone 1992; Johnson et al. 2000a, 2003;Whitfield and Madders 2006). Notable exceptions
include a study in Scotland that described territorial golden eagles avoiding the entire wind
energy facility area, except when intercepting non-territorial birds (Walker et al. 2005). A study
at the Buffalo Ridge wind energy facility in Minnesota found evidence of northern harriers
avoiding turbines on both a small scale (less than 100 m from turbines) and a larger scale in the
year following construction (Johnson et al. 2000a). Two years following construction, however,
no large-scale displacement of northern harriers was detected.
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The only published report of avoidance of wind turbines by nesting raptors occurred at the
Buffalo Ridge facility in Minnesota, where raptor nest density on 101 mi® (262 km?) of land
surrounding the wind energy facility was 5.94 nests/39 mi® (101 km?), yet no nests were present
in the 12 mi? (31 km? facility itself, even though habitat was similar (Usgaard et al. 1997).
However, this analysis assumes that raptor nests are uniformly distributed across the landscape
(an unlikely event), and only two nests would be expected for an area 12 mi? in size if the nests
were distributed uniformly. Based on extensive monitoring using helicopter flights and ground
observations, raptors continued to nest at a wind energy facility in eastern Washington at
approximately the same levels after construction, and several nests were located within a half-
mile of turbines (Erickson et al. 2004). At the Foote Creek Rim wind energy facility in southern
Wyoming, one pair of red-tailed hawks nested within 0.3 miles (0.5 km) of the turbine strings,
and seven red-tailed hawk nests, one great horned owl (Bubo virginianus) nest, and one golden
eagle nest located within one mile of the wind energy facility successfully fledged young
(Johnson et al. 2000b). The golden eagle pair successfully nested a half-mile from the facility for
three different years after it became operational. In Oregon, a Swainson’s hawk (Buteo
swainsoni) also nested within a quarter-mile (0.4 km) of a turbine string at the Klondike | wind
energy facility after the facility was operational (Johnson et al. 2003). These observations
suggest that there will be limited nesting displacement of raptors at the HWWRA, although the
creation of a buffer (following recommendations provided by the WGFD in a letter dated June
22, 2009) surrounding known nests when siting turbines will further reduce any potential
disturbance/displacement impact to nesting raptors by reducing human activities in close
proximity to raptor nests.

Displacement of Non-Raptor Bird Species

Studies concerning displacement of non-raptor species have concentrated on grassland
passerines and waterfowl/waterbirds (Winkelman 1990, Larsen and Madsen 2000, Mabey and
Paul 2007). Wind energy facility construction appears to cause small-scale local displacement
of grassland passerines. Construction also reduces habitat effectiveness because of the
presence of access roads and large gravel pads surrounding turbines (Leddy 1996, Johnson et
al. 2000a). Leddy et al. (1999) surveyed bird densities in Conservation Reserve Program (CRP)
grasslands at the Buffalo Ridge wind energy facility in Minnesota, and found mean densities of
10 grassland bird species were four times higher at areas located 180 m (591 ft) from turbines
than they were at grasslands nearer turbines. Johnson et al. (2000a) found reduced use of
habitat by seven of 22 grassland-breeding birds following construction of the Buffalo Ridge wind
energy facility. Results from the Stateline wind energy facility in Oregon and Washington
(Erickson et al. 2004) and the Combine Hills wind energy facility in Oregon (Young et al. 2005)
suggest a relatively small impact of wind energy facilities on grassland-nesting passerines.
Transect surveys conducted prior to and after construction of the wind energy facilities found
that grassland passerine use was significantly reduced within approximately 50 m (164 ft) of
turbine strings, but areas further away from turbine strings did not have reduced bird use. There
is the potential for small-scale displacement of grassland passerines at the HWWRA.
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The results of studies to determine the displacement effects of wind energy facilities on
waterfowl and shorebirds appear to be mixed. At the Buffalo Ridge wind-energy facility in
Minnesota, the abundance of several bird types (including shorebirds and waterfowl) were found
to be significantly lower at survey plots with turbines than at reference plots without turbines
(Johnson et al 2000a). The report concluded that the area of reduced use was limited primarily
to those areas within 100 m of the turbines. Disturbance tends to be greatest for migrating birds
while feeding and resting (Crockford 1992; NRC 2007). Waterfowl, waterbird and shorebird
observations at the HWWRA during the 2010-2011 baseline studies included one group of two
Canada geese, one group of five American white pelicans, and one group of 20 unidentified
gulls. Waterfowl and waterbird observations in 2009-2010 included two groups of 36 sandhill
cranes, one group of 16 unidentified terns, one group of two American white pelicans, and one
group of two mallards. No shorebirds were observed within the HWWRA during the 2009-2010
baseline studies. The amount of waterfowl, waterbird, and shorebird (excluding
grassland/upland shorebirds) use within the HWWRA is very limited, suggesting that any
displacement impacts to waterfowl, waterbirds, and shorebirds would be unlikely to impact their
populations.

The results of the mountain plover habitat suitability assessment suggest that some areas within
the HWWRA could be considered suitable mountain plover habitat. The areas of potentially
suitable habitat are relatively small and isolated within the HWWRA. In addition, there are very
few prairie dogs present within the HWWRA (only two small towns have been identified)
reducing the habitat suitability for mountain plovers. While the potential for mountain plover use
of the HWWRA cannot be ruled out, the suitability of the habitat within the site is considered low
with small isolated patches of potentially suitable habitat. While mountain plovers have not been
targeting with specific surveys, no mountain plovers have been observed during baseline work
conducted for two consecutive years at the HWWRA and any potential displacement impacts
are unlikely.

Much debate has occurred recently regarding the potential impacts of wind energy facilities on
prairie grouse, including greater sage-grouse (Centrocercus urophasianus). While the potential
exists for wind turbines to displace prairie grouse from occupied habitat, well-designed studies
examining the potential impacts of wind turbines on prairie grouse are currently lacking. The
greater sage-grouse has recently been designated as a candidate species for listing under the
Endangered Species Act (ESA 1973) by the USFWS. Greater sage-grouse conservation in
Wyoming is currently managed by the WGFD in cooperation with regional greater sage-grouse
working groups in an attempt to increase grouse population levels and avoid federal listing
under the ESA. The State of Wyoming has designated core sage-grouse areas within Wyoming,
and the current position of the State is that no wind-energy development shall occur within core
sage-grouse areas in Wyoming until it can be demonstrated that wind-energy development can
occur with no impact to sage-grouse in core areas. The HWWRA is not within a designated core
sage-grouse area, and no greater sage-grouse were observed within the HWWRA.
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Potential Bat Impacts

Assessing the potential impacts of wind energy development to bats at the HWWRA is
complicated because the proximate and ultimate causes of bat fatalities at turbines are poorly
understood (Kunz et al. 2007b; Baerwald et al. 2008; Cryan and Barclay 2009; Long et al.
2010a, 2010b), and because monitoring elusive, night-flying animals is inherently difficult
(O’Shea et al. 2003). In addition, although installed capacity for wind has increased rapidly in
recent years, release of study results from these existing wind energy facilities has lagged the
influx of newly proposed facilities (Kunz et al. 2007b). To date, monitoring studies of wind
energy facilities suggest that:

1) bat mortality shows a potential relationship with bat activity (Appendix G; Kunz et al.
2007b);

2) the majority of fatalities occur during the post-breeding or fall migration season (roughly
August and September; Johnson 2005, Arnett et al. 2008);

3) migratory tree-roosting species (eastern red, hoary, and silver-haired bats) comprise
almost 75% of reported bat fatalities (Arnett et al. 2008), and,;

4) the highest reported fatalities occur at wind energy facilities located along forested ridge
tops in the eastern and northeastern US. However, some facilities in agricultural regions
report relatively high fatalities as well (Appendix G).

Based on these patterns, current guidance to estimate potential mortality levels at a proposed
wind energy facilities involves evaluation of the on-site bat acoustic data in terms of activity
levels, seasonal variation, and species composition (Kunz et al. 2007b), as well as comparison
to regional fatality patterns.

Overall Bat Activity

To date, few studies of wind energy facilities have recorded both bat passes per night and bat
fatality rates (Appendix G). The addition of data sets from projects such as Hermosa will
contribute to our understanding of the relationship between bat activity near wind turbines and
bat fatalities. To our knowledge, the Anabat detections per night data for the studies in Appendix
G were collected from ground locations that were selected to sample areas representative of
proposed turbine locations. Thus, this report relies on the mean bat activity for the one fixed
ground-based detector during the fall migration period (July 15 to October 31) to assess
potential risk of bat fatality at the HWWRA relative to other publicly available studies with similar
data.

Bat activity recorded by the fixed ground detector during the fall season within the HWWRA
(3.81 + 0.28 bat passes per detector-night) was similar to that observed at HWWRA in 2009 and
at the Foote Creek Rim Facility in Wyoming, where recorded bat mortality was low, and was
much lower than activity recorded at sites in West Virginia, lowa, and Tennessee, where bat

WEST, Inc. 55 August 18, 2011



Hermosa West Final Report

mortality rates were high (Appendix G). Thus, assuming a relationship between pre-construction
bat activity and post-construction fatalities, bat fatality rates at the HWWRA would be expected
to be similar to the low rates reported at Foote Creek Rim, Wyoming (1.05 fatalities/MW/study;
Appendix G).

Spatial Variation

The proposed wind-energy facility is not located near any large, known bat colonies likely to
attract large numbers of bats. The one historic mine location within the HWWRA, was sampled
in 2010 and the bat activity rate in the vicinity of the mine was within the range of activity rates
at other sampling stations. In addition, both hoary and eastern red bats were recorded in the
vicinity of the mine. Hoary and eastern red bats would not be expected to be using the historic
mine location for roosting. These findings suggest that the historic mine shaft at HWWRA does
not appear to be an important bat roosting area.

In general, bat activity was greater at temporary stations than at fixed stations, possibly due to
differences in habitat. All of the stations were located in grassland habitat (temporary stations
were located in areas proposed for turbine placement and were placed systematically with a
random starting location) however; some of the temporary stations were located in areas with
rock outcrops, or small drainage/riparian features in the general vicinity which may have
influenced bat activity rates. For example, station HE20t (which had the highest activity rate of
all stations in 2010; 7.72 bat passes/detector night) had a small drainage/riparian area located
in the general vicinity. Also the station with the second highest activity rate (station HE11t; 4.17
bat passes/detector night) had rock outcrops located in the general vicinity of the sampling
station. Acoustic bat sampling in 2009 provided similar results in that activity rates were higher
for temporary stations and the stations with the highest activity rates relative to other stations
were stations located in riparian habitats.

The paired station (HE1) ground detector recorded over twice as much activity as the raised
detector, suggesting that a higher number of bats fly at a lower range of altitudes within the
HWWRA and generally lower bat activity at heights near the bottom of the rotor swept heights.
Interestingly, this result differed from the acoustic sampling in 2009 when the ground and raised
detectors recorded similar rates of bat activity.

Temporal Variation

Bat activity was relatively low until mid-July when it increased with recorded activity being
relatively high during early August and September. Bat activity in July likely corresponds with
the reproductive season, when pups are being weaned and foraging rates are high. Activity
between August and September is likely a combination of continued foraging activity by resident
bats, as well as movement of migrating bats through the area. After September, activity was
very low, indicating that most bats had left the area for winter hibernacula or warmer climates.
Although the 2009 study was only conducted from mid-July through October, similar peaks in
bat activity rates were observed between the two years.
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The fall migration period (late July to late September) represents the period between dissolution
of maternity colonies and onset of the swarming and hibernation seasons. During this time bats
begin moving toward wintering areas, and many species of bats initiate reproductive behaviors
(Cryan 2008). This period of increased landscape-scale movement and reproductive behavior is
often associated with increased levels of bat fatalities at operating wind energy facilities (Arnett
et al. 2008) Many fatality studies of bats at wind energy facilities in the US have shown a
corresponding peak in mortality in August and September and generally lower mortality earlier
in the summer (Johnson 2005, Arnett et al. 2008), though relatively few studies have monitored
for fatalities during spring and early summer (Kunz et al. 2007b). While the survey effort varies
among the different studies, the studies that combine Anabat surveys and fatality surveys show
a general association between the timing of increased bat call rates and timing of mortality, with
both call rates and fatalities peaking during the fall. Based on the available data, it is expected
that bat fatalities at the HWWRA will be highest between August and early September.

Species Composition

Of the 11 species of bat likely to occur in the HWWRA, five are known fatalities at wind energy
facilities (Table 2). Acoustic bat surveys were able to classify bat calls to frequency groups that
roughly correspond to groups of relative risk. Approximately 55% of passes in 2010 and
approximately 48% of passes in 2009 were by LF bats, suggesting higher relative abundance of
species such as big brown, hoary and silver-haired bats. At raised stations, LF passes
outnumbered HF passes, which most likely reflects different foraging behaviors among species.
Generally, LF species tend to forage in less cluttered conditions (e.g., at greater heights) than
HF species due to their wing morphology and echolocation call structure (Norberg and Rayner
1987).

During both sampling years, high-frequency species were most abundant from early-July to late-
August, whereas LF species were more common in September. This change in species
composition probably reflects movements of HF species out of the area, traveling to winter
hibernacula once young are weaned and able to fly. The greater proportion of LF species in
September may indicate movement of these species through the area at this time.

During 2010 sampling, hoary bats made up 9.2% of all LF passes, and were most active in early
August, suggesting fall migration through the area. In 2009, hoary bats composed 8.1% of all
passes and were most active from mid-July to late September suggesting hoary bats are likely
to reside in the HWWRA during the summer (in addition to fall migration of hoary bats through
the HWWRA). To date, some LF species, (e.g., hoary, Mexican free-tailed bats and silver-haired
bats) have been found as fatalities in higher proportions than other LF species (e.g., Arnett et al.
2008). 13.8 percent of passes were classified as MF passes and 0.2% were eastern red bats in
2010 compared to 15.9% of passes classified as MF passes and 2.0% of passes classified as
eastern red bats in 2009. In some regions, eastern red bats comprise the majority of bat
fatalities found during searches (e.g., Arnett et al. 2008).
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Regional Bat Fatality Studies

Publicly available bat fatality rate estimates corrected for searcher efficiency and carcass
removal rates are available for 15 wind-energy facilities located throughout the Rocky
Mountains and western North America, where annual bat fatality rates have ranged from 0.07
fatalities/MW/year at a wind-energy facility in California to 14.62 fatalities/MW/year at a facility in
Alberta, and averaged 3.30 fatalities/MW/year (Appendix G).

Bat activity from the fixed ground based detector during the fall season at the HWWRA (3.81+
0.28 bat passes/detector-night) was similar to the mean of 2.2 bat passes/detector-night
recorded at the Foote Creek Rim wind-energy facility in 2000. The Foote Creek Rim facility is
located approximately 60 miles (96.6 km) northwest of the HWWRA. Actual bat mortality at the
Foote Creek Rim facility in 2000 (the only year for which bat activity estimates are available)
was estimated at 1.05 bat fatalities/MW/year (Gruver 2002). The rate of 1.05 bat
fatalities/MW/year measured at Foote Creek Rim is low compared to most other operational
wind-energy facilities (Johnson 2005, Arnett et al. 2008; Gruver 2002). Based on similar activity
levels, the proximity of the HWWRA to the Foote Creek Rim Facility, and the presence of similar
habitats among the two areas, similar rates of bat mortality could be expected at the HWWRA.
Bat activity at the HWWRA was similar to bat activity levels recorded at several other wind
resource areas in Wyoming, where they have ranged from 0.29 to 3.76 bat passes/detector
night (Table 16). To date, however, the only bat mortality data for Wyoming are from the Foote
Creek Rim wind-energy facility. As more research is conducted at facilities in the Wyoming,
more information regarding the potential direct impacts of Wyoming wind-energy facilities to
bats will be obtained.

Table 16. Bat activity indices for several wind resource areas in Wyoming.
Bat passes/

Wind Resource Area Location Detector night Reference
Glenrock/Rolling Hills  Converse County 0.29 Johnson et al. 2008a
Campbell Hill Converse County 2.03 Taylor et al. 2008

. . Johnson et al. 2008b;
Seven Mile Hill Carbon County 2.90 Johnson et al. 2000b
Dunlap Ranch Carbon County 1.67 Johnson et al. 2009a
Simpson Ridge Carbon County 1.79 Johnson et al. 2009¢c
High Plains Carbon/Albany Counties 3.76 Johnson et al. 2009b
Foote Creek Rim Carbon County 2.20 Gruver 2002
Hermosa West Albany County 2.22 This study
Mean 211
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Big Game

Two-hundred and twenty elk in two groups, 273 pronghorn antelope in 17 groups, and four mule
deer in one group were observed while conducting the second year of baseline surveys within
the HWWRA. Both elk (295 individuals in 4 groups) and pronghorn (85 individuals in 11 groups)
were observed during the first year of baseline surveys as well. According to the Wyoming
Game and Fish Department (WGFD), the HWWRA is not in an area designated as crucial
winter range, parturition, or migration route for any big-game species. The impacts to big game,
including elk, pronghorn antelope and mule deer, from wind-energy facilities are not well known.
At the Foote Creek Rim facility in Carbon County, Wyoming, pronghorn antelope observed
during raptor use surveys were recorded year round (Johnson et al. 2000b). The mean number
of pronghorn antelope observed at the six fixed-point bird use points was 1.07 animals/survey
prior to construction of the wind-energy facility and 1.59 and 1.14 animals/survey the two years
immediately following construction, indicating no reduction in use of the immediate area. A study
of interactions of elk with operating wind-energy facilities was recently conducted in Oklahoma,
and the study found no evidence that operating wind turbines have a measurable impact on elk
use of the surrounding area (Walter et al. 2004). However, more research is needed to
understand the impacts of wind-energy facilities on big game, including elk, pronghorn antelope,
and mule deer.

Sensitive Species

All sensitive species observed at the HWWRA during the second year of baseline surveys are
summarized in Table 7 No federally-listed threatened or endangered species were observed
within the HWWRA. During the second year of surveys, seven bird species with native NSS
rankings one through four in the state of Wyoming were observed in the HWWRA during the
surveys. Of these species, three were raptors: bald eagle (one observation), ferruginous hawk
(38 observations), and Swainson’s hawk (21 observations). Thirty-nine golden eagles were also
observed within the HWWRA. Golden eagles are not listed in Wyoming, but both bald and
golden eagles are legally protected under the BGEPA (1940), while the others are further
protected under the MBTA (1918). Impacts to raptor species can be minimized by placing
spatial buffers around known nest sites and avoiding known foraging areas (e.g., the two white-
tailed prairie dog colonies identified) while siting the wind-energy facility. One Wyoming
sensitive waterfowl species, American white pelican (one group of five observations), was
observed within the HWWRA. The three remaining Wyoming sensitive species were passerines:
McCown'’s longspur (185 observations), Brewer's sparrow (15 observations), and lark bunting
(four observations).

The list of sensitive species identified during the second year of surveys is similar to the list of
sensitive species from the first year of baseline surveys (Taylor and Bay 2010a). All sensitive
species identified during the second year were recorded the first year however; three avian
species (Sandhill crane, grasshopper sparrow, and chestnut-collared longspur; all NSS species)
were not recorded during the second year of surveys. Some small-scale displacement of
grassland passerines is possible in close proximity to turbines. Timing construction outside of
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the nesting season or clearing construction areas of vegetation prior to the nesting season will
help to minimize impacts to grassland-nesting passerines.

CONCLUSIONS AND RECOMMENDATIONS

Based on data collected during this study, raptor and all bird use of the HWWRA is within the
range of raptor and all bird use reported at wind resource areas evaluated throughout the US
using similar methods. Based on the results of the studies to date, bird mortality at the HWWRA
would likely be similar to bird mortality documented at other wind-energy facilities located in the
Rocky Mountain Region where bird collision mortality has been relatively low.

Based on research conducted at wind-energy facilities throughout the Rocky Mountain and
Pacific Northwest Regions, raptor use at the HWWRA is at the upper end of raptor use reported
from other wind-energy facilities in the Rocky Mountain and Pacific Northwest regions. Raptor
fatality rates at the HWWRA would be expected to be at the upper end of the fatality rates
reported for the Rocky Mountain and Pacific Northwest Regions but, would be lower than the
fatality rates observed at sites in California. Impacts to raptor species can be minimized by
placing spatial buffers around nest sites during siting of the wind-energy facility and avoiding the
two small white-tailed prairie dog colonies identified. Given the data collected during baseline
wildlife surveys and the potential for impact to raptor species, Shell Wind Energy, Inc. has
implemented a third year of focused raptor observations and plans to utilize the information
collected from the three years of raptor surveys in designing the project layout with the intent of
minimizing potential impacts to raptors.

To date, no relationships have been observed between overall use by other bird types, and
fatality rates of those bird groups at wind-energy facilities. However, the flight characteristics
and foraging habits of some species may result in increased exposure for these species at the
HWWRA. To date, overall fatality rates for birds at wind-energy facilities have been relatively
low and consistent in the Rocky Mountain and Pacific Northwest Regions. As more research is
conducted at facilities in the Rocky Mountain Region, more information regarding the potential
direct impacts of wind-energy facilities to bird species will be obtained.

Golden eagles are protected by the Migratory Bird Treaty Act (MBTA 1918) and the BGEPA
(1940). The USFWS has recently expressed elevated concern over impacts to golden eagles
from wind energy projects. Mean golden eagle use at the HWWRA ranks 7" out of ten other
publicly available golden eagle use estimates reported at other Wind Resource Areas in
Wyoming. SWE has requested that WEST implement additional raptor observations during
2011-2012 to help better understand use of the HWWRA by raptors (particularly golden eagles)
and to collect information on golden eagle use that can be incorporated into planning/facility
siting with the intent of reducing potential risk to golden eagles. The results of the raptor
observations can be used to inform project siting and may help to minimize potential impacts to
golden eagles. The utility of these surveys in minimizing impacts to raptors will be better
understood as similar methods are implemented at more projects in Wyoming and across the
Western U.S.
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Waterfowl, waterbird and shorebird observations at the HWWRA during the 2010-2011 baseline
studies included one group of two Canada geese, one group of five American white pelicans,
and one group of 20 unidentified gulls. Waterfowl and waterbird observations in 2009-2010
included two groups of 36 sandhill cranes, one group of 16 unidentified terns, one group of two
American white pelicans, and one group of two mallards. No shorebirds were observed within
the HWWRA during the 2009-2010 baseline studies. The amount of waterfowl, waterbird, and
shorebird (excluding grassland/upland shorebirds) use within the HWWRA is limited, suggesting
that any displacement impacts to waterfowl, waterbirds, and shorebirds would be unlikely to
impact their populations.

Based on similar activity levels, the proximity of the HWWRA to the Foote Creek Rim Facility,
and the presence of similar habitats among the two areas, similar rates of bat mortality could be
expected at the HWWRA. Bat activity at the HWWRA was similar to bat activity levels recorded
at several other wind resource areas in Wyoming. To date, however, the only bat mortality data
for Wyoming are from the Foote Creek Rim wind-energy facility. As more research is conducted
at facilities in the Wyoming, more information regarding the potential direct impacts of Wyoming
wind-energy facilities to bats will be obtained.

The proposed wind-energy facility is dominated by grasslands, comprising approximately 88%
of the HWWRA. Some small-scale displacement of grassland passerines (including Wyoming
NSS species) is possible in close proximity to turbines at the HWWRA. Timing construction
outside of the nesting season or clearing construction areas of vegetation prior to the nesting
season will help to minimize impacts to grassland-nesting passerines.
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Appendix A: Representative photographs of potentially suitable Mountain Plover Habitat
within the Hermosa West Wind Resource Area



Looking north at Prairie Dog Town 1

Looking south from Prairie Dog Town 2



Rocky/bare ground in the vicinity of Prairie Dog Town 2

Looking north from Point 11



Looking east from Point 12

Looking west from Point 13



Looking east from Point 13

Looking north from Point 13



Looking south from Point 13

Looking southwest from Point 14



Looking north from Point 15

Looking northwest from Point 15



Looking west from Point 16

Looking southeast from Point 17



Looking northeast from Point 18

Looking southeast from Point 19



Looking southeast from Point 20

Looking north from Point 21



Looking south from Point 21

Looking north from Point 22



Looking west from Point 22

Looking south from Point 23



Looking east from Point 24

Looking north from Point 26



Looking east from Point 27

Looking east from Point 28



Looking west from Point 28

Looking south from Point 29



Looking west from Point 29



Appendix B: All Bird Types and Species Observed at the Hermosa West Wind Resource
Area during Fixed-Point Bird Use Surveys, April 20, 2010 to April 11, 2011



Appendix B. Summary of individuals and group observations by species and bird group for fixed-point use surveys at the Hermosa West
Wind Resource Area®, April 20, 2010- April 11, 2011.

Spring Summer Fall Winter Total

# # # # # # # # # #
Type / Species Scientific Name grps obs grps obs grps obs grps obs  grps obs
Waterbirds 1 5 0 0 0 0 0 0 1 5
American white pelican Pelecanus erythrorhynchos 1 5 0 0 0 0 0 0 1 5
Waterfowl 1 2 0 0 0 0 0 0 1 2
Canada goose Branta canadensis 1 2 0 0 0 0 0 0 1 2
Gulls/Terns 1 30 0 0 0 0 0 0 1 30
unidentified gull 1 30 0 0 0 0 0 0 1 30
Diurnal Raptors 70 83 48 48 54 54 23 29 195 214
Accipiters 2 2 0 0 0 0 1 1 3 3
sharp-shinned hawk Accipiter striatus 2 2 0 0 0 0 1 1 3 3
Buteos 38 38 29 29 30 30 17 23 114 120
ferruginous hawk Buteo regalis 8 8 12 12 15 15 3 3 38 38
red-tailed hawk Buteo jamaicensis 21 21 8 8 8 8 2 2 39 39
rough-legged hawk Buteo lagopus 0 0 0 0 4 4 12 18 16 22
Swainson's hawk Buteo swainsoni 9 9 9 9 3 3 0 0 21 21
Northern Harrier 6 19 0 0 5 5 0 0 11 24
northern harrier Circus cyaneus 6 19 0 0 5 5 0 0 11 24
Eagles 12 12 9 9 12 12 1 1 34 34
golden eagle Aquila chrysaetos 12 12 9 9 12 12 1 1 34 34
Falcons 12 12 10 10 7 7 4 4 33 33
American kestrel Falco sparverius 5 5 3 3 1 1 1 1 10 10
prairie falcon Falco mexicanus 7 7 7 7 6 6 3 3 23 23
Vultures 3 3 6 6 8 8 0 0 17 17
turkey vulture Cathartes aura 3 3 6 6 8 8 0 0 17 17
Large Corvids 15 35 4 9 12 33 8 19 39 96
American crow Corvus brachyrhynchos 4 15 2 6 10 30 5 14 21 65
black-billed magpie Pica pica 3 11 2 3 1 2 2 4 8 20
common raven Corvus corax 8 9 0 0 1 1 1 1 10 11
Passerines 146 293 129 184 134 439 33 153 442 1,069
American pipit Anthus rubescens 4 8 0 0 0 0 0 0 4 8
American robin Turdus migratorius 1 1 1 1 0 0 0 0 2 2




Appendix B. Summary of individuals and group observations by species and bird group for fixed-point use surveys at the Hermosa West

Wind Resource Area®, April 20, 2010- April 11, 2011.

Spring Summer Fall Winter Total

# # # # # # # # # #
Type / Species Scientific Name grps obs grps obs grps obs grps obs  grps obs
American tree sparrow Spizella arborea 0 0 0 0 1 3 0 0 1 3
black-capped chickadee Poecile atricapilla 0 0 0 0 0 0 2 6 2 6
Brewer's sparrow Spizella breweri 4 4 6 8 1 3 0 0 11 15
brown-headed cowbird Molothrus ater 0 0 1 1 0 0 0 0 1 1
Cassin's sparrow Aimophila cassinii 0 0 1 1 1 1 0 0 2 2
chipping sparrow Spizella passerina 1 4 0 0 1 2 0 0 2 6
Clark's nutcracker Nucifraga columbiana 0 0 1 1 1 1 3 6 5 8
cliff swallow Petrochelidon pyrrhonota 4 6 0 0 0 0 0 0 4 6
dark-eyed junco Junco hyemalis 0 0 0 0 3 6 2 5 5 11
green-tailed towhee Pipilo chlorurus 1 1 0 0 0 0 0 0 1 1
horned lark Eremophila alpestris 71 133 48 81 66 214 20 115 205 543
Lapland longspur Calcarius lapponicus 0 0 1 1 15 40 4 15 20 56
lark bunting Calamospiza melanocorys 0 0 2 4 0 0 0 0 2 4
lark sparrow Chondestes grammacus 1 2 1 1 0 0 0 0 2 3
loggerhead shrike Lanius ludovicianus 2 2 1 1 3 3 0 0 6 6
McCown's longspur Calcarius mccownii 35 93 46 59 11 33 0 0 92 185
mountain bluebird Sialia currucoides 11 28 5 6 12 58 0 0 28 92
rock wren Salpinctes obsoletus 0 0 1 1 0 0 0 0 1 1
show bunting Plectrophenax nivalis 0 0 0 0 0 0 2 6 2 6
vesper sparrow Pooecetes gramineus 4 4 10 14 17 73 0 0 31 91
western kingbird Tyrannus verticalis 3 3 1 1 0 0 0 0 4 4
western meadowlark Sturnella neglecta 3 3 3 3 1 1 0 0 7 7
white-breasted nuthatch Sitta carolinensis 1 1 0 0 1 1 0 0 2 2
Woodpeckers 1 1 0 0 0 0 0 0 1 1
northern flicker Colaptes auratus 1 1 0 0 0 0 0 0 1 1
Overall 238 452 187 247 208 534 64 201 697 1,434

® Regardless of distance from observer.



Appendix C: Mean Use, Percent Composition, and Frequency of Occurrence for Large
Birds and Small Birds Observed During Fixed-Point Bird Use Surveys at the Hermosa
West Wind Resource Area, April 20, 2010 to April 11, 2011



Appendix C. Mean bird use (number of birds/plot®/20-min survey), percent of total composition (%), and frequency of occurrence (%) for
each bird type and species by season during the fixed-point bird use surveys at the Hermosa West Wind Resource Area, April
20, 2010 — April 11, 2011.

Mean Use % Composition % Frequency
Type / Species Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter
Waterbirds 0 0.08 0 0 0 3.2 0 0 0 1.7 0 0
American white pelican 0 0.08 0 0 0 3.2 0 0 0 1.7 0 0
Waterfowl 0 0.03 0 0 0 1.3 0 0 0 1.7 0 0
Canada goose 0 0.03 0 0 0 1.3 0 0 0 1.7 0 0
Gulls/Terns 0 0.50 0 0 0 19 0 0 0 1.7 0 0
unidentified gull 0 0.50 0 0 0 19 0 0 0 1.7 0 0
Diurnal Raptors 1.00 1.38 1.14 0.69 56.8 52.5 76.2 604 59.3 55 61.9 50
Accipiters 0 0.03 0 0.02 0 1.3 0 2.1 0 3.3 0 2.4
sharp-shinned hawk 0 0.03 0 0.02 0 1.3 0 2.1 0 3.3 0 2.4
Buteos 0.56 0.63 0.69 0.55 31.6 241  46.0 47.9 44.4 38.3 42.9 38.1
ferruginous hawk 0.28 0.13 0.29 0.07 15.8 5.1 19.0 6.2 24.1 13.3 23.8 7.1
red-tailed hawk 0.15 0.35 0.19 0.05 8.4 13.3 127 4.2 14.8 25.0 19.0 4.8
rough-legged hawk 0.07 0 0 0.43 4.2 0 0 37.5 7.4 0 0 28.6
Swainson's hawk 0.06 0.15 0.21 0 3.2 5.7 14.3 0 5.6 8.3 16.7 0
Northern Harrier 0.09 0.32 0 0 5.3 12.0 0 0 9.3 5.0 0 0
northern harrier 0.09 0.32 0 0 5.3 12.0 0 0 9.3 5.0 0 0
Eagles 0.22 0.20 0.21 0.02 12.6 7.6 143 21 20.4 13.3 21.4 2.4
golden eagle 0.22 0.20 0.21 0.02 12.6 7.6 143 2.1 20.4 13.3 21.4 2.4
Falcons 0.13 0.20 0.24 0.10 7.4 7.6 159 83 111 13.3 23.8 9.5
American kestrel 0.02 0.08 0.07 0.02 11 3.2 4.8 2.1 1.9 6.7 7.1 2.4
prairie falcon 0.11 0.12 0.17 0.07 6.3 4.4 11.1 6.2 11.1 11.7 16.7 7.1
Vultures 0.15 0.05 0.14 0 8.4 1.9 9.5 0 111 5.0 11.9 0
turkey vulture 0.15 0.05 0.14 0 8.4 1.9 9.5 0 11.1 5.0 11.9 0
Large Corvids 0.61 0.58 0.21 0.45 34.7 222 143 39.6 16.7 21.7 9.5 16.7
American crow 0.56 0.25 0.14 0.33 31.6 9.5 95 29.2 16.7 5.0 4.8 9.5
black-billed magpie 0.04 0.18 0.07 0.10 2.1 7 4.8 8.3 1.9 5.0 4.8 4.8
common raven 0.02 0.15 0 0.02 11 5.7 0 2.1 1.9 13.3 0 2.4
Overall 1.76 2.63 15 114 100 100 100 100

& 800-meter (m) radius plot for large birds and 100-m for small birds.



Appendix C. Mean bird use (number of birds/plot®/20-min survey), percent of total composition (%), and frequency of occurrence (%) for
each bird type and species by season during the fixed-point bird use surveys at the Hermosa West Wind Resource Area, April

20, 2010 — April 11, 2011.

Mean Use

% Composition

% Frequency

Type / Species Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter
Passerines 8.13 5.08 438 3.64 100 99.7 100 100 87.0 85.0 88.1 52.4
American pipit 0 0.13 0 0 0 2.6 0 0 0 5.0 0 0
American robin 0 0.02 0.02 0 0 0.3 0.5 0 0 1.7 2.4 0
American tree sparrow 0.06 0 0 0 0.7 0 0 0 1.9 0 0 0
black-capped chickadee 0 0 0 0.14 0 0 0 3.9 0 0 0 4.8
Brewer's sparrow 0.06 0.07 0.19 0 0.7 1.3 4.3 0 1.9 3.3 11.9 0
brown-headed cowbird 0 0 0.02 0 0 0 0.5 0 0 0 24 0
Cassin's sparrow 0.02 0 0.02 0 0.2 0 0.5 0 19 0 24 0
chipping sparrow 0.04 0.07 0 0 0.5 1.3 0 0 1.9 1.7 0 0
Clark's nutcracker 0.02 0 0.02 0.14 0.2 0 0.5 3.9 1.9 0 2.4 7.1
cliff swallow 0 0.10 0 0 0 2 0 0 0 3.3 0 0
dark-eyed junco 0.11 0 0 0.12 1.4 0 0 3.3 3.7 0 0 4.8
green-tailed towhee 0 0.02 0 0 0 0.3 0 0 0 1.7 0 0
horned lark 3.96 2.32 193 274 48.7 454 440 75.2 70.4 66.7 66.7 38.1
Lapland longspur 0.74 0 0.02 0.36 9.1 0 0.5 9.8 18.5 0 2.4 7.1
lark bunting 0 0 0.10 0 0 0 2.2 0 0 0 2.4 0
lark sparrow 0 0.03 0.02 0 0 0.7 0.5 0 0 1.7 2.4 0
loggerhead shrike 0.06 0.03 0.02 0 0.7 0.7 0.5 0 5.6 3.3 2.4 0
McCown's longspur 0.61 1.65 1.40 0 7.5 324 321 0 14.8 35 52.4 0
mountain bluebird 1.07 0.47 0.14 0 13.2 9.2 3.3 0 16.7 13.3 11.9 0
rock wren 0 0 0.02 0 0 0 0.5 0 0 0 24 0
show bunting 0 0 0 0.14 0 0 0 3.9 0 0 0 4.8
vesper sparrow 1.35 0.07 0.33 0 16.6 1.3 7.6 0 22.2 5.0 16.7 0
western kingbird 0 0.05 0.02 0 0 1.0 0.5 0 0 5.0 2.4 0
western meadowlark 0.02 0.05 0.07 0 0.2 1.0 1.6 0 1.9 5.0 7.1 0
white-breasted nuthatch 0.02 0.02 0 0 0.2 0.3 0 0 1.9 1.7 0 0
Woodpeckers 0 0.02 0 0 0 0.3 0 0 0 1.7 0 0
northern flicker 0 0.02 0 0 0 0.3 0 0 0 1.7 0 0
Overall 8.13 5.1 438 3.64 100 100 100 100

&800-meter (m) radius plot for large birds and 100-m for small birds.



Appendix D: Species Exposure Indices for Large Birds and Small Birds at the Hermosa
West Wind Resource Area, April 20, 2010 — April 11, 2011



Appendix D. Relative exposure index and flight characteristics by large bird species during the fixed-point bird use
surveys at the Hermosa West Wind Resource Area, April 20, 2010 — April 11, 2011.

% Flying
# Groups Overall % within RSH based on Exposure % Within

Species Flying Mean Use Flying initial obs Index RSH at anytime
unidentified gull 1 0.11 100 100 0.11 100
red-tailed hawk 34 0.17 87.2 61.8 0.09 79.4
golden eagle 32 0.15 94.1 56.2 0.08 68.8
Swainson's hawk 20 0.10 95.2 65 0.06 65
northern harrier 11 0.09 100 62.5 0.05 66.7
rough-legged hawk 12 0.16 54.5 50.0 0.04 58.3
turkey vulture 17 0.08 100 47.1 0.04 58.8
ferruginous hawk 32 0.18 84.2 18.8 0.03 40.6
American white pelican 1 0.02 100 100 0.02 100
prairie falcon 23 0.11 100 13 0.01 26.1
Canada goose 1 <0.01 100 100 <0.01 100
common raven 10 0.04 100 9.1 <0.01 18.2
American crow 21 0.31 100 0 0 0
black-billed magpie 8 0.10 100 0 0 0
American kestrel 10 0.05 100 0 0 0
sharp-shinned hawk 2 0.01 66.7 0 0 0

RSH: The likely “rotor swept heights” for potential collision with a turbine blade, or 114-427 ft (35-130 m) above ground
level (AGL).



Appendix D. Relative exposure index and flight characteristics for small birds during the fixed-point bird use surveys at
the Hermosa West Wind Resource Area, April 20, 2010 — April 11, 2011.

% Flying
# Groups Overall % within RSH based on Exposure % Within
Species Flying Mean Use Flying initial obs Index RSH at anytime
horned lark 175 2.70 89.9 0 0 0
McCown's longspur 87 0.83 96.2 0 0 0
vesper sparrow 30 0.38 98.9 0 0 0
mountain bluebird 23 0.36 85.9 0 0 0
Lapland longspur 18 0.28 96.4 0 0 0
Brewer's sparrow 10 0.07 93.3 0 0 0
dark-eyed junco 5 0.06 100 0 0 0
Clark's nutcracker 5 0.06 100 0 0 0
snow bunting 2 0.05 100 0 0 0
black-capped chickadee 2 0.05 100 0 0 0
western meadowlark 6 0.03 85.7 0 0 0
American pipit 4 0.03 100 0 0 0
loggerhead shrike 5 0.02 83.3 0 0 0
lark bunting 1 0.02 75.0 0 0 0
chipping sparrow 2 0.02 100 0 0 0
cliff swallow 4 0.02 100 0 0 0
western kingbird 4 0.02 100 0 0 0
lark sparrow 2 0.01 100 0 0 0
American tree sparrow 0 0.01 0 0 0 0
Cassin's sparrow 2 <0.01 100 0 0 0
American robin 2 <0.01 100 0 0 0
white-breasted nuthatch 2 <0.01 100 0 0 0
rock wren 1 <0.01 100 0 0 0
brown-headed cowbird 1 <0.01 100 0 0 0
northern flicker 1 <0.01 100 0 0 0
green-tailed towhee 0 <0.01 0 0 0 0

RSH: The likely “rotor swept heights” for potential collision with a turbine blade, or 114-427 ft (35-130 m) above ground
level (AGL).



Appendix E: Mean Use by Point for All Birds, Major Bird Types, and Raptor Subtypes at
Hermosa West Wind Resource Area April 20, 2010 to April 11, 2011



Appendix E. Mean use (number of birds/20-minute survey) by point for all birds® major bird types, and raptor subtypes observed at
the Hermosa West Wind Resource Area during fixed-point bird use surveys between April 20, 2010 — April 11, 2011.

Survey Point

Bird Type H11 H12 H13 H14 H15 H16
Waterbirds 0 0.16 0 0 0 0
Waterfowl 0.06 0 0 0 0 0
Gulls/Terns 0 0 0 0.94 0 0
Diurnal Raptors 1.22 0.50 1.25 1.34 1.12 1.18
Accipiters 0.09 0 0 0 0 0
Buteos 0.34 0.19 0.78 0.91 0.82 0.67
Northern Harrier 0.50 0.09 0.03 0.03 0.03 0.06
Eagles 0.12 0.06 0.19 0.12 0.21 0.33
Falcons 0.16 0.16 0.25 0.28 0.06 0.12
Vultures 0.09 0.09 0.06 0.19 0.03 0.06
Large Corvids 0.38 0.25 0.34 1.62 0.18 0.21
Large Birds Overall 1.75 1.00 1.66 4.09 1.33 1.45
Passerines 4.47 10.47 3.56 4.38 5.91 4.3
Woodpeckers 0 0 0.03 0 0 0
Small Birds Overall 4.47 10.47 3.59 4.38 5.91 4.3

800-meter (m) radius plot for large birds, 100-m for small birds.



Appendix E. Bubble plot of large bird use by at observation points within the Hermosa
West Wind Resource Area.



Appendix E. Bubble plot of use by diurnal raptors at observation points within the
Hermosa West Wind Resource Area.



Appendix E. Bubble plot of use by accipiters at observation points within the Hermosa
West Wind Resource Area.



Appendix E. Bubble plot of use by buteos at observation points within the Hermosa
West Wind Resource Area.



Appendix E. Bubble plot of use by northern harriers at observation points within the
Hermosa West Wind Resource Area.



Appendix E. Bubble plot of use by eagles at observation points within the Hermosa
West Wind Resource Area.



Appendix E. Bubble plot of use by falcons at observation points within the Hermosa
West Wind Resource Area.



Appendix E. Bubble plot of use by turkey vultures at observation points within the
Hermosa West Wind Resource Area.



Appendix E. Bubble plot of use by small birds at observation points within the Hermosa
West Wind Resource Area.



Appendix F: Mapped flight paths for raptors and vultures within the Hermosa West Wind
Resource Area



Appendix F. Flight paths for buteos within the Hermosa West Wind Resource Area.



Appendix F. Flight paths for accipiters and eagles within the Hermosa West Wind Resource Area.



Appendix F. Flight paths for falcons within the Hermosa West Wind Resource Area.



Appendix F. Flight paths for turkey vultures within the Hermosa West Wind Resource Area.



Appendix G: North American Fatality Summary Table



Appendix G. Wind energy facilities in North America with fatality data for all bird species, grouped
by geographic region.

Fatality No. of Total

Wind Energy Facility Estimate” Turbines MW
Rocky Mountains
Foote Creek Rim, WY (Phase I; 1999) 3.40 69 41.4
Judith Gap, MT 3.01 90 135
Foote Creek Rim, WY (Phase I; 2000) 2.42 69 41.4
Foote Creek Rim, WY (Phase I; 2001/2002) 1.93 69 41.4
Summerview, Alb. (2006) 1.06 39 70.2
Midwest
Wessington Springs, SD 8.25 34 51
Blue Sky Green Field, WI 7.17 88 145
Cedar Ridge, WI 6.55 41 68
Buffalo Ridge, MN (Phase IlI; 1999) 5.93 138 103.5
Moraine I, MN 5.59 33 49.5
Buffalo Ridge I, SD 5.06 24 50.4
Winnebago, 1A 3.88 10 20
Buffalo Ridge, MN (Phase Il; 1999) 3.57 143 107.25
Ripley, Ont. 3.09 38 76
Buffalo Ridge, MN (Phase II; 1998) 2.46 143 107.25
Buffalo Ridge, MN (Phase I; 1996) 2.19 73 25
Kewaunee County, WI 1.98 31 20
Buffalo Ridge, MN (Phase |; 1998) 1.67 73 25
NPPD Ainsworth, NE 1.63 36 59.4
EIm Creek, MN 1.55 67 100
Buffalo Ridge, MN (Phase |; 1997) 1.33 73 25
Crescent Ridge, IL 0.87 33 49.5
Buffalo Ridge, MN (Phase |; 1999) 0.76 73 25
Top of lowa, IA (2004) 0.73 89 80
Grand Ridge, IL 0.48 66 99
Top of lowa, IA (2003) 0.42 89 80
Southern Plains
Buffalo Gap, TX 1.32 67 134
Oklahoma Wind Energy Center, OK 0.08 68 102
California

Dillon, CA 471 45 45
Diablo Winds, CA 4.29 31 20
High Winds, CA (2004) 1.62 90 162
High Winds, CA (2005) 1.10 90 162

SMUD Solano, CA 0.99 15




Appendix G. Wind energy facilities in North America with fatality data for all bird species, grouped
by geographic region.

Fatality No. of Total

Wind Energy Facility Estimate” Turbines MW
Pacific Northwest
Biglow Canyon, OR (Phase Il; 2009/2010) 7.72 65 150
Leaning Juniper, OR 6.66 67 100.5
Tuolumne (Windy Point I), WA 3.20 62 136.6
Stateline, OR/WA (2002) 3.17 454 263
Klondike II, OR 3.10 50 75
Klondike IIl, OR 3.02 122 375
Hopkins Ridge, WA (2008) 2.99 83 150
Nine Canyon, WA 2.76 37 48
Stateline, OR/WA (2003) 2.68 454 263
Combine Hills, OR 2.56 41 41
Big Horn, WA 2.54 133 199.5
Biglow Canyon, OR (Phase |; 2009) 2.47 76 125.4
Hay Canyon, OR 2.21 48 100.8
Pebble Springs, OR 1.93 47 98.7
Biglow Canyon, OR (Phase I; 2008) 1.76 76 125.4
Wild Horse, WA 1.55 127 229
Stateline Il, OR/WA (2006) 1.23 454 263
Hopkins Ridge, WA (2006) 1.23 83 150
Vansycle, OR 0.95 38 24.9
Klondike, OR 0.95 16 24
Elkhorn, OR 0.64 61 101
Marengo I, WA 0.27 78 140.4
Marengo Il, WA 0.16 39 70.2
Southeast
Buffalo Mountain, TN (2000-2003) 13.93 3 1.98
Buffalo Mountain, TN (2005) 1.10 18 28.98
Northeast

Maple Ridge, NY (2006) 5.81 120 198
Mount Storm, WV (2009) 5.73 82 164
Noble Ellenburg, NY (2009) 3.79 54 80
Maple Ridge, NY (2007) 3.44 195 321.75
Lempster, NH (2009) 3.38 12 24
Casselman, PA (Spring & Fall 2008) 3.13 23 34.5
Wolfe Island, Ont. (Report 2; July - December 2009) 3.04 86 197.8
Mountaineer, WV 3.00 44 66
Noble Bliss, NY (2008) 2.86 67 100
Noble Bliss, NY (2009) 2.81 67 100
Stetson Mountain, ME 2.68 38 57
Lempster, NH (2010) 2.64 12 24
Noble Clinton, NY (2008) 2.17 67 100
Maple Ridge, NY (2008) 2.07 195 321.75
Mount Storm, WV (2008) 1.91 82 164
Cohocton/Dutch Hill, NY 1.88 50 125
Mars Hill, ME (2008) 1.76 28 42
Mars Hill, ME (2007) 1.67 28 42
Munnsville, NY 1.48 23 34.5
Noble Ellenburg, NY (2008) 1.40 54 80
Noble Clinton, NY (2009) 1.17 67 100

A=number of bird fatalities/MW/study period



Appendix XX (continued). Wind energy facilities in North America with fatality data for all bird
species, grouped by geographic region.

Data from the following sources:

Wind Energy Facility

Fatality Estimate

\Wind Energy Facility

Fatality Estimate

Foote Creek Rim, WY (Phase I; 99)
Judith Gap, MT
Foote Creek Rim, WY (Phase I; 00)

Foote Creek Rim, WY (Phase I; 01/02)

Summerview, Alb. (2005/2006)
Wessington Springs, SD

Blue Sky Green Field, WI

Cedar Ridge, WI

Buffalo Ridge, MN (Phase IlI; 99)
Moraine II, MN

Buffalo Ridge I, SD

Winnebago, IA

Buffalo Ridge, MN (Phase II; 99)
Ripley, Ont.

Buffalo Ridge, MN (Phase II; 98)
Buffalo Ridge, MN (Phase |; 96)
Kewaunee County, WI

Buffalo Ridge, MN (Phase I; 98)
NPPD Ainsworth, NE

Elm Creek, MN

Crescent Ridge, IL

Buffalo Ridge, MN (Phase I; 97)
Buffalo Ridge, MN (Phase I; 99)
Top of lowa, IA (04)

Grand Ridge, IL

Top of lowa, IA (03)

Buffalo Gap, TX

Oklahoma Wind Energy Center, OK
Dillon, CA

Diablo Winds, CA

High Winds, CA (04)

High Winds, CA (05)

SMUD Solano, CA

Biglow Canyon, OR (Phase II; 09-10)
Leaning Juniper, OR

Tuolumne (Windy Point I), WA
Stateline, OR/WA (02)

Klondike II, OR

Klondike Ill, OR

Hopkins Ridge, WA (08)

Young et al. 2003c
TRC 2008

Young et al. 2003c
Young et al. 2003c
Brown and Hamilton 2006
Derby et al. 2010g
Gruver et al. 2009
BHE Environmental 2010
Johnson et al. 2000a
Derby et al. 2010f
Derby et al. 2010c
Derby et al. 2010b
Johnson et al. 2000a
Jacques Whitford 2009
Johnson et al. 2000a
Johnson et al. 2000a
Howe et al. 2002
Johnson et al. 2000a
Derby et al. 2007
Derby et al. 2010e
Kerlinger et al. 2007
Johnson et al. 2000a
Johnson et al. 2000a
Jain 2005

Derby et al. 2010h
Jain 2005

Tierney 2007
Piorkowski 2006
Chatfield et al. 2009
WEST 2008

Kerlinger et al. 2006
Kerlinger et al. 2006
Erickson and Sharp 2005
Enk et al. 2011

Gritski et al. 2008

Enz and Bay 2010
Erickson et al. 2004
NWC and WEST 2007
Gritski et al. 2009
Young et al. 2009b

Nine Canyon, WA

Stateline, OR/WA (03)

Combine Hills, OR

Big Horn, WA

Biglow Canyon, OR (Phase I; 09)
Hay Canyon, OR

Pebble Springs, OR

Biglow Canyon |, OR (Phase I; 08)
\Wild Horse, WA

Stateline I, OR/WA

Hopkins Ridge, WA (06)
Vansycle, OR

Klondike, OR

Elkhorn, OR

Marengo I, WA

Marengo II, WA

Buffalo Mountain, TN (00-03)
Buffalo Mountain, TN (05)

Maple Ridge, NY (06)

Mount Storm, WV (09)

Noble Ellenburg, NY (09)

Maple Ridge, NY (07)

Lempster, NH (09)

Casselman, PA (Spring & Fall 08)

Wolfe Island, Ont. (Report 2: July-Dec. 09)

Mountaineer, WV

Noble Bliss, NY (08)
Noble Bliss, NY (09)
Stetson Mountain, ME
Lempster, NH (10)
Noble Clinton, NY (08)
Maple Ridge, NY (08)
Mount Storm, WV (08)
Cohocton/Dutch Hill, NY
Mars Hill, ME (08)

Mars Hill, ME (07)
Munnsville, NY

Noble Ellenburg, NY (08)
Noble Clinton, NY (09)

Erickson et al. 2003c
Erickson et al. 2004
Young et al. 2006
Kronner et al. 2008

Enk et al. 2010

Gritski and Kronner 2010a
Gritski and Kronner 2010b
Jeffrey et al. 2009a
Erickson et al. 2008
Erickson et al. 2007
Young et al. 2007a
Erickson et al. 2000
Johnson et al. 2003
Jeffrey et al. 2009b
URS Corporation 2010a
URS Corporation 2010b
Nicholson et al. 2005
Fiedler et al. 2007

Jain et al. 2007

Young et al. 2010

Jain et al. 2010c

Jain et al. 2008

Tidhar et al. 2010
Arnett et al. 2009b
Stantec Ltd. 2010
Kerns and Kerlinger 2004
Jain et al. 2009e

Jain et al. 2010a
Stantec 2009b

Tidhar et al. 2011

Jain et al. 2009¢c

Jain et al. 2009d

Young et al. 2009a
Stantec 2010

Stantec 2009a

Stantec 2008a

Stantec 2008b

Jain et al. 2009b

Jain et al. 2010b




Appendix G. Wind energy facilities in North America with use and fatality data for raptors,
grouped by geographic region.

Use Raptor Fatality No. of Total
Wind Energy Facility Estimate” Estimate® Turbines MW
Hermosa West, WY 1.02
Rocky Mountains
Summerview, Alb. (2006) 0.11 39 70.2
Judith Gap, MT 0.09 90 135
Foote Creek Rim, WY (Phase I; 1999) 0.08 69 41.4
Foote Creek Rim, WY (Phase I; 2000) 0.05 69 41.4
Foote Creek Rim, WY (Phase I; 2001-2002) 0 69 41.4
Pacific Northwest
Tuolumne (Windy Point 1), WA 0.29 62 136.6
Leaning Juniper, OR 0.52 0.21 67 100.5
Biglow Canyon, WA (Phase II; 2009/2010) 0.20 65 150
Klondike IIl, OR 0.15 122 375
Big Horn, WA 0.51 0.15 133 199.5
Hopkins Ridge, WA (2006) 0.70 0.14 83 150
Stateline, OR/WA (2006) 0.11 454 263
Klondike II, OR 0.50 0.11 50 75
Stateline, OR/WA (2002) 0.23 0.09 454 263
Stateline, OR/WA (2003) 0.21 0.09 454 263
Wild Horse, WA 0.29 0.09 127 229
Hopkins Ridge, WA (2008) 0.07 83 150
Elkhorn, OR (2008) 0.06 61 101
Nine Canyon, WA 0.05 37 48
Marengo I, WA (2009) 0.05 39 70.2
Biglow Canyon, WA (Phase |; 2009) 0.04 76 125.4
Pebble Springs, OR 0.04 47 98.7
Biglow Canyon, WA (Phase I; 2008) 0.03 76 125.4
Hay Canyon, OR 0 48 100.8
Combine Hills, OR 0.75 0 41 41
Vansycle, OR 0.66 0 38 24.9
Klondike, OR 0.50 0 16 24
Marengo |, WA (2009) 0 78 140.4
California
Diablo Winds, CA 2.16 0.87 31 20
SMUD Solano, CA 0.53 15
Dillon, CA 0 45 45
Midwest
Moraine I, MN 0.37 33 49.5
Winnebago, IA 0.27 10 20
Buffalo Ridge I, SD 0.20 24 50.4
NPPD Ainsworth, NE 0.06 36 59.4
Grand Ridge, IL 0.20 0 66 99
Blue Sky Green Field, WI 0 88 145
EIm Creek, MN 0 67 100
Southern Plains
Buffalo Gap, TX 0.10 67 134
Oklahoma Wind Energy Center, OK 0 68 102
Southeast
Buffalo Mountain, TN (2005) 0 18 29

Buffalo Mountain, TN (2000-2003) 0 3 1.98




Appendix G. Wind energy facilities in North America with use and fatality data for raptors,
grouped by geographic region.

Use Raptor Fatality No. of Total

Wind Energy Facility Estimate” Estimate® Turbines MW
Northeast
Noble Ellenburg, NY (2009) 0.49 54 80
Noble Ellenburg, NY (2008) 0.32 54 80
Noble Clinton, NY (2008) 0.29 67 100.5
Maple Ridge, NY (2007) 0.25 195 321.75
Noble Clinton, NY (2009) 0.24 67 100
Noble Bliss, NY (2008) 0.19 67 100
Noble Bliss, NY (2009) 0.18 67 100
Maple Ridge, NY (2006) 0.04 120 198
Wolfe Island, Ont. (Report 2; July - December 0.04 86 197.8
2009)

Maple Ridge, NY (2008) 0.03 195 321.75
Mount Storm, WV (2008) 0 82 164

A=number of raptors/plot/20min survey
B=number of fatalities/MW/study period
Data from the following sources:

Wind Energy Facility  Use Estimate

Fatality Estimate \Wind Energy Facility Use Estimate Fatality Estimate

Summerview, Alb. (06) Brown and Hamilton Klondike, OR Johnson et al. 2002a Johnson et al. 2003
2006
Judith Gap, MT TRC 2008 Marengo |, WA URS Corporation 2010a

Foote Creek Rim, WY
(Phase I; 99)

Foote Creek Rim, WY
(Phase I; 00)

Foote Creek Rim, WY
(Phase I; 01/02)

Tuolumne (Windy Point
1), WA

Leaning Juniper, OR

Biglow Canyon, OR
(Phase II; 09/10)

Klondike IIl, OR

Big Horn, WA

Hopkins Ridge, WA (06)
Stateline, OR/WA (06)
Klondike II, OR
Stateline, OR/WA (02)

Stateline, OR/WA (03)
Wild Horse, WA

Hopkins Ridge, WA (08)

Elkhorn, OR

Nine Canyon, WA

Marengo II, WA

Biglow Canyon, WA
(Phase I; 09)

Pebble Springs, OR

Biglow Canyon, WA
(Phase I; 08)
Hay Canyon, OR

Combine Hills, OR
Vansycle, OR

Klondike, OR
Marengo Il, WA

Kronner et al. 2005

Johnson and Erickson
2004
Young et al. 2003a

Johnson 2004
Erickson et al. 2002b

Erickson et al. 2003b
Erickson et al. 2003d

Erickson et al. 2001b

Young et al. 2003d

WCIA and WEST 1997
Johnson et al. 2002a

Young et al. 2003c
Young et al. 2003c
Young et al. 2003c
Enz and Bay 2010

Gritski et al. 2008
Enk et al. 2011

Gritski et al. 2009
Kronner et al. 2008

Young et al. 2007a
Young et al. 2007a
NWC and WEST 2007
Erickson et al. 2004

Erickson et al. 2004
Erickson et al. 2008

Young et al. 2009b
Jeffrey et al. 2009b
Erickson et al. 2003c
URS Corporation 2010b
Enk et al. 2010

Gritski and Kronner
2010b
Jeffrey et al. 2009a

Gritski and Kronner
2010a
Young et al. 2006

Erickson et al. 2000
Johnson et al. 2003
URS Corporation 2010b

Diablo Winds, CA

SMUD Solano, CA

Dillon, CA
Moraine Il, MN
Winnebago, I1A

Buffalo Ridge, SD

NPPD Ainsworth, NE
Grand Ridge, IL

Blue Sky Green Field, WI

Elm Creek, MN

Buffalo Gap, TX

Oklahoma Wind Energy
Center, OK

Buffalo Mountain, TN (05)

Buffalo Mountain, TN (00-
03)

Noble Ellenburg, NY (09)

Noble Ellenburg, NY (08)

Noble Clinton, NY (08)

Maple Ridge, NY (07)

Noble Clinton, NY (09)

Noble Bliss, NY (08)
Noble Bliss, NY (09)
Maple Ridge, NY (06)
Wolfe Island, Ont. (Rprt 2:
July-Dec. 09)

Maple Ridge, NY (08)
Mount Storm, WV (08)

Derby et al. 2009

WEST 2008

Erickson and Sharp 2005
Chatfield et al. 2009
Derby et al. 2010f

Derby et al. 2010b
Derby et al. 2010c

Derby et al. 2007
Derby et al. 2010h

Gruver et al. 2009
Derby et al. 2010d
Tierney 2007
Piorkowski 2006

Fiedler et al. 2007
Nicholson 2003,
Nicholson et al. 2005
Jain et al. 2010c
Jain et al. 2009b
Jain et al. 2009c
Jain et al. 2009a
Jain et al. 2010b

Jain et al. 2009e
Jain et al. 2010a
Jain et al. 2007
Stantec Ltd. 2010

Jain et al. 2009d
Young et al. 2009a




Appendix G. Wind energy facilities in North America with activity and fatality data for bats,
grouped by geographic region.

Bat Activity Fatality No. of Total
Wind Energy Facility Estimate”  Estimate®  Turbines MW
Hermosa West, WY 2.66

Midwest
Cedar Ridge, WI 30.61° 41 67.6
Blue Sky Green Field, WI 7.7° 24.57 88 145
Top of lowa, IA (2004) 34.9° 10.27 89 80
Fowler Ridge I, IN (2009) 8.09 162 301
Crystal Lake 11, IA 7.42° 80 200
Top of lowa, IA (2003) 34.9° 7.16 89 80
Kewaunee County, WI 6.45 31 20
Ripley, Ont. 4.67 38 76
Winnebago, 1A 454 10 20
Buffalo Ridge, MN (Phase Il; 2001) 4.35 143 107.25
Buffalo Ridge, MN (Phase lll; 2001) 3.71 138 103.5
Crescent Ridge, IL 3.27 33 49.5
Buffalo Ridge, MN (Phase llI; 1999) 2.72 138 103.5
Buffalo Ridge, MN (Phase II; 1999) 2.59 143 107.25
Morraine Il, MN 242 33 495
Buffalo Ridge, MN (Phase Il; 1998) 2.16 143 107.25
Grand Ridge, IL 2.10 66 99
Fowler Ridge Ill, IN (2009) 1.84° 60 99
Buffalo Ridge, MN (Phase llI; 2002) 1.81 138 103.5
Buffalo Ridge, MN (Phase II; 2002) 1.64 143 107.25
Elm Creek, MN 1.49 67 100
Wessington Springs, SD 0.18 1.48 34 51
NPPD Ainsworth, NE 1.16 36 59.4
Buffalo Ridge, MN (Phase I; 1999) 0.39 73 25
Buffalo Ridge I, SD 0.16 24 50.4
Timber Road Il, OH 2.78

Rocky Mountains
Summerview, Alb. (2008) 5.3 11.42 39 70.2
Summerview, Alb. (2006) 10.27 39 70.2
Judith Gap, MT 8.93 90 135
Foote Creek Rim, WY (Phase I; 1999) 3.97 69 41.4
Foote Creek Rim, WY (Phase I; 2001-2002) 1.57 69 41.4
Foote Creek Rim, WY (Phase I; 2000) 2.2 1.05 69 41.4
Southern Plains

Oklahoma Wind Energy Center, OK 0.53 68 102

Buffalo Gap, TX 0.10 67 134




Appendix G. Wind energy facilities in
grouped by geographic region.

North America with activity and fatality data for bats,

Bat Activity Fatality No. of Total

Wind Energy Facility Estimate”  Estimate®  Turbines MW
California
High Winds, CA (2004) 2.51 90 162
Dillon, CA 2.17 45 45
High Winds, CA (2005) 1.52 90 162
SMUD Solano, CA 0.07 15
Alta-Oak Creek Mojave, CA 2.5
Pacific Northwest

Biglow Canyon, OR (Phase II; 2009/2010) 3.78 65 150
Nine Canyon, WA 2.47 37 48
Stateline, OR/WA (2003) 2.29 454 263
Biglow Canyon, OR (Phase |; 2008) 1.99 76 125.4
Leaning Juniper, OR 1.98 67 100.5
Big Horn, WA 1.90 133 199.5
Combine Hills, OR 1.88 41 41
Pebble Springs, OR 1.55 47 98.7
Hopkins Ridge, WA (2008) 1.39 87 156.6
Elkhorn, OR (2008) 1.26 61 101
Vansycle, OR 1.12 38 24.9
Klondike IIl, OR 1.11 122 375
Stateline, WA/OR (2002) 1.09 454 263
Stateline, WA/OR (2006) 0.95 454 263
Tuolumne (Windy Point 1), WA 0.94 62 136.6
Klondike, OR 0.77 16 24
Hopkins Ridge, WA (2006) 0.63 83 150
Biglow Canyon, OR (Phase I; 2009) 0.58 76 125.4
Hay Canyon, OR 0.53 48 100.8
Klondike II, OR 0.41 50 75
Wild Horse, WA 0.39 127 229
Marengo I, WA (2009) 0.27 39 70.2
Marengo I, WA (2009) 0.17 78 140.4




Appendix G. Wind energy facilities in North America with activity and fatality data for bats,
grouped by geographic region.

Bat Activity Fatality No. of Total

Wind Energy Facility Estimate”  Estimate®  Turbines MW
Northeast
Mountaineer, WV 38.3 31.69 44 66
Mount Storm, WV (2009) 24,32 132 264
Meyersdale, PA 18.00 20 30
Cohocton/Dutch Hill, NY 16.02 50 125
Maple Ridge, NY (2006) 15.00 120 198
Noble Bliss, NY (2008) 14.66 67 100
Casselman, PA (Spring and Fall 2008) 12.61 23 34.5
Mount Storm, WV (2008) 35.2 12.11 82 164
Casselman, PA (Fall 2008) 9.91 23 34.5
Maple Ridge, NY (2007) 9.42 195 321.75
Noble Clinton, NY (2009) 6.48 67 100
Wolfe Island, Ont. (Report 2; July - December 6.42 86 197.8
2009)
Noble Bliss, NY (2009) 5.50 67 100
Noble Ellenburg, NY (2008) 5.45 54 80
Noble Ellenburg, NY (2009) 5.34 54 80
Maple Ridge, NY (2008) 4,96 195 321.75
Noble Clinton, NY (2008) 3.63 67 100.5
Lempster, NH (2010) 3.57 12 24
Lempster, NH (2009) 3.08 12 24
Mars Hill, ME (2007) 2.91 28 42
Munnsville, NY (2008) 1.93 23 34.5
Stetson Mountain, ME 0.30 1.40 38 57
Mars Hill, ME (2008) 0.45 28 42
Southeast

Buffalo Mountain, TN (2005) 39.70 18 29
Buffalo Mountain, TN (2000-2003) 23.7 31.54 3 2

A=bat passes per detector-night

B=number of bats fatalities/MW/study period

C=averaged across phases and/or study years, and may not be directly related to fatality estimates
D=bat activity not measured concurrently with bat fatality studies

E=number of bat fatalities/MW/season of occupancy

F=number of bat fatalities/MW spring and fall survey period only

G= number of bat fatalities/MW/spring season only



Appendix G (continued). Wind energy facilities in North America with activity and fatality data for
bats, grouped by geographic region.

Data from the following sources:

Facility

Activity Estimate

Fatality Estimate

Facility

Activity Estimate

Fatality Estimate

Cedar Ridge, WI

Blue Sky Green Field, WI

Top of lowa, IA (2004)

Fowler Ridge 1, IN

Crystal Lake II, IA

Top of lowa, IA (2003)

Kewaunee County, WI

Ripley, Ont.

Winnebago, IA

Buffalo Ridge, MN (Phase II;
01)

Buffalo Ridge, MN (Phase IlI;
01)

Crescent Ridge, IL

Buffalo Ridge, MN (Phase I,

99)

Buffalo Ridge, MN (Phase II;
99)

Moraine 1l, MN

Buffalo Ridge, MN (Phase II;
98)

Grand Ridge, IL

Fowler Ridge I, IN

Buffalo Ridge, MN (Phase I,
02)

Buffalo Ridge, MN (Phase II;
02)

Elm Creek, MN

Wessington Springs, SD

NPPD Ainsworth, NE

Buffalo Ridge, MN (Phase I;
99)

Buffalo Ridge, SD

Timber Road Il, OH

Summerview, Alb. (08)

Summerview, Alb. (06)

Judith Gap, MT

Foote Creek Rim, WY (Phase

I; 99)

Foote Creek Rim, WY (Phase

I; 01/02)

Foote Creek Rim, WY (Phase Gruver 2002

1; 00)
Oklahoma Wind Energy
Center, OK
Buffalo Gap, TX
High Winds, CA (04)
Dillon, CA
High Winds, CA (05)
SMUD Solano, CA

Alta-Oak Creek Mojave, CA

Biglow Canyon, OR (Phase lI;

09/10)
Nine Canyon, WA
Stateline, OR/WA (03)
Biglow Canyon, OR (Phase I,
08)
Leaning Juniper, OR

Derby et al. 2008

Good et al. 2009

Erickson et al. 2010

BHE Environmental
2010

Gruver et al. 2009

Jain 2005

Good et al. 2011

Derby et al. 2010a

Jain 2005

Howe et al. 2002

Jacques Whitford 2009

Derby et al. 2010b

Johnson et al. 2004

Johnson et al. 2004

Kerlinger et al. 2007
Johnson et al. 2004

Johnson et al. 2004

Derby et al. 2010e
Johnson et al. 2004

Derby et al. 2010h
Good et al. 2011
Johnson et al. 2004
Johnson et al. 2004
Derby et al. 2010e
Derby et al. 20109
Derby et al. 2007
Johnson et al. 2000a
Derby et al. 2010c
Baerwald 2008
Brown and Hamilton
2006
TRC 2008
Young et al. 2003c
Young et al. 2003c
Young et al. 2003c
Piorkowski 2006
Tierney 2007
Kerlinger et al. 2006
Chatfield et al. 2009
Kerlinger et al. 2006
Erickson and Sharp
2005
Enk et al. 2011
Erickson et al. 2003¢c
Erickson et al. 2004
Jeffrey et al. 2009a

Gritski et al. 2008

Big Horn, WA

Combine Hills, OR
Pebble Springs, OR
Hopkins Ridge, WA (08)
Elkhorn, OR (08)
Vansycle, OR
Klondike Ill, OR
Stateline, OR/WA (02)
Stateline, OR/WA (06)
Tuolumne (Windy Point I),
WA
Klondike, OR

Hopkins Ridge, WA (06)

Biglow Canyon, OR (Phase
I; 09)

Hay Canyon, OR

Klondike Il, OR
Wild Horse, WA

Marengo II, WA
Marengo |, WA
Buffalo Mountain, TN (05)

Buffalo Mountain, TN (00-
03)
Mountaineer, WV

Mount Storm, WV (09)
Meyersdale, PA
Cohocton/Dutch Hill, NY

Maple Ridge, NY (06)

Noble Bliss, NY (08)

Casselman, PA (Spring &
Fall 08)

Mount Storm, WV (08)

Casselman, PA (Fall 08)
Maple Ridge, NY (07)

Noble Clinton, NY (09)

Wolfe Island, Ont. (Rprt 2:
July-Dec. 09)
Noble Bliss, NY (09)

Noble Ellenburg, NY (08)
Noble Ellenburg, NY (09)
Maple Ridge, NY (08)
Noble Clinton, NY (08)
Lempster, NH (09)

Lempster, NH (10)
Mars Hill, ME (07)

Munnsville, NY
Stetson Mountain, ME
Mars Hill, ME (08)

Fiedler 2004

Arnett (pers comm.
2005)

Young et al. 2009a

Stantec 2009b

Kronner et al. 2008

Young et al. 2006

Gritski and Kronner 2010b
Young et al. 2009b
Jeffrey et al. 2009b
Erickson et al. 2000
Gritski et al. 2009
Erickson et al. 2004
Erickson et al. 2007

Enz and Bay 2010

Johnson et al. 2003

Young et al. 2007a
Enk et al. 2010

Gritski and Kronner 2010a

NWC and WEST 2007
Erickson et al. 2008

URS Corporation 2010b
URS Corporation 2010a
Fiedler et al. 2007

Nicholson et al. 2005
Kerns and Kerlinger 2004
Young et al. 2010

Arnett et al. 2005
Stantec 2010

Jain et al. 2007

Jain et al. 2009e

Arnett et al. 2009b
Young et al. 2009a

Arnett et al. 2009a
Jain et al. 2008

Jain et al. 2010b
Stantec Ltd. 2010
Jain et al. 2010a

Jain et al. 2009b
Jain et al. 2010c
Jain et al. 2009d
Jain et al. 2009¢
Tidhar et al. 2010

Tidhar et al. 2011
Stantec 2008a

Stantec 2008b
Stantec 2009b
Stantec 2009a
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Hermosa West Final Report

EXECUTIVE SUMMARY

Shell WindEnergy, Inc. has proposed a wind-energy facility in Albany County, Wyoming,
referred to as the Hermosa West Wind Resource Area. Shell  WindEnergy,
Inc. contracted Western EcoSystems Technology, Inc. to conduct surveys and monitor wildlife
resources in the Hermosa West Wind Resource Area to estimate the impacts of facility
construction and operations on wildlife. The following document contains results for fixed-point
bird use surveys, raptor nest surveys, vegetation and habitat mapping, and incidental wildlife
observations. Bat acoustical surveys are summarized in a separate report.

The principal objectives of the baseline wildlife studies were to: 1) provide site-specific bird and
bat resource and use data that would be useful in evaluating potential impacts from the proposed
wind-energy facility, 2) provide information that could be used in project planning and design of
the facility to minimize impacts to birds and bats, and 3) recommend further studies or potential
mitigation measures, if warranted.

The proposed wind-energy facility is dominated by grasslands. Vegetation/habitat mapping
determined that approximately 87.6% of the Hermosa West Wind Resource Area contains
grasslands, while the remaining areas are comprised of coniferous forest, riparian, mountain
mahogany, shrub steppe, and riparian/willow. In addition to the vegetation and habitat mapping
effort, two small white-tailed prairie dog colonies were identified and mapped within the
Hermosa West Wind Resource Area

The objective of the fixed-point bird use surveys was to estimate the seasonal, spatial, and
tempora use of the Hermosa West Wind Resource Area by birds, particularly raptors. Fixed-
point bird surveys were conducted from April 29, 2009, through April 13, 2010, at six points
established throughout the Hermosa West Wind Resource Area. A total of 194 20-minute fixed-
point bird surveys were completed and 45 unique bird species were identified, representing 1,903
individuals in 848 separate groups. A total of 156 individual raptors were recorded, representing
10 species.

Two mallards were recorded during fall surveys (0.03 birds/800-meter plot/20-minute survey)
and were the only waterfowl observed during fixed-point bird use surveys. Waterbird use was
highest in the spring (0.65 birds/plot/20-minute survey), with the mgority of use by sandhill
crane. Raptor use was highest during the fall and summer (0.98 and 0.94 birds/plot/20-minute
survey), followed by spring (0.74) and winter (0.44). The most common raptors observed in the
study area were red-tailed hawk and ferruginous hawk. Passerine use ranged from 10.28
birds/100-meter plot/20-minute survey in fall to 6.85 in spring. However, the focus for small
birds was within a 100-meter viewshed, thus use by small bird types is not directly comparable
to the large bird types.

During the study, 194 groups of large birds totaling 276 individuals were observed flying during
fixed-point bird use surveys. For al large bird species combined, 61.6% of birds were observed
flying below the likely rotor-swept heights, 37.7% were within the rotor-swept heights, and 0.7%
were observed flying above the rotor-swept heights for typical turbines that could be used in the
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Hermosa West Final Report

Hermosa West Wind Resource Area. Raptors were typically observed below the rotor-swept
heights (62.6%). However, the remaining 37.4% of flying raptors were observed within the
rotor-swept heights. Bird types most often observed flying within the turbine rotor-swept heights
were waterfowl (100%), waterbirds (66.7%), and vultures (47.8%). A total of 1,546 passerines or
other small bird species within 588 separate groups were observed flying in the 100-meter plot.
All flying passerines and other small birds were observed below the estimated rotor-swept
heights.

Five large bird species had at least 20 separate groups of flying birds (golden eagle, red-tailed
hawk, turkey vulture, ferruginous hawk, and Swainson’s hawk), and only golden eagle was
observed within the rotor-swept heights during at least half of initial observations (59.3%).
Based on the use (measure of abundance) of the Hermosa West Wind Resource Area by each
species and the flight characteristics observed for that species, the sandhill crane had the highest
probability of turbine exposure, with an exposure index of 0.13. The raptor species with the
highest exposure indices were golden eagle (0.08) and red-tailed hawk (0.07), which were ranked
second and third out of al large bird species. For passerines and other small birds (within 100
meters), no individuals were observed flying within the rotor-swept heights; therefore, all small
bird species had an exposure index of zero.

Levels of bird use varied within the Hermosa West Wind Resource Area by point. For all large
bird species combined, use was highest at point 16 (2.66 birds/20-minute survey); large bird use
at the other points ranged from 0.82 to 1.68 birds/20-minute survey. Higher large bird use at
point 16 was largely due to waterbird use at this point (1.16 birds/20-minute survey). Waterbirds
were only recorded at one other point (13) and use was 0.55. Raptor use was also highest at point
16 (1.19 birds/20-minute survey), comprised primarily of buteo and eagle use. Passerine use
(within 100 meters) was highest at point 12, with 13.2 birds/20-minute survey, and ranged from
5.97 to 8.59 at other points.

Mapped flight paths suggest that the northern portion of the Hermosa West Wind Resource Area
had increased ferruginous hawk flights. Prairie falcon flight paths were more numerous in the
vicinity of point 11 than at other points. Points 13 and 16 had a higher number of mapped golden
eagle flight paths compared to other points. Turkey vulture flight paths were more numerous in
the vicinity of point 12.

The annual mean raptor use estimate (number of raptors divided by the number of plots and the
total number of surveys) in the Hermosa West Wind Resource Area was compared to mean
raptor use estimates from 39 other studies that implemented similar protocols to the present study
and had data for three or four different seasons. Mean annua raptor use was 0.75 raptors/20-
minute survey, based on fixed-point bird use data collected for the Hermosa West Wind
Resource Area and mean annual raptor use at the Hermosa West Wind Resource Area ranked
eleventh relative to raptor use at the other wind-energy facilities.

Within the Rocky Mountain Region, the mean annual raptor use estimates for the Foote Creek
Rim Facility in Wyoming was 0.55 raptors/plot/20-min survey. Raptor fatality rates at Foote
Creek Rim averaged 0.04/MW/year. To date, no other raptor use estimates coupled with fatality
estimates are publicly available for the Rocky Mountain Region. Excluding two California
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facilities, raptor use estimates for 11 modern facilities that also had fatality estimates in the
western US ranged from zero to 0.75 raptors/plot/20-min survey. Raptor fatality estimates were
available for the same 11 facilities, and raptor fatality estimates ranged from zero to
0.21/MW/year and averaged 0.08/MW/year. Assuming a correlation between use and fatality
rates exists, rates at the Hermosa West Wind Resource Area would be expected to be lower than
the fatality rates at the California facilities, and would likely be similar to the fatality rates seen
a sitesin the Rocky Mountain Region and western US (excluding California).

A regression analysis of raptor use and mortality for 13 new-generation wind-energy facilities
(where similar methods were used to estimate raptor use and mortality) found a significant
correlation between use and mortality (R?= 69.9%). Based on a mean raptor use estimate of 0.75
raptors/20-min survey, the regression equation predicts that raptor fatalities at the Hermosa West
Wind Resource Area will be within the range of fatalities observed at existing facilities in the
western US and Rocky Mountain Region. This regression includes two California facilities
which had substantially higher use and fatality estimates than other western US and Rocky
Mountain facilities. As more data on raptor use and fatalities at wind energy facilities in the
western US and Rocky Mountain Region becomes publicly available, the predictive ability of
this tool will be better understood.

The objective of the raptor nest mapping was to record raptor nests that may be subject to
disturbance and/or displacement by wind-energy facility construction and/or operation. Ground-
based surveys were conducted in conjunction with bird use surveys in the spring of 2009. The
surveys were conducted prior to leaf-out to improve the chances of finding nests. Seventeen
raptor nests (0.38 total nests/square mile; 0.15 total nests/square kilometer), including six active
nests (0.13 active nests/square mile; 0.05 active nests/square kilometer), were identified within
the Hermosa West Wind Resource Area and a surrounding one-mile buffer. Species on active
nests within the study area included Swainson’s hawk, prairie falcon, red-tailled hawk, great
horned owl, American kestrel, and golden eagle. Access issues limited the survey coverage
outside of leased lands within the study area, and it islikely that additional nests exist within the
one-mile buffer surrounding leased lands. Of the six active nests, four nests were successful
(67%). Eight chicks were observed from the four successful nests resulting in a productivity
estimate of 2.00 chicks/successful nest in 2009 for the Hermosa West Wind Resource Areaand a
surrounding one-mile buffer.

The objective of incidental wildlife observations was to record wildlife seen outside of the
standardized surveys. The most abundant large bird species recorded as an incidental observation
was ferruginous hawk (six individuals). Three mammal species were also observed outside the
standardized surveys, with elk being the most commonly recorded species (295 observations)
followed by pronghorn antelope (85 observations). In addition, two coyote observations were
recorded within the Hermosa West Wind Resource Area. According to the Wyoming Game and
Fish Department, the Hermosa West Wind Resource Area is not in an area designated as crucial
winter range, parturition, or migration route for either species. The impacts to big game
including elk and pronghorn antelope from wind-energy facilities are not well known as there
has been very little research conducted to date. The Hermosa West Wind Resource Areaisnot in
a designated core greater sage-grouse area and no greater sage-grouse were observed within the
Hermosa West Wind Resource Area
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Some species considered to be sensitive or of conservation concern were observed within the
Hermosa West Wind Resource Area. Ten bird species with native species status rankings one
through four in the state of Wyoming were observed in the Hermosa West Wind Resource Area,
including two waterbird species and three raptor species. sandhill crane, American white pelican,
bald eagle, ferruginous hawk, and Swainson’s hawk. Golden eagles were also observed within
the Hermosa West Wind Resource Area. Golden eagles are not listed as a Wyoming species of
specia concern, but both golden and bald eagles are protected under the Federal Bald and
Golden Eagle Act. Five Wyoming sensitive passerine species were observed: Brewer’s sparrow,
chestnut-collared longspur, grasshopper sparrow, lark bunting, and McCown’s longspur. Two
federally listed species of concern (not previously listed above), loggerhead shrike and prairie
falcon, were observed during fixed-point bird use surveys.

Impacts to raptor species can be minimized by placing spatial buffers (following the
recommendations provided by the WGFD in a letter dated June 22, 2009) around known nest
sites during siting of the wind-energy facility as well as avoiding the two small white-tailed
prairie dog colonies identified. Implementing spatial buffers surrounding known nest sites will
minimize displacement/disturbance impacts to nesting raptors and may reduce collision impacts
although the latter is not well understood. Avoiding the two small white-tailed prairie dog
colonies will help to minimize impacts to foraging raptors. Research concerning displacement
impacts to songbirds, waterfowl, and waterbirds at wind-energy facilities is limited, but some
studies show the potential for small-scale (180 meters [591 feet] or less) displacement, while
impacts to densities of birds at larger scales have not been shown. Due to the lack of waterfowl
and waterbird habitat within the Hermosa West Wind Resource Area, displacement impacts to
waterfowl and waterbirds are unlikely.
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INTRODUCTION

Shell WindEnergy, Inc. (SWE) has proposed a wind-energy facility in Albany County, Wyoming
(Figures 1, 2). SWE contracted Western EcoSystems Technology, Inc. (WEST) to conduct
surveys and monitor wildlife resources in the Hermosa West Wind Resource Area (HWWRA) to
estimate the impacts of wind-energy facility construction and operations on wildlife.

The principal objectives of the study were to: 1) provide site-specific bird and bat resource and
use data that would be useful in evaluating potential impacts from the proposed HWWRA; 2)
provide information that could be used in project planning and design of the facility to minimize
impacts to birds and bats; and 3) recommend further studies or potential mitigation measures, if
warranted. The protocols for the baseline studies are similar to those used at other wind-energy
facilities across the nation and follow the guidance of the National Wind Coordinating
Collaborative (Anderson et a. 1999). The protocols have been developed based on WEST's
experience studying wildlife at proposed wind-energy facilities throughout the United States and
were designed to help predict potential impacts to bird (particularly raptors and waterfowl) and
bat species. Input from the Wyoming Game and Fish Department (WGFD) and US Fish and
Wildlife Service (USFWS) were incorporated into the survey protocols. In addition, baseline
wildlife surveys are being conducted in 2010 at the request of the WGFD.

Baseline surveys were conducted from April 29, 2009, through April 13, 2010, at the HWWRA,
and consisted of fixed-point bird use surveys, ground-based raptor nest surveys, acoustic bat
surveys, vegetation and habitat mapping, and incidental wildlife observations. Bat acoustical
surveys are summarized in a separate report. In addition to site-specific data, this report presents
existing information and results of studies conducted at other wind-energy facilities. The ability
to estimate potentia bird mortality at the proposed HWWRA is greatly enhanced by operational
monitoring data collected at existing facilities. For several wind-energy facilities, standardized
data on fixed-point bird surveys were collected in association with standardized post-
construction (operational) monitoring, alowing comparisons of bird use with bird mortality.
Where possible, comparisons were made among regional and local studies.

STUDY AREA

The HWWRA, approximately 11,118 acres (17.4 square miles [mi?]) in size, is located in
southeastern Wyoming (Figure 1). The proposed HWWRA contains a variety of topographic
features from generally flat/rolling areas to large drainage features and prominent ridges. Based
on a vegetation and habitat mapping effort conducted within the HWWRA, grassland is the
dominant landcover type (87.6%), followed by coniferous forest (6.0%), riparian (3.6%), and
mountain mahogany (Cercocarpus spp., 1.2%; Table 1). Shrub steppe and riparian/willow (Salix
spp.) each cover one percent of the HWWRA or less (Table 1; Figure 3). The HWWRA is a
mixture of private and state lands, with the dominant land use being rangeland for grazing
livestock.

The number and size of wind turbines that will be installed within the HWWRA is currently
unknown. A rotor-swept height (RSH) for potential collision with a turbine blade of 115 to 427
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foot (ft; 35 to 130 meters [m]) above ground level (AGL) was used for the purposes of the
analyses.

METHODS

Fixed-Point Bird Use Surveys

The objective of the fixed-point bird use surveys was to estimate the seasonal and spatial use of
the HWWRA by birds, particularly raptors. Fixed-point bird surveys (variable circular plots)
were conducted using methods described by Reynolds et a. (1980).

Survey Plots

Six points were selected to survey representative habitats and topography of the HWWRA while
also providing relatively even coverage of the study area (Figure 4). Each survey plot was a
2,625-ft (800-m) radius circle centered on the point.

Survey Methods

All species of birds observed during each 20-minute (min) fixed-point bird use survey were
recorded. Observations of large birds beyond the 2,625-ft (800-m) radius were recorded, but
were not included in the statistical analyses; for small birds, observations beyond a 328-ft (100-
m) radius were excluded from the analyses. A unigque observation number was assigned to each
observation.

The date, start, and end time of the survey period and weather information (e.g., temperature,
wind speed, wind direction, and cloud cover) were recorded for each survey. Species or best
possible identification, number of individuals, sex and age class (if possible), distance from plot
center when first observed, closest distance, atitude above ground, activity (behavior), and
habitat(s) were recorded for each observation. The behavior of each bird observed and the
vegetation type in which (or over which) the bird occurred were recorded based on the point of
first observation. Approximate flight height and distance from plot center at first observation
were recorded to the nearest 16-ft (5-m) interval. Other information recorded about the
observation included whether or not the observation was auditory only and the 10-min interval of
the 20-min survey in which it occurred.

The locations of species of interest (i.e., raptors, other large birds, and species of concern) seen
during fixed-point bird use surveys were recorded on field maps by unique observation number.
Flight paths and perched locations were digitized using ArcGIS 9.3. Any comments or unusual
observations were recorded in the comments section of the data sheet.

Observation Schedule

Sampling intensity was designed to document bird use and behavior by habitat and season within
the HWWRA. Surveys were conducted weekly during spring (March 16 to May 31) and fall
(September 1 to November 15), and were conducted twice per month during summer (June 1 to
August 31) and winter (November 16 to March 15). Surveys were carried out during daylight
hours, and survey periods varied to approximately cover al daylight hours during a season. To
the extent practical, each point was surveyed about the same number of times. However, the
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schedule varied in response to adverse weather conditions (e.g., fog, rain, heavy snow), which
caused delays and/or missed surveys.

Raptor Nest Surveys

The objectives of the raptor nest surveys were to: 1) identify the species and nest densities
occurring within the HWWRA, and 2) record raptor nest locations to identify areas with a
potential for increased risk of disturbance or collisions associated with nest sites.

A small proportion of the overal HWWRA is suitable raptor nesting habitat. However, suitable
raptor nesting habitat is present at the HWWRA in the form of coniferous trees, rocky outcrops,
and scattered deciduous trees. Ground-based raptor nest surveys were conducted within the
HWWRA lease boundary and within a one-mile (1.6 kilometer [km]) buffer surrounding the
lease boundary. However, access issues limited the raptor nest survey effort for areas outside of
the lease boundary. The survey effort focused on species that build large nest structures, such as
red-tailed hawk (Buteo jamaicensis). Other species that nest on the ground or in cavities were
recorded if observed, but were not the focus of surveys. To the greatest extent possible, care was
taken to minimize disturbance to raptors at nest sites during surveys. The raptor nest survey was
conducted during the spring of 2009 and follow up visits to previoudly identified raptor nests
were conducted from July 14 through July 16, 2009, to document success and productivity of
raptor nests. Raptor nest success was determined to be the number of successful nests (nests that
fledged at least one chick) divided by the total number of active nests checked. Productivity
estimates were calculated as the total number of young fledged per successful nests checked.
Raptor chicks were assumed to have fledged based on their size and stage of development.

Several items were recorded for each nest site, including nest status (active or inactive), the
number of adults and young present, species occupying nest site, behavior of adults at the nest,
nest condition (poor, fair, good), nest location (global positioning system [GPS] coordinates),
and nest substrate.

Vegetation and Habitat Mapping

The objective of vegetation and habitat mapping was to identify important habitat for sensitive or
protected species. Vegetation types in the HWWRA were mapped using the latest available
aerial imagery and ground verification. Vegetation types (e.g., grassland, coniferous forest,
mountain mahogany) were described and mapped, and this habitat information was digitized
using ArcGIS 9.3. Habitat mapping was conducted during the summer of 2009.

Incidental Wildlife Observations

The objective of incidental wildlife observations was to record wildlife seen outside of the
standardized surveys. All raptors, unusual or unique birds, sensitive species, mammals, reptiles,
and amphibians were recorded in a similar fashion to standardized surveys. The observation
number, date, time, species, number of individuals, sex/age class, distance from observer,
activity, height above ground (for bird species), and habitat were recorded. The locations of
sensitive species were recorded by collecting GPS coordinates using a hand-held unit.
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Statistical Analysis

Quality Assurance and Quality Control

Quality assurance and quality control (QA/QC) measures were implemented during all stages of
the study, including in the field, during data entry and analysis, and report writing. Following
field surveys, observers were responsible for inspecting data forms for compl eteness, accuracy,
and legibility. A sample of records from an electronic database was compared to the raw data
forms and any errors detected were corrected. Irregular codes or data suspected as questionable
were discussed with the observer and/or project manager. Errors, omissions, or problems
identified in later stages of anaysis were traced back to the raw data forms and appropriate
changesin all steps were made.

Data Compilation and Storage

A Microsoft® ACCESS database was developed to store, organize, and retrieve survey data. Data
were keyed into the electronic database using a pre-defined format to facilitate subsequent
QA/QC and data analysis. All data forms, field notebooks, and el ectronic data files were retained
for reference.

Fixed-Point Bird Use Surveys

Bird Diversity and Species Richness

Bird diversity was illustrated by the total number of unigue species observed. Species lists (with
the number of observations and the number of groups) were generated by season and included al
observations of birds detected, regardless of their distance from the observer. Species richness
was calculated as the mean number of species observed per plot per survey (number of
species/plot/20-min survey). Species diversity and richness were compared among seasons for
fixed-point bird use surveys.

Bird Use, Percent Composition, and Frequency of Occurrence

For the standardized fixed-point bird use estimates, only observations of large birds detected
within the 2,625-ft (800-m) radius plot were used; small bird observations were limited to 328 ft
(100 m). Estimates of mean bird use (number of birds/plot/20-min survey) were used to compare
and contrast among bird types, seasons, and other wind-energy facilities.

Percent composition was calculated as the proportion of the overal mean use for a particular bird
type or species, and the frequency of occurrence was calculated as the percent of surveys in
which a particular bird type or species was observed. Frequency of occurrence and percent
composition provide relative estimates of species exposure to the proposed wind-energy facility.
For example, a particular species might have high use estimates for the study area based on just a
few observations of large groups. However, the frequency of occurrence would indicate that the
species only occurred during afew of the surveys, therefore it would be less likely to be affected
by the wind-energy facility or transmission corridor.

Bird Flight Height and Behavior

To calculate potential risk to bird species, the first flight height recorded was used to estimate the
percentages of birds flying within the likely rotor-swept heights (RSH) for collision with turbine
blades of 115 to 427 ft (35 to 130 m) above ground level (AGL). Since the type of turbines to be
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instaled at the HWWRA is currently unknown, the blade height of typical modern turbines that
could be used at the HWWRA was used for the RSH. Bird data was recorded in terms of height
and as such, risk to birds is evaluated using the RSH of 115 to 427 ft (35 to 130 m) rather than
using arotor swept area (RSA).

Bird Exposure Index
A relative index of collision exposure (R) was calculated for bird species observed during the
fixed-point bird use surveys using the following formula:

R=A*P*P

Where A equals mean relative use for speciesi (large bird observations within 2,625 ft [800 m]
of the observer or 328 ft [100 m] for small birds) averaged across al surveys, P:r equals the
proportion of al observations of speciesi where activity was recorded as flying (an index to the
approximate percentage of time species i spends flying during the daylight period), and P; equals
the proportion of all initial flight height observations of speciesi within the likely RSH.

Spatial Use
To determine spatia use of the HWWRA by birds, data were analyzed by comparing use among

plots. Mapped flight path were qualitatively compared to study area features (e.g., topographic
features). The objective of mapping observed bird locations and flight paths was to look for areas
of concentrated use by raptors and other large birds and/or consistent flight patterns within the
study area. Spatial information is useful in turbine layout design or adjustments of individual
turbines for micro-siting.

RESULTS

Surveys were completed at the HWWRA from April 29, 2009, through April 13, 2010. During
the first year of baseline wildlife surveys, 45 bird species and three mammal species were
identified during at the HWWRA. Results of the fixed-point bird use surveys, raptor nest
surveys, vegetation and habitat mapping, and incidental wildlife observations (and the specific
numbers of unique species for each survey type) are discussed in the sections below.

Fixed-Point Bird Use Surveys

A total of 194 20-minute fixed-point bird use surveys were conducted during 34 visits to the
HWWRA (Table 2). Two different viewsheds were utilized when calculating the different
statistics (species richness, use, percent composition, percent frequency, and exposure index):
800 m for large bird observations and 100 m for small bird observations. For the purposes of this
report, small birds were determined to be passerines, hummingbirds, and woodpeckers.

Bird Diversity and Species Richness

Forty-five unique bird species were observed during all fixed-point bird use surveys, with a
mean number of 0.90 large bird species/800-m plot/20-min survey and 1.62 small bird
species/100-m plot/20-min survey (Table 2). Bird diversity (number of unique species) was
greater in the fall (31 species), followed by spring (28), summer (26), and winter (14; Table 2).
Large bird species richness (mean number of species per survey) was higher in the summer (1.28
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species/survey), fall (1.00), and spring (0.91), than in the winter (0.54; Table 2). For small birds,
species richness was highest in the summer (2.64 species/survey), followed by fall (1.80) and
spring (1.78); small bird species richness was relatively low in winter (0.61; Table 2). A total of
1,903 individual bird observations within 848 separate groups were recorded during the fixed-
point bird surveys (Table 3). Horned lark (Eremophila alpestris; 2.2% of all species) composed
56.5% of the observations. Individually, al other species comprised less than 10% of the
observations. The most abundant large bird species observed was American crow (Corvus
brachyrhynchos), with 43 individuals observed in 15 groups. A total of 156 individual raptors
were recorded within the HWWRA, representing 10 species (Table 3).

Bird Use, Percent Composition, and Frequency of Occurrence

Mean bird use, percent composition, and frequency of occurrence were calculated by season
(Tables 4a and 4b). The highest overall large bird use occurred in the spring (1.87 birds/800-m
plot/20-min survey), followed by summer and fall (1.47, each), and winter (1.26; Table 4a).
Small bird use was highest in the fall (10.30), followed by the summer (7.33), winter (7.07), and
spring (6.85; Table 4b).

Waterbirds

Waterbirds had the highest use in spring (0.65 birds/800-m plot/20-min survey), compared to
other times of the year (fall 0.28, summer 0.06, and winter O; Table 4a). The maority of spring
waterbird use (53.8%) was by sandhill crane (Grus canadensis; 0.35), and this species accounted
for al waterbird use in fall. Sandhill crane use was comprised of one group of 19 individuals in
the spring and one group of 17 individuals in the fall. American white pelican (Pelecanus
erythrorhyncos) was the only waterbird species observed in the summer, with one group of two
individuals observed. Waterbirds comprised 34.7% of overall large bird use in spring and 19.3%
in fall, compared to only 3.8% of overall large bird use in summer. Waterbirds were seldom
observed; they were observed during less than four percent of the surveys in any given season
(Table 4a).

Waterfowl

Mallard (Anas platyrhynchos) was the only waterfowl species observed, and this species was
only observed in fall (0.03 birds/800-m plot/20-min survey; Table 4a). Mallards comprised 2.3%
of overal large bird use in the fall and were observed during 1.7% of fall surveys (Table 4a).

Raptors
Raptor use was highest in the fall and summer (0.98 and 0.94 birds/800-m plot/20-min survey,

respectively), followed by spring (0.74) and winter (0.44; Table 4a). Higher use in the fall was
primarily due to use of the area by ferruginous hawks (Buteo regalis, 0.35 birds/plot/20-min
survey) and red-tailed hawks (0.25). Higher summer use was largely due to use by four species:
red-tailed hawks (0.22 birds/plot/20-min survey), Swainson’s hawks (B. swainsoni; 0.19), prairie
falcons (Falco mexicanus; 0.19), and ferruginous hawks (0.17). In the spring, Swainson’s hawks
(0.22 birds/plot/20-min survey) and red-tailed hawks (0.19) had the highest use of any raptor
gpecies, and golden eagle (Aquila chrysaetos; 0.19) had the highest use in winter. Raptors
comprised the majority of large bird use in fall and summer (67.0% and 64.2%, respectively),
compared to 39.6% of spring use and 35.3% of overall large bird use in winter. Raptors were
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commonly observed during surveys in summer (61.1%), fal (60.7%), and spring (51.9%);
raptors were less common during winter surveys (33.3%; Table 4a).

Vultures

Turkey vulture (Cathartes aura) was the only vulture species observed; and use by this species
was much higher in the summer (0.36 birds/800-m plot/20-min survey), compared to other times
of the year (spring 0.09, fall 0.08, and winter O; Table 4a). In summer, turkey vulture comprised
24.5% of overall large bird use, and this species comprised less than six percent of overal usein
other seasons. Turkey vulture was observed during one-third of summer surveys, 9.3% of spring
surveys, and 8.3% of surveysinthefall (Table 4a).

Large Corvids
Use by large corvids was much higher in winter (0.81 birds/800-m plot/20-min survey)

compared to other times of the year (spring 0.39, summer 0.11, and fal 0.03; Table 4a).
American crow was the only large corvid observed during all seasons and accounted for the
majority of large corvid use during al four seasons. Black-billed magpie (Pica pica) was only
observed during spring and winter surveys, and common raven (Corvus corax) was only
observed during spring surveys. Large corvids accounted for the majority of large bird use in the
winter (64.7%) and alarge proportion of large bird use in the spring (20.8%); in summer, large
corvids accounted for 7.5% of overal use and only 2.3% of large bird use in fall. Large corvids
were observed more often during winter (14.8% of surveys) and spring surveys (13.0%) than in
summer (5.6%) and fall surveys (1.7%; Table 4a).

Passerines

A 100-m viewshed was used for small bird observations; therefore, small bird data are not
directly comparable to large bird data. Passerine use was highest in the fall (10.28 birds/100-m
plot/20-min survey), compared to the summer (7.28), winter (7.07), and spring (6.85; Table 4b).
Horned lark had the highest use by any one passerine species across al seasons (spring 3.54,
summer 3.92, fall 7.01, and winter 6.30 birds/plot/20-min survey). Passerines were observed
during all summer surveys, the mgjority of fall and spring surveys (96.3% and 87.0%,
respectively), and during half of the surveysin winter (Table 4b).

Bird Flight Height and Behavior

Flight height characteristics were estimated for both bird types and species (Tables 5 and 6).
During fixed-point bird use surveys, 194 groups of large birds totaling 276 individuals were
observed flying within the 800-m plot (Table 5). Overall, 37.7% of large birds observed flying
were recorded within the RSH for collision with turbine blades of 115 to 427 ft (35 to 130 m)
AGL, 61.6% were below the RSH, and 0.7% were flying above the RSH (Table 5). Nearly two-
thirds (62.6%) of flying raptors were observed below the RSH, 37.4% were flying within the
RSH, and no flying raptors were observed above the RSH. All flying waterfowl were observed
within the RSH; athough, only one group of two mallards was observed. Waterbirds had the
second highest percentage of flying birds within the RSH (66.7%), followed by vultures (47.8%).
Raptors had the fourth highest percentage of birds within the RSH, due to 39.4% of 94 buteo
observations and 58.1% of 31 eagle observations recorded at this height. Large corvids and
doves/pigeons were only observed flying below the RSH. A total of 1,546 passerines or other
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small bird species were observed flying in 588 separate groups. All passerines and other small
birds within the 100-m plot were observed below the RSH (Table 5).

Of al large bird species, five species (golden eagle, red-tailed hawk, turkey vulture, ferruginous
hawk, and Swainson’s hawk) had at least 20 groups observed flying; of the species with at least
20 groups observed flying, only golden eagle was initially observed flying within the likely RSH
during at least 50% of the observations (59.3%; Table 6a). Two species (sandhill crane and
mallard) were always seen flying within the likely RSH. However, these were only based on one
(mallard) and two (sandhill crane) groups. Of all passerines and small birds, four species had at
least 20 groups observed flying: horned lark, McCown’'s longspur (Calcarius mccownii),
mountain bluebird (Salia currucoides), and vesper sparrow (Pooecetes gramineus). However,
no small bird species were observed flying within the RSH at anytime (Table 6b).

Bird Exposure Index

A relative exposure index (R) was calculated for each bird species based on initia flight height
observations and relative abundance (defined as the use estimate; Tables 6a and 6b). This index
does not account for other possible collision risk factors (e.g., foraging or courtship behavior).
Sandhill crane had a higher exposure index than other large bird species (0.13); al other large
bird species had an exposure index of 0.08 or less. Severa raptor species had exposure indices,
which ranged from 0.08 and 0.07 (golden eagle and red-tailed hawk) to 0.01 (rough-legged hawk
[Buteo lagopus|] and bald eagle [Haliaeetus leucocephalus]); ferruginous hawk and Swainson’s
hawk had intermediate exposure indices (0.04, each). Prairie falcon, northern harrier (Circus
cyaneus), American kestrel (Falco sparverius), and sharp-shinned hawk (Accipiter striatus) had
no exposure to the RSH based on initial flight height observations (Table 6a). Based on
observations within 100 m, no small bird species were observed flying within the RSH;
therefore, all small bird species had an exposure index of zero (Table 6b).

Spatial Use

For al large bird species combined, use was slightly higher a point 16 (2.66 birds/20-min
survey) than at other points, which ranged from 0.82 to 1.68 birds/20-min survey (Figure 5). The
higher mean use estimate for point 16 was largely due to waterbird use at this point (1.16
birds/20-min survey). Waterbird use was also observed at point 13 (0.55 birds/20-min survey).
Waterfowl were only observed at point 14 (0.06 birds/20-min survey). Raptor use was highest at
point 16 (1.19 birds/20-min survey) and was lowest at point 12 (0.36); use by raptors ranged
from 0.65 to 0.91 birds/20-min survey at other points. Accipiter use was only observed at point
11 (0.06 birds/20-min survey); while buteo use was observed at al points, with the lowest use at
point 12 (0.24 birds/20-min survey) and the highest use at points 15 and 16 (0.72 and 0.75,
respectively). Northern harriers were observed at points 14 and 16 (0.06 and 0.03 birds/20-min
survey, respectively). Eagle use was highest at points 13 and 16 (0.35 and 0.31 birds/20-min
survey, respectively), and ranged from 0.03 to 0.12 at other points. Use by falcons was highest at
point 11 (0.25 birds/20-min survey) and ranged from zero to 0.09 at other points. Vulture use
was higher at points 12 and 16 (0.33 and 0.22 birds/20-min survey, respectively), and ranged
from zero to 0.09 at the remaining points. Large corvid use was highest at point 14 (0.74
birds/20-min survey), and ranged from zero to 0.41 birds/20-min survey at other points.
Passerine use (within 100 m) was highest at point 12 (13.2 birds/20-min survey), and ranged
from 5.97 to 8.59 birds/20-min survey at other points (Figure 5).
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Flight paths for raptors and vultures were digitized and mapped (Figures 6a-d). Mapped flight
paths suggest that the northern portion of the HWWRA had increased ferruginous hawk flights.
Prairie falcon flight paths were more numerous in the vicinity of point 11 than at other pointsin
the HWWRA. Points 13 and 16 had a higher number of mapped golden eagle flight paths
compared to other points. Turkey vulture flight paths were more numerous in the vicinity of
point 12.

Sensitive Species Observations

Ten bird species with native species status (NSS) rankings one through four in the state of
Wyoming were observed in the HWWRA during fixed-point bird use surveys. Of these species,
three were raptors. bald eagle (four observations), ferruginous hawk (37 observations), and
Swainson’s hawk (21 observations). In addition, 28 golden eagle observations were recorded.
Golden eagles are not listed as a Wyoming species of specia concern, but both golden and bald
eagles are protected under the Federa Bald and Golden Eagle Act (BGEPA 1940). McCown’'s
longspur (Calcarius mccownii) was the most common high ranking NSS species observed during
fixed-point bird surveys, with 166 observations in 92 groups. Nine Brewer’s sparrows (Spizella
breweri) were observed in five groups, two lark buntings (Calamospiza melanocorys) were
observed in one group, two chestnut-collared longspurs (Cal carius ornatus) and five grasshopper
gparrows (Ammodramus savannarum) were observed individually. Thirty-six sandhill cranes in
two groups and two American white pelicans in one group were also observed within the
HWWRA (Tables 3, 7). Two federal species of concern not listed above were also observed
during fixed-point surveys. Eight individual loggerhead shrikes (Lanus ludovicianus), a federally
listed species of concern, and 15 prairie falcons were observed during fixed-point bird use
surveysin the HWWRA (Tables 3, 7).

The majority (68.1%) of all specia status bird species observed in the HWWRA were at or near
points 16 (85 observations), 12 (69), and 15 (64; Figure 4). The remainder of the observations
were at or near points 13 (46 observations), 14 (41), and 11 (15). The majority (58.9%) of special
status raptor species were observed at or near points 16 (31 observations) and 15 (22). Bald eagle
was observed at or near point 16 (two individua observations), point 15 (one), and point 11
(one). Ferruginous hawk was observed at or near points 12 (two individual observations), 13
(one), 14 (seven), 15 (eight), and 16 (19; 51.4% of all observations for this species). Golden
eagle was observed at or near points 11 (three observations), 12 (two), 13 (11; 39.3% of golden
eagle observations), 14 (one), 15 (three), and 16 (eight). Swainson’'s hawk was observed at or
near points 11 (four observations), 13 (two), 14 (three), 15 (10; 47.6% of observations for this
species), and 16 (two).

Raptor Nest Surveys

Seventeen raptor nests were identified in or within one mile of the HWWRA (0.38 nests/mi?;
0.15 nests’km? Figure 7; Table 8). Of the 17 total nests, 6 active nests were identified in or
within the one-mile buffer of the HWWRA (0.13 active nestsmi% 0.05 active nests’km?).
Species on active nests included Swainson’s hawk (one nest), prairie falcon (one nest), red-tailed
hawk (two nests), great horned owl (one nest), and golden eagle (one nest). All six nests were
revisited on July 14, 15, or 16, and four of the six nests (66.7%) were determined to be
successful. Eight raptor chicks were observed from the four successful nests, resulting in an
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overall productivity estimate of 2.00 raptor chicks/successful nest in 2009 for the HWWRA and
the surrounding one-mile buffer.

Vegetation and Habitat Mapping

At a landscape scale, the HWWRA is dominated by grasslands. Other mapped vegetation and
habitat types included coniferous forest, riparian, mountain mahogany, shrub steppe, and
riparian/willow (Table 1; Figure 3). Vegetation types were identified and mapped based on
dominant over-story vegetation.

Approximately 87.6% of the roughly 11,118-acre HWWRA is composed of grassland (Table 1;
Figure 3). The next most common vegetation community is coniferous forest, which composes
approximately 6.0% of the HWWRA. Riparian areas compose approximately 3.6% of the
proposed HWWRA and mountain mahogany cover 1.2%. Shrub steppe and riparian/willow
cover 1.0% of the HWWRA or less (Table 1).

In addition to the vegetation and habitat mapping effort, two small white-tailed prairie dog
(Cynomys leucurus) colonies were identified and mapped within the HWWRA (Figure 3).

Incidental Wildlife Observations

Incidental wildlife observations in the HWWRA included four raptor species and three mammal
species (Table 9).

Bird Observations

Four raptor species were recorded as incidental observations, representing nine individuals.
Ferruginous hawk was the most common incidental species recorded, with six individuals.
Golden eagle (one observation), bald eagle (one), and red-tailed hawk (one) were also recorded
outside of standardized surveys (Table9).

Mammal Observations

Elk (Cervus elaphus) observations represented 295 individuals in four groups. Coyote (Canis
latrans; two observations) and pronghorn (Antilocapra americana; 85 observationsin 11 groups)
were also observed.

Sensitive Species Observations

Two sensitive Wyoming NSS birds were observed incidentally; one bald eagle and six
ferruginous hawks. One golden eagle was aso recorded. Golden eagles are not listed as a
Wyoming species of specia concern, but both golden and bald eagles are protected under the
BGEPA (1940). All three species are also federal species of concern in Wyoming.
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DISCUSSION AND IMPACT ASSESSMENT

Bird Impacts

Direct Effects

The most probable direct impact to birds from wind-energy facilities is mortality or injury due to
collisions with turbines or guy wires of meteorological (met) towers. SWE has installed bird
diverters on met towers to help minimize collision risk to birds from guy wires. Collisions may
occur with resident birds foraging and flying within the study area or with migrant birds
seasonally moving through the HWWRA. Facility construction could affect birds through loss of
habitat or potential fatalities from construction equipment. Impacts from the decommissioning of
the facility are anticipated to be similar to construction in terms of noise, disturbance, and
equipment. Potential mortality from construction equipment is expected to be very low, as
equipment used in wind-energy facility construction generally moves at slow rates or is
stationary for long periods (e.g., cranes). Therisk of direct mortality to birds from construction is
most likely the potential destruction of a nest for ground- and shrub-nesting species during initial
site clearing.

At 14 modern facilities in the western US region where raptor fatality estimates are available,
raptor fatality rates have ranged from zero to 0.87/MW/year, and averaged 0.18/MW/year (Table
10). The three facilities with the highest raptor fatality rates (0.87, 0.53, and 0.39/MW/year) are
in California. Of the 11 facilities within the western US region located outside California, raptor
fatality rates have ranged from zero to 0.21, and averaged 0.08/MW/year. Three modern
facilities within the Rocky Mountain Region have raptor fatality estimates. Fatality estimates
within the Rocky Mountain Region have ranged from zero to 0.11/MW/year and averaged
0.07/MW/year (Table 10). The closest facility to the HWWRA is the Foote Creek Rim facility
located approximately 60 miles (96.6 km) northwest of the HWWRA. Three comparable raptor
fatality estimates are available for the Foote Creek Rim facility (Table 10). Raptor fatality
estimates at Foote Creek Rim ranged from zero to 0.08/MW/year and averaged 0.04/MW/year.

Sixteen comparable mortality estimates for all bird species combined are publicly available for
14 modern wind energy facilities in the western US (Table 11). Overall bird fatality rates have
ranged from 0.95 — 6.66/MW/year, and averaged 2.59/MW/year. Four overal bird fatality
estimates from the two modern Rocky Mountain facilities ranged from 1.93 to 3.40/MW/year
and averaged 2.69/MW/year (Table 11). At the Foote Creek Rim facility, overal bird fatality
estimates ranged from 1.93 to 3.40/MW/year and averaged 2.58/MW/year.

Avian mortality estimates in the western US and the Rocky Mountain Region are lower than the
national average. Using mortality data from a 10-year period from wind-energy facilities
throughout the entire U.S., the average number of bird collision fatalities is 3.1/MW/year, or
2.3/turbine/lyear (NWCC 2004). Substantial data on bird mortality at wind-energy facilities are
available from studies in California and throughout the West and Midwest. During 12 fatality
monitoring studies conducted outside of California, diurna raptor fatalities comprised two
percent of the wind-energy facility-related fatalities. Passerines (excluding house sparrows
[Passer domesticus| and European starlings [ Sturnus vulgaris]) comprised about 82% of the 225
fatalities documented. Of 841 hird fatalities reported from California studies (more than 70%
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from the Altamont Pass facility in California), approximately 39% were diurna raptors, about
19% were passerines (excluding house sparrows European starlings), and about 12% were owls
(Erickson et a. 2002b). Non-protected birds (including house sparrows, European starlings, and
rock doves [Columba livia]) comprised about 15% of the fatalities. Other bird types generally
made up less than 10% of the fatalities (Erickson et al. 2002b).

Although collision mortality is well documented at most wind-energy facilities, population level
effects have not been detected, although few studies have addressed thisissue. According to The
Wildlife Society (TWS 2007), available data from wind-energy facilities suggest that fatalities of
passerines from turbine strikes generally are not significant at the population level, although
exceptions to this could occur if facilities are sited in areas where rare species are concentrated.
Johnson and Erickson (2008) examined the potential for population level impacts caused by
avian collision mortality associated with 6,700 MW of existing and proposed wind-energy
development in the Columbia Plateau Ecoregion of eastern Oregon and Washington. The number
and species composition of bird collision fatalities was estimated based on results of 11 existing
mortality studies in the Ecoregion. Estimated breeding population sizes were available for most
birds in the Ecoregion based on Breeding Bird Survey (BBS) data. Predicted mortality rates for
avian groups as well as species of concern were compared to published annual mortality rates.
Because the additional wind-energy associated mortality was found to comprise only a small
fraction of existing mortality rates, it was concluded that population level impacts would not be
expected for the Ecoregion as awhole, but that local impacts to some species could occur. In the
only study to quantitatively assess potential population level impacts, Hunt (2002) conducted a
4-year radio telemetry study of golden eagles at the Altamont Pass Wind Resource Area
(APWRA) in California and found that the resident golden eagle population appeared to be self
sustaining despite sustaining high levels of fatalities, but the effect of these fatalities on eagle
populations wintering within and adjacent to the APWRA was unknown. Additional research
conducted in 2005 by Hunt and Hunt (2006) found that al 58 territories occupied by golden
eagle pairsin the APWRA in 2000 remained active in 2005.

Raptor Use and Exposure Risk

Annua mean raptor use (number of raptors divided by the number of 800-m plots and the total
number of surveys) at the HWWRA was compared with 39 other wind-energy facilities that
implemented similar protocols and had data for three or four seasons. The annual mean raptor
use at these wind-energy facilities ranged from 0.09 to 2.34 raptors/plot/20-min survey (Figure
8). Mean raptor use at the HWWRA (0.75 raptors/plot/20-min survey) ranked eleventh compared
to the other wind-energy facilities (Figure 8).

Within the Rocky Mountain Region, the mean annual raptor use estimates for the Foote Creek
Rim Facility in Wyoming was 0.55 raptors/plot/20-min survey (Erickson et al. 2002b). Raptor
fatality rates at Foote Creek Rim averaged 0.04/MW!/year. To date, no other raptor use estimates
coupled with fatality estimates are publicly available for the Rocky Mountain Region. Within the
western US, raptor use estimates at 13 modern facilities coupled with fatality estimates ranged
from 0.21 to 2.34 raptors/plot/20-min survey (Table 10). Excluding the two California facilities,
raptor use estimates in the western US ranged from zero to 0.75 raptors/plot/20-min survey.
Raptor fatality estimates were available for the same 13 facilities, and estimates ranged from
zero to 0.87/MW/year. Excluding the two California facilities, raptor fatality estimates ranged
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from zero to 0.21/MW/year and averaged 0.08/MW/year. Assuming a correlation between use
and fatality rates exists, rates at the HWWRA would be expected to be lower than the fatality
rates at the California facilities, and would likely be similar to the fatality rates seen at sites in
the Rocky Mountain region and western US (excluding California; Table 11).

Although raptor fatality rates varied, a review of studies at wind-energy facilities across the
United States reported that only 3.2% of casualties were raptors (Erickson et a. 2001a). Indeed,
although raptors occur in most areas with the potential for wind-energy development, individual
species appear to differ from one another in their susceptibility to collision (NRC 2007). Results
from Altamont Pass in California suggest that mortality for some species is not necessarily
related to abundance (Orloff and Flannery 1992). American kestrels, red-tailed hawks, and
golden eagles were found dead more often than predicted based on abundance. Thus far, few
northern harrier fatalities at existing wind-energy facilities have been reported in publicly
available documents, despite the fact they are commonly observed during fixed-point bird counts
at these facilities (Erickson et a. 2001a, Whitfield and Madders 2006). Northern harriers often
forage close to the ground; therefore, risk of collision with turbine blades is considered low for
this species. It is likely that many factors, in addition to abundance, are important in predicting
raptor mortality. Two small white-tailed prairie dog colonies were identified within the
HWWRA. Siting wind turbines outside of white-tailed prairie dog colonies may minimize
impacts to foraging raptors.

Exposure indices analysis may also provide insight into which species might be the most likely
turbine casualties. However, the index only considers relative probability of exposure based on
abundance, proportion of observations flying, and proportion of flight height of each species
within the RSH for turbines likely to be used at the wind-energy facility. This analysis is based
on observations of birds during the surveys and does not take into consideration behavior (e.g.,
foraging, courtship), habitat selection, the ability to detect and avoid turbines, and other factors
that may vary among species and influence likelihood for turbine collision. For these reasons, the
index is only a relative index among species observed during the fixed-point bird use surveys
and within the study area. Actual risk for some species may be lower or higher than indicated by
these data. At the HWWRA, the raptor species with the highest exposure indices were golden
eagle and red-tailed hawk. The relatively high golden eagle exposure index was influenced by a
relatively high proportion of individuals observed within the RSH. The relatively high red-tailed
hawk exposure index was influenced by relatively high use estimates. Although the use estimates
for ferruginous hawks and red-tailed hawks were the same, the proportion of ferruginous hawks
observed within in the RSH was lower than the proportion of red-tailed hawks observed within
the RSH.

A regression analysis of raptor use and mortality for 13 new-generation wind-energy facilities
(where similar methods were used to estimate raptor use and mortality) found a significant
correlation between use and mortality (R* = 69.9%; Figure 9). Using this regression to predict
raptor collision mortality at the HWWRA (based on an adjusted mean raptor use of 0.75
raptors/20-min survey) yields an estimated potential fatality rate of 0.13 fatalitiesMW/year. A
90% prediction interval around this estimate is zero to 0.39 fatalitiessMW/year. This regression
includes the two California facilities which had substantially higher use and fatality estimates
than other western US and Rocky Mountain facilities. As more data on raptor use and fatalities at
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wind energy facilities in the western US and Rocky Mountain Region becomes publicly
available, the predictive ability of this tool will be better understood. Given the available data,
the regression equation predicts that raptor fatalities at the HWWRA will be within the range of
fatalities observed at existing facilities in the western US and Rocky Mountain Region.

Active raptor nest density within the HWWRA and surrounding one-mile buffer was 0.13 active
nests/mi? (0.05 active nestskm?). Access issues limited the survey coverage outside of leased
lands within the study area, and it is likely that additional nests exist within the one-mile buffer
surrounding leased lands. The active raptor nest density identified was moderate compared to 10
other wind resource areas evauated in the western United States, where active raptor nest
density ranged from 0.03 to 0.30 nests/mi? (0.01 to 0.12 nests/km?) and averaged 0.15 nests/mi?
(0.06 nests/km?; Erickson et al. 2002b). Raptors nesting closer to turbines are more likely to be
impacted by disturbance due to construction or operation of the facility. The potential for
collision with turbines for raptors nesting close to turbines may be increased by adults foraging
in the vicinity of active nests as well as fledglings learning to fly in the vicinity of active nests
however thisis not well understood. Currently, data on nests very close to turbines (e.g., within a
half-mile [0.8 km]) are currently inadequate to determine the level of these impacts. Most of the
nests within two miles (3.2 km) of the Foote Creek Rim wind-energy facility in Wyoming were
red-tailed hawk nests, but no red-tailed hawk fatalities were documented at this facility (Johnson
et a. 2000b, Y oung et a. 2003c).

Non-Raptor Use and Exposure Risk

Most bird species in the United States are protected by the Migratory Bird Treaty Act (MBTA
1918). At wind-energy facilities outside California, passerines (primarily perching birds) often
comprise more than 80% of the bird fatalities (Erickson et a. 2001a, 2002b). Both migrant and
resident passerine fatalities have been observed. Given that passerines made up a large
proportion of the birds observed during the baseline study, passerines would be expected to make
up the largest proportion of fatalities at the HWWRA. However, none of the passerines (within
100m) were recorded flying within the RSH, suggesting that passerines are less likely to be
exposed to collision from wind turbines at the HWWRA (Table 6b).

Wind-energy facilities with year-round use by water-dependent species have shown the highest
mortality; athough, the levels of waterfowl, waterbird, and shorebird mortality appear
insignificant compared to the use of the facilities by these groups. Of 1,033 hird carcasses
collected at United States wind-energy facilities, waterbirds comprised about two percent,
waterfowl comprised about three percent, and shorebirds comprised less than one percent
(Erickson et al. 2002b). Only two Canada goose (Branta canadensis) fatalities were documented
at the Klondike wind-energy facility in Oregon, even though 43 groups totaling 4,845 individual
Canada geese were observed during pre-construction surveys (Johnson et a. 2002a, 2003). The
recently constructed Top of lowa wind-energy facility is located in cropland between three
Wildlife Management Areas (WMAS) with historically high bird use, including migrant and
resident waterfowl. During a recent study, approximately one million goose-use days and
120,000 duck-use days were recorded in the WMASs during the fall and early winter, and no
waterfowl fatalities were documented during concurrent and standardized wind-energy facility
fatality studies (Jain 2005). Similar findings were observed at the Buffalo Ridge wind-energy
facility in southwestern Minnesota, which is located in an area with relatively high waterfowl
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and waterbird use, and some shorebird use. Snow geese (Chen caerulescens), Canada geese, and
mallards were the most common waterfowl observed. Three of the 55 fatalities observed during
the fatality monitoring studies were waterfowl, including two mallards and one blue-winged teal
(Anas discors); two American coots (Fulica americana), one grebe, and one shorebird fatality
were aso found (Johnson et al. 2002b). Sandhill crane had the highest exposure index of any
species at the HWWRA due to all observations recorded within the RSH. However, only two
groups of sandhill cranes were recorded within the HWWRA. Based on available evidence,
waterfowl do not seem especially vulnerable to turbine collisions and significant impacts are not
likely.

Indirect Effects

The presence of wind turbines may alter the landscape so that wildlife use patterns are affected,
displacing wildlife away from the wind-energy facilities and suitable habitat. Some studies from
wind-energy facilities in Europe consider displacement effects to have a greater impact on birds
than collision mortality (Gill et al. 1996). The greatest concern with displacement impacts for
wind-energy facilities in the United States has been where these facilities have been constructed
in grassland or other native habitats (Leddy et al. 1999, Mabey and Paul 2007). One study
suggests that disturbance appears to impact feeding, resting, and migrating birds; rather than
breeding birds (Crockford 1992). The results from studies at the Stateline wind-energy facility in
Washington and Oregon and the Buffalo Ridge wind-energy facility in Minnesota suggest that
breeding birds are also affected by wind-energy facility operations (Erickson et al. 2004, Johnson
et a. 20004a).

Raptor Displacement

In addition to possible direct effects on raptors within the study area, indirect effects caused by
disturbance-type impacts (e.g., construction activity near an active nest or primary foraging area)
also have a potential impact on raptor species. Active raptor nest density within the HWWRA
and one-mile buffer was 0.13 nests/mi?, which is moderate when compared to most other
regiona wind-energy facilities. Birds displaced from wind-energy facilities might move to areas
of lower habitat quality with fewer disturbances, with an overall effect of reducing breeding
success. Most studies on raptor displacement at wind-energy facilities, however, indicate effects
to be negligible (Howell and Noone 1992; Johnson et al. 2000a, 2003; Madders and Whitfield
2006). Notable exceptions to this include a study in Scotland that described territorial golden
eagles avoiding the entire wind-energy facility area, except when intercepting non-territorial
birds (Walker et a. 2005). A study at the Buffalo Ridge wind-energy facility in Minnesota found
evidence of northern harriers avoiding turbines on both a small scale (less than 100 m from
turbines) and a larger scale in the year following construction (Johnson et a. 2000a). Two years
following construction, however, no large-scale displacement of northern harriers was detected.

The only published report of avoidance of wind turbines by nesting raptors occurred at the
Buffalo Ridge facility in Minnesota. Raptor nest density on 101 mi® (262 km® of land
surrounding the Buffalo Ridge wind-energy facility was 5.94 nests/39 mi? (101 km?); yet no
nests were present in the 12 mi? (31 km?) facility itself, even though habitat was similar (Usgaard
et a. 1997). However, this analysis assumes that raptor nests are uniformly distributed across the
landscape (an unlikely event), and only two nests would be expected for an area 12 mi® in size if
the nests were distributed uniformly. Based on extensive monitoring using helicopter flights and
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ground observations at a wind-energy facility in eastern Washington, raptors nested in the study
area at approximately the same levels before and after construction and several nests were
located within a half-mile of turbines (Erickson et al. 2004). At the Foote Creek Rim wind-
energy facility in southern Wyoming, one pair of red-tailed hawks nested within 0.3 miles (0.5
km) of the turbine strings, and seven red-tailed hawk nests, one great horned owl (Bubo
virginianus) nest, and one golden eagle nest located within one mile of the wind-energy facility
successfully fledged young (Johnson et al. 2000b). The golden eagle pair successfully nested a
half-mile from the facility for three different years after it became operational. In Oregon, a
Swainson’s hawk also nested within a quarter-mile (0.4 km) of aturbine string at the Klondike |
wind-energy facility after the facility was operational (Johnson et al. 2003). These observations
suggest that there will be limited nesting displacement of raptors at the HWWRA. The creation
of a spatial buffer (following the recommendations provided by the WGFD in aletter dated June
22, 2009) surrounding known raptor nests when siting turbines will help to minimize
disturbance/displacement impacts to nesting raptors by reducing human activities in close
proximity to raptor nests.

Displacement of Non-Raptor Bird Species

Studies concerning the displacement of non-raptor species have concentrated on grassland
passerines, waterfowl, and waterbirds (Winkelman 1990, Larsen and Madsen 2000, Mabey and
Paul 2007). Wind-energy facility construction appears to cause small-scale local displacement of
grassland passerines, which is likely due to the birds avoiding turbine noise and maintenance
activities. Construction also reduces habitat effectiveness because of the presence of access roads
and gravel pads surrounding turbines (Leddy 1996, Johnson et al. 2000a). Bird densities were
surveyed in Conservation Reserve Program (CRP) grasslands at the Buffalo Ridge wind-energy
facility in Minnesota, and the mean densities of 10 grassland bird species were found to be four
times higher at areas located 591 ft (180 m) from turbines than they were at grasslands nearer
turbines (Leddy et al. 1999). Reduced use of habitat by seven of 22 grassland-breeding birds was
observed following construction of the Buffalo Ridge wind-energy facility (Johnson et al.
2000a). Results from surveys conducted at the Stateline wind-energy facility in Oregon and
Washington and the Combine Hills wind-energy facility in Oregon suggest that these facilities
had a relatively small impact on grassland-nesting passerines (Erickson et al. 2004, Young et al.
2005). Transect surveys conducted prior to and after construction of the wind-energy facilities
found that grassland passerine use was significantly reduced within approximately 164 ft (50 m)
of turbine strings, but areas farther away from turbine strings did not have reduced bird use.
There is the potential for small-scale displacement of grassland passerines at the HWWRA.

The results of studies to determine the displacement effects of wind-energy facilities on
waterfowl and shorebirds appear to be mixed. At the Buffalo Ridge wind-energy facility in
Minnesota, the abundance of several bird types (including shorebirds and waterfowl) were found
to be significantly lower at survey plots with turbines than at reference plots without turbines
(Johnson et al 2000a). The report concluded that the area of reduced use was limited primarily to
those areas within 100 m of the turbines. Disturbance tends to be greatest for migrating birds
while feeding and resting (Crockford 1992, NRC 2007). The majority of waterfowl and
waterbirds use at the HWWRA included two groups of sandhill cranes comprising a total of 36
individuals (64.3% of waterfowl and waterbird observations). The sandhill cranes were flying
over the HWWRA. The amount waterfowl and waterbird habitat within the HWWRA is very
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limited, suggesting that any displacement impacts to waterfowl and waterbirds are unlikely to
impact their populations.

Much debate has occurred recently regarding the potential impacts of wind-energy facilities on
prairie grouse, including greater sage-grouse (Centrocercus urophasianus). While the potential
exists for wind turbines to displace prairie grouse from occupied habitat, well-designed studies
examining the potential impacts of wind turbines on prairie grouse are currently lacking. The
greater sage-grouse has recently been designated as a candidate species for listing under the
Endangered Species Act (ESA 1973) by the United States Fish and Wildlife Service (USFWS).
Greater sage-grouse conservation in Wyoming is currently managed by the Wyoming Game and
Fish Department (WGFD) in cooperation with regional greater sage-grouse working groups in an
attempt to increase grouse population levels and avoid federa listing under the ESA. The State
of Wyoming has designated core sage-grouse areas within Wyoming, and the current position of
the State is that no wind-energy development shall occur within core sage-grouse areas in
Wyoming until it can be demonstrated that wind-energy development can occur with no impact
to sage-grouse in core areas. The HWWRA is not within a designated core sage-grouse area, and
no greater sage-grouse were observed within the HWWRA.

Big Game

Two-hundred and ninety-five elk in four groups and 85 pronghorn antelope in 11 groups were
observed while conducting surveys within the HWWRA. According to the Wyoming Game and
Fish Department (WGFD), the HWWRA is not in an area designated as crucial winter range,
parturition, or migration route for either species. The impacts to big game, including elk and
pronghorn antelope, from wind-energy facilities are not well known as very little research has
been conducted to date. At the Foote Creek Rim facility in Carbon County, Wyoming, pronghorn
antelope observed during raptor use surveys were recorded year round (Johnson et al. 2000b).
The mean number of pronghorn antelope observed at the six fixed-point bird use points was 1.07
animals/survey prior to construction of the wind-energy facility and 1.59 and 1.14
animals/survey the two years immediately following construction, indicating no reduction in use
of the immediate area. A study of interactions of elk with operating wind-energy facilities was
recently conducted in Oklahoma, and the study found no evidence that operating wind turbines
have a measurable impact on elk use of the surrounding area (Walter et al. 2004).

Senditive Species

All sensitive species observed at the HWWRA are summarized in Table 7. No federally-listed
threatened or endangered species were observed within the HWWRA. Ten bird species with
native NSS rankings one through four in the state of Wyoming were observed in the HWWRA
during the surveys. Of these species, three were raptors. bald eagle (five observations),
ferruginous hawk (43 observations), and Swainson’s hawk (21 observations). Twenty-nine
golden eagles were also observed within the HWWRA. Golden eagles are not listed in
Wyoming, but both bald and golden eagles are legally protected under the BGEPA (1940), while
the others are further protected under the MBTA (1918). One federally-listed raptor species of
concern (not previously listed above; prairie falcon; 15 observations) was observed during fixed-
point surveys. Impacts to raptor species may be minimized by placing spatial buffers around

known nest sites and avoiding known foraging areas such as the two white-tailed prairie dog
colonies identified while siting the wind-energy facility. Two of the Wyoming sensitive species
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were waterbirds: sandhill crane (two groups totaling 36 observations) and American white
pelican (one group of two observations). The five remaining Wyoming sensitive species were
passerines: McCown's longspur (166 observations), Brewer’s sparrow (nine observations), lark
bunting (two observations), chestnut-collared longspur (two observations), and grasshopper
sparrow (five observations). In addition, one federally-listed passerine species of concern (not
previously listed above) was observed during fixed point surveys. Some small-scae
displacement of grassland passerinesis possible in close proximity to turbines.

CONCLUSIONSAND RECOMMENDATIONS

Based on data collected during this study, raptor and all bird use of the HWWRA is within the
range of raptor and all bird use reported at wind resource areas evaluated throughout the US
using similar methods. Based on the results of the studies to date, bird mortality at the HWWRA
would likely be similar to bird mortality documented at other wind-energy facilities located in
the western US and Rocky Mountain Region where bird collision mortality has been relatively
low.

Currently, one study is available from the Rocky Mountain Region that compares bird use to bird
mortality rates. Based on research conducted at wind-energy facilities throughout the western US
and the Rocky Mountain Region, raptor use at the HWWRA is within the range of use levels
recorded at other wind-energy facilities. Raptor fatality rates are expected to be within the range
of fatality rates observed at other facilities in the western US and Rocky Mountain Region. To
date, no relationships have been observed between overall use by other bird types, and fatality
rates of those bird groups at wind-energy facilities. However, the flight characteristics and
foraging habits of some species may result in increased exposure for these species at the
HWWRA. To date, overall fatality rates for birds at wind-energy facilities have been relatively
low and consistent in the western US and Rocky Mountain Region. As more research is
conducted at facilities in the western US and Rocky Mountain Region, more information
regarding the potential direct impacts of wind-energy facilities to bird species will be obtained.

The proposed wind-energy facility is dominated by grasslands, comprising approximately 88%
of the HWWRA. Some species considered to be sensitive or of conservation concern were
observed within the HWWRA.. Impacts to raptor species can be minimized by placing spatia
buffers (following the recommendations provided by the WGFD in aletter dated June 22, 2009)
around nest sites during siting of the wind-energy facility and avoiding the two small white-
tailed prairie dog colonies identified. Research concerning displacement impacts to songbirds,
waterfowl, and waterbirds at wind-energy facilities is limited. However, some studies show the
potential for small-scale (591 ft [180 m] or less) displacement, while impacts to densities of birds
at larger scales have not been shown. Due to the lack of waterfowl and waterbird habitat within
the HWWRA, displacement impacts to waterfowl and waterbirds are unlikely.
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Table 1. Mapped vegetation and habitat types, coverage, and
percent composition (%) within the Hermosa West
Wind Resource Area.

Habitat Acres % Composition
Grassland 9,735.14 87.6
Coniferous Forest 661.33 6.0
Riparian 397.70 3.6
Mountain Mahogany 131.30 1.2
Shrub Steppe 106.46 1.0
Riparian/Willow 86.01 0.8
Total 11,117.94 100
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Table 2. Summary of species richness (species/plot®/20-minute survey) and sample
size, by season and overall, during the fixed-point bird use surveys at the
Hermosa West Wind Resource Area, April 29, 2009 — April 13, 2010.

Number  #Surveys #Unique Species Richness

Season of Visits Conducted Species LargeBirds Small Birds
Spring 9 54 28 0.91 1.78

Summer 6 36 26 1.28 2.64

Fall 10 59 31 1.00 1.80

Winter 9 45 14 0.54 0.61

Overall 34 194 45 0.90 1.62

800-meter (m) radius for large birds and 100-m radius for small birds.
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Table 3. Summary of individuals (# obs) and group observations (# grps) by bird type and species for fixed-point bird use
surveys at the Hermosa West Wind Resource Area, April 29, 2009 — April 13, 2010.

Spring Summer Fall Winter Total

# # # # # # # # # #
Bird Typeor Species Scientific Name gps obs grps obs grps obs grps obs grps obs
Waterbirds 2 35 1 2 1 17 0 0 4 54
American white pelican Pelecanus erythrorhyncos 0 0 1 2 0 0 0 0 1 2
sandhill crane Grus canadensis 1 19 0 0 1 17 0 0 2 36
unidentified tern 1 16 0 0 0 0 0 0 1 16
Waterfowl 0 0 0 0 1 2 0 0 1 2
mallard Anas platyrhynchos 0 0 0 0 1 2 0 0 1 2
Raptors 40 40 34 34 58 58 24 24 156 156
Accipiters 1 1 0 0 1 1 0 0 2 2
sharp-shinned hawk Accipiter striatus 1 1 0 0 1 1 0 0 2 2
Buteos 30 30 21 21 41 41 10 10 102 102
ferruginous hawk Buteo regalis 5 5 6 6 21 21 5 5 37 37
red-tailed hawk Buteo jamaicensis 10 10 8 8 15 15 4 4 37 37
rough-legged hawk Buteo lagopus 3 3 0 0 3 3 1 1 7 7
Swainson's hawk Buteo swainsoni 12 12 7 7 2 2 0 0 21 21
Northern Harrier 0 0 2 2 1 1 0 0 3 3
northern harrier Circus cyaneus 0 0 2 2 1 1 0 0 3 3
Eagles 5 5 4 4 11 11 12 12 32 32
bald eagle Haliaeetus leucocephal us 0 0 0 0 2 2 2 2 4 4
golden eagle Aquila chrysaetos 5 5 4 4 9 9 10 10 28 28
Falcons 4 4 7 7 4 4 2 2 17 17
American kestrel Falco sparverius 2 2 0 0 0 0 0 0 2 2
prairie falcon Falco mexicanus 2 2 7 7 4 4 2 2 15 15
Vultures 5 5 13 13 5 5 0 0 23 23
turkey vulture Cathartes aura 5 5 13 13 5 5 0 0 23 23
Doves/Pigeons 0 0 0 0 1 3 0 0 1 3
mourning dove Zenaida macroura 0 0 0 0 1 3 0 0 1 3
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Table 3. Summary of individuals (# obs) and group observations (# grps) by bird type and species for fixed-point bird use
surveys at the Hermosa West Wind Resource Area, April 29, 2009 — April 13, 2010.

Spring Summer EFall Winter Total

# # # # # # # # # #
Bird Typeor Species Scientific Name gps obs grps obs grps obs grps obs grps obs
Large Corvids 8 21 2 4 1 2 9 22 20 49
American crow Corvus brachyrhynchos 5 17 2 4 1 2 7 20 15 43
black-billed magpie Pica pica 1 2 0 0 0 0 2 2 3 4
common raven Corvus corax 2 2 0 0 0 0 0 0 2 2
Passerines 191 370 169 262 191 615 89 366 640 1,613
American robin Turdus migratorius 1 1 0 0 0 0 0 0 1 1
American tree sparrow Soizella arborea 0 0 0 0 0 0 1 10 1 10
barn swallow Hirundo rustica 4 4 2 5 0 0 0 0 6 9
black-headed grosbeak Pheucticus melanocephalus 0 0 0 0 1 3 0 0 1 3
Brewer's sparrow Soizella breweri 1 1 3 6 1 2 0 0 5 9
Cassin's kingbird Tyrannus vociferans 0 0 0 0 1 1 0 0 1 1
chestnut-collared longspur Calcarius ornatus 2 2 0 0 0 0 0 0 2 2
chipping sparrow Soizella passerina 2 7 0 0 0 0 0 0 2 7
Clark's nutcracker Nucifraga columbiana 1 1 1 4 1 1 1 2 4 8
cliff swallow Petrochelidon pyrrhonota 1 1 1 3 0 0 0 0 2 4
grasshopper sparrow Ammodramus savannarum 1 1 3 3 1 1 0 0 5 5
green-tailed towhee Pipilo chlorurus 0 0 1 1 0 0 0 0 1 1
horned lark Eremophila alpestris 104 191 81 141 114 420 79 324 378 1,076
Lapland longspur Calcarius lapponicus 0 0 0 0 4 10 3 17 7 27
lark bunting Calamospiza melanocorys 0 0 0 0 1 2 0 0 1 2
lark sparrow Chondestes grammacus 0 0 2 2 0 0 0 0 2 2
lazuli bunting Passerina amoena 0 0 1 1 2 3 0 0 3 4
loggerhead shrike Lanius ludovicianus 4 4 3 3 1 1 0 0 8 8
McCown's longspur Calcarius mccownii 31 48 40 53 21 65 0 0 92 166
mountain bluebird Salia currucoides 34 102 5 7 19 68 4 12 62 189
savannah sparrow Passerculus sandwichensis 0 0 3 4 9 13 0 0 12 17
vesper sparrow Pooecetes gramineus 4 6 16 22 9 19 0 0 29 47
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Table 3. Summary of individuals (# obs) and group observations (# grps) by bird type and species for fixed-point bird use
surveys at the Hermosa West Wind Resource Area, April 29, 2009 — April 13, 2010.

Spring Summer Fall Winter Total

# # # # # # # # # #
Bird Typeor Species Scientific Name gps obs grps obs grps obs grps obs grps obs
western meadowlark Surnella neglecta 1 1 7 7 5 5 0 0 13 13
white-breasted nuthatch Stta carolinenis 0 0 0 0 1 1 1 1 2 2
Other Birds 0 0 2 2 1 1 0 0 3 3
broad-tailed hummingbird Selasphorus platycercus 0 0 1 1 0 0 0 0 1 1
northern flicker Colaptes auratus 0 0 1 1 1 1 0 0 2 2
Overall 246 471 221 317 259 703 122 412 848 1,903

# Regardless of distance from observer
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Table 4a. Mean bird use (number of birds/800-meter plot/20-minute survey), percent of total composition (%), and
frequency of occurrence (%) for each large bird type and species, by season, during the fixed-point bird use surveys

at the Hermosa West Wind Resource Area, April 29, 2009 — April 13, 2010.

Mean Use % Composition % Freguency
Bird Typeor Species Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter
Waterbirds 0.65 0.06 0.28 0 34.7 3.8 19.3 0 3.7 2.8 17 0
American whitepelican 0O 0.06 0 0 0 3.8 0 0 0 2.8 0 0
sandhill crane 0.35 0 0.28 0 18.8 0 19.3 0 1.9 0 17 0
unidentified tern 0.30 0 0 0 15.8 0 0 0 1.9 0 0 0
Waterfowl 0 0 0.03 0 0 0 2.3 0 0 0 17 0
mallard 0 0 0.03 0 0 0 2.3 0 0 0 1.7 0
Raptors 0.74 0.94 0.98 044 396 642 670 353 519 61.1 60.7 333
Accipiters 0.02 0 0.02 0 1.0 0 11 0 1.9 0 1.7 0
sharp-shinned hawk 0.02 0 0.02 0 1.0 0 11 0 1.9 0 17 0
Buteos 0.56 0.58 0.69 019 29.7 396 470 147 389 528 457 185
ferruginous hawk 0.09 0.17 0.35 0.09 5.0 113 241 74 9.3 139 270 93
red-tailed hawk 0.19 0.22 0.25 0.07 99 151 170 59 16.7 222 217 74
rough-legged hawk 0.06 0 0.05 0.02 3.0 0 36 15 3.7 0 53 19
Swainson's hawk 0.22 0.19 0.03 0 11.9 13.2 2.3 0 14.8 16.7 3.3 0
Northern Harrier 0 0.06 0.02 0 0 3.8 11 0 0 5.6 17 0
northern harrier 0 0.06 0.02 0 0 3.8 11 0 0 5.6 17 0
Eagles 0.09 0.11 0.19 0.22 5.0 7.5 132 17.6 9.3 111 153 167
bald eagle 0 0 0.04 0.04 0 0 27 29 0 0 2.0 3.7
golden eagle 0.09 0.11 0.15 0.19 50 7.5 105 147 9.3 111 153 130
Falcons 0.07 0.19 0.07 0.04 4.0 132 45 29 7.4 16.7 6.7 3.7
American kestrel 0.04 0 0 0 20 0 0 0 3.7 0 0 0
prairie falcon 0.04 0.19 0.07 0.04 2.0 13.2 45 29 3.7 16.7 6.7 3.7
Vultures 0.09 0.36 0.08 0 5.0 24.5 5.7 0 9.3 333 8.3 0
turkey vulture 0.09 0.36 0.08 0 5.0 24.5 5.7 0 9.3 33.3 8.3 0
Doves/Pigeons 0 0 0.05 0 0 0 3.4 0 0 0 17 0
mourning dove 0 0 0.05 0 0 0 34 0 0 0 1.7 0
Western EcoSystems Technology, Inc. 34 July 16, 2010



Hermosa West Final Report

Table 4a. Mean bird use (number of birds/800-meter plot/20-minute survey), percent of total composition (%), and
frequency of occurrence (%) for each large bird type and species, by season, during the fixed-point bird use surveys
at the Hermosa West Wind Resource Area, April 29, 2009 — April 13, 2010.

Mean Use % Composition % Freguency
Bird Typeor Species Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter
Large Corvids 0.39 0.11 0.03 0.81 20.8 75 23 64.7 13.0 5.6 17 14.8
American crow 0.31 0.11 0.03 0.78 16.8 7.5 23 618 9.3 5.6 17 13.0
black-billed magpie 0.04 0 0 0.04 20 0 0 2.9 19 0 0 19
common raven 0.04 0 0 0 2.0 0 0 0 3.7 0 0 0
Overall 1.87 1.47 1.47 1.26 100 100 100 100
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Table 4b. Mean bird use (number of birds/100-meter plot/20-minute survey), percent of total composition (%), and
frequency of occurrence (%) for each small bird type and species, by season, during the fixed-point bird use surveys
at the Hermosa West Wind Resource Area, April 29, 2009 — April 13, 2010.

Mean Use % Composition % Freguency
Bird Typeor Species Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter
Passerines 6.85 728 1028 7.07 100 99.2 99.8 100 87.0 100 96.3 50.0
American robin 0.02 0 0 0 0.3 0 0 0 1.9 0 0 0
American tree sparrow 0 0 0 0.19 0 0 0 2.6 0 0 0 19
barn swallow 0.07 0.14 0 0 11 19 0 0 5.6 2.8 0 0
black-headed grosbeak 0 0 0.05 0 0 0 0.5 0 0 0 17 0
Brewer's sparrow 0.02 0.17 0.03 0 0.3 2.3 0.3 0 19 5.6 17 0
Cassin's kingbird 0 0 0.02 0 0 0 0.2 0 0 0 17 0
chestnut-collared longspur  0.04 0 0 0 0.5 0 0 0 3.7 0 0 0
chipping sparrow 0.13 0 0 0 1.9 0 0 0 1.9 0 0 0
Clark's nutcracker 0.02 011 0.02 0.04 0.3 15 0.2 0.5 19 2.8 2.0 1.9
cliff swallow 0.02 0.08 0 0 0.3 11 0 0 1.9 2.8 0 0
grasshopper sparrow 0.02 0.08 0.02 0 0.3 11 0.2 0 19 8.3 17 0
green-tailed towhee 0 0.03 0 0 0 04 0 0 0 2.8 0 0
horned lark 3.54 392 703 630 516 534 683 89.0 796 972 843 481
Lapland longspur 0 0 017 031 0 0 1.6 4.5 0 0 5.0 3.7
lark bunting 0 0 0.03 0 0 0 0.3 0 0 0 17 0
lark sparrow 0 0.06 0 0 0 0.8 0 0 0 5.6 0 0
lazuli bunting 0 0.03 0.05 0 0 04 0.5 0 0 2.8 3.3 0
loggerhead shrike 0.07 0.08 0.02 0 11 11 0.2 0 7.4 8.3 17 0
McCown's longspur 0.89 147 1.08 0 13.0 20.1 10.5 0 29.6 55.6 250 0
mountain bluebird 1.89 019 113 022 276 2.7 110 31 333 111 200 37
savannah sparrow 0 011 0.22 0 0 15 21 0 0 5.6 8.3 0
vesper sparrow 0.11 061 0.32 0 1.6 8.3 31 0 5.6 27.8 100 0
western meadowlark 0.02 019 0.08 0 0.3 2.7 0.8 0 19 194 8.3 0
white-breasted nuthatch 0 0 0.02 0.02 0 0 0.2 0.3 0 0 1.7 1.9
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Table 4b. Mean bird use (number of birds/100-meter plot/20-minute survey), percent of total composition (%), and

frequency of occurrence (%) for each small bird type and species, by season, during the fixed-point bird use surveys
at the Hermosa West Wind Resource Area, April 29, 2009 — April 13, 2010.

Mean Use % Composition % Freguency
Bird Typeor Species Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter
Other Birds 0 0.06 0.02 0 0 0.8 0.2 0 0 5.6 1.7 0
broad-tailed hummingbird 0 0.03 0 0 0 04 0 0 0 2.8 0 0
northern flicker 0 0.03 0.02 0 0 0.4 0.2 0 0 2.8 17 0
Overall 6.85 733 1030 7.07 100 100 100 100
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Table 5. Flight height characteristics, by bird type, observed during the fixed-point bird use surveys at the
Hermosa West Wind Resource Area, April 29, 2009 — April 13, 2010. Large bird observations were limited
to within an 800-meter (m) radius, and small bird observations were limited to within a 100-m radius.

# Groups # Obs Mean Flight % Obs % Within Flight Height Categories
Bird Type Flying Flying Height (m) Flying 0-35m 35-130m* >130m
Waterbirds 4 54 93.75 100 29.6 66.7 3.7
Waterfowl 1 2 50.00 100 0 100 0
Raptors 147 147 28.20 94.2 62.6 374 0
Accipiters 2 2 22.50 100 100 0 0
Buteos 94 94 28.73 92.2 60.6 394 0
Northern Harrier 3 3 13.33 100 100 0 0
Eagles 31 31 35.29 96.9 419 58.1 0
Falcons 17 17 15.65 100 100 0 0
Vultures 23 23 29.04 100 52.2 47.8 0
Doves/Pigeons 1 3 4.00 100 100 0 0
Large Corvids 18 47 6.06 95.9 100 0 0
LargeBirds Overall 194 276 27.59 96.2 61.6 37.7 0.7
Passerines 585 1,543 219 95.7 100 0 0
Other Birds 3 3 3.67 100 100 0 0
Small Birds Overall 588 1,546 2.20 95.7 100 0 0
#The likely rotor-swept heights for potential collision with aturbine blade or 115 to 427 feet (35 to 130 m) above ground level.
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Table 6a. Relative exposure index and flight characteristics for large bird species during the fixed-point bird
use surveys at the Hermosa West Wind Resour ce Area, April 29, 2009 — April 13, 2010.

% Flying % Flying
#Groups  Overall % Within RSH® Based Exposure Within RSH at

Species Flying Mean Use  Flying on Initial Obs I ndex Anytime
sandhill crane 2 0.13 100 100 0.13 100
golden eagle 27 0.14 96.4 59.3 0.08 63.0
red-tailed hawk 34 0.17 91.9 44.1 0.07 64.7
turkey vulture 23 0.13 100 47.8 0.06 56.5
ferruginous hawk 33 0.17 89.2 30.3 0.04 36.4
Swainson's hawk 20 0.10 95.2 45.0 0.04 80.0
rough-legged hawk 7 0.03 100 42.9 0.01 42.9
bald eagle 4 0.02 100 50.0 0.01 75.0
mallard 1 <0.01 100 100 <0.01 100
American crow 13 0.36 95.3 0 0 0
prairie falcon 15 0.08 100 0 0 13.3
unidentified tern 1 0.06 100 0 0 0
black-billed magpie 3 0.02 100 0 0 0
northern harrier 3 0.02 100 0 0 0
American white pelican 1 0.01 100 0 0 0
mourning dove 1 0.01 100 0 0 0
American kestrel 2 <0.01 100 0 0 0
common raven 2 <0.01 100 0 0 0
sharp-shinned hawk 2 <0.01 100 0 0 0

#RSH - the likely rotor-swept heights for potential collision with aturbine blade or 115 to 427 feet (35 to 130 meters) above ground level.
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Table 6b. Relative exposure index and flight characteristics for small bird species during the fixed-point bird
use surveys at the Hermosa West Wind Resour ce Area, April 29, 2009 — April 13, 2010.

% Flying % Within
#Groups Overall % Within RSH® Based Exposure RSH at
Species Flying Mean Use Flying on Initial Obs I ndex Anytime
horned lark 345 5.27 96.2 0 0 0
McCown's longspur 91 0.78 98.8 0 0 0
mountain bluebird 60 0.76 97.4 0 0 0
vesper sparrow 24 0.24 894 0 0 0
Lapland longspur 6 0.14 85.2 0 0 0
savannah sparrow 11 0.07 94.1 0 0 0
western meadowlark 7 0.07 53.8 0 0 0
American tree sparrow 1 0.06 100 0 0 0
Brewer's sparrow 5 0.05 100 0 0 0
barn swallow 6 0.05 100 0 0 0
Clark's nutcracker 4 0.05 100 0 0 0
loggerhead shrike 7 0.04 87.5 0 0 0
grasshopper sparrow 2 0.03 40.0 0 0 0
chipping sparrow 2 0.03 100 0 0 0
cliff swallow 2 0.02 100 0 0 0
lazuli bunting 2 0.02 75.0 0 0 0
lark sparrow 2 0.01 100 0 0 0
northern flicker 2 0.01 100 0 0 0
black-headed grosbeak 1 0.01 100 0 0 0
white-breasted nuthatch 1 <0.01 50.0 0 0 0
chestnut-collared longspur 2 <0.01 100 0 0 0
broad-tailed hummingbird 1 <0.01 100 0 0 0
green-tailed towhee 1 <0.01 100 0 0 0
lark bunting 1 <0.01 100 0 0 0
American robin 1 <0.01 100 0 0 0
Cassin's kingbird 1 <0.01 100 0 0 0

#RSH - the likely rotor-swept heights for potential collision with aturbine blade or 115 - 427 feet (35 to 130 meters) above ground level.
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Table 7. Summary of sensitive species observed at the Hermosa West Wind Resour ce Area during fixed-point bird

use surveys (FP) and asincidental wildlife observations (Inc.), April 29, 2009 to April 13, 2010.

Scientific Name Status EP Total
#of #of #of #of #of #of
Species gps obs grps obs grps aobs
McCown's longspur Calcarius mccownii NSS4;F-SOC 92 166 0 0 92 166
ferruginous hawk Buteo regalis NSS3; F-SOC 37 37 6 6 43 43
sandhill crane Grus canadensis NSS3 2 36 0 0 2 36
golden eagle Aquila chrysaetos EA;F-SOC 28 28 1 1 29 29
Swainson's hawk Buteo swainsoni NSS4 21 21 0 0 21 21
prairie falcon Falco mexicanus F-SOC 15 15 15 15
Brewer's sparrow Soizella breweri NSS4;F-SOC 5 9 0 0 5 9
loggerhead shrike Lanius ludovicianus F-SOC 8 8 0 0 8 8
bald eagle Haliaeetus leucocephalus  NSS2;EA;F-soCc 4 4 1 1 5 5
grasshopper sparrow Ammodramus savannarum NS$4;F-SOC 5 5 0 0 5 5
chestnut-collared longspur  Calcarius ornatus NSS4;F-SOC 2 2 0 0 2 2
American white pelican Pelecanus erythrorhyncos  NSs3 1 2 0 0 1 2
lark bunting Calamospiza melanocorys  NSS4;F-SOC 1 2 0 0 1 2
Overall 12 species 221 335 8 8 229 343

NSSL1 - Populations gresatly restricted or declining, extirpation possible OR ongoing significant loss of habitat.

NSS2 - Populations declining, extirpation possible; habitat restricted or vulnerable but no recent or ongoing significant loss; species likely sensitive to human disturbance OR

populations declining or restricted in numbers or distribution, extirpation not imminent; ongoing significant loss of habitat.

NSS3 - Populations greatly restricted or declining, extirpation possible; habitat not restricted, vulnerable but no loss; species not sensitive to human disturbance OR populations
declining or restricted in numbers or distribution, extirpation not imminent; habitat restricted or vulnerable but no recent or ongoing significant loss; species likely sensitive
to human disturbance OR species widely distributed; population status or trends unknown but suspected to be stable; on-going significant loss of habitat.

NSS4 - Populations greatly restricted or declining, extirpation possible; habitat stable and not restricted OR populations declining or restricted in numbers or distribution, extirpation
not imminent; habitat not restricted, vulnerable but no loss; species not sensitive to human disturbance OR species widely distributed, population status or trends unknown
but suspected to be stable; habitat restricted or vulnerable but no recent or on-going significant loss; species likely sensitive to human disturbance OR populations stable or

increasing and not restricted in numbers or distribution; on-going significant loss of habitat.

NSS Definitions from WGFD (2005) and Wyoming's Natural Diversity Database (WY NDD 2009).
F-SOC — Federal species of concern (USFWS 2010)
EA — Federal Bald and Golden Eagle Protection Act (BGEPA 1940).
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Table 8. Nesting raptor species and nest density observed at the Hermosa West Wind
Resour ce Area and within a one-mile buffer.

# of Nests Density (nests/mi?)
#of Nests  Within One-Mile Within One-Mile
Within Buffer of Within Buffer of the

Species HWWRA HWWRA HHWRA HHWRA
red-tailed hawk 2 2 0.11 0.04
golden eagle 1 1 0.06 0.02
great horned owl 1 1 0.06 0.02
Swainson’s hawk 1 1 0.06 0.02
prairie falcon 0 1 0 0.02
unknown/inactive 9 11 0.52 0.25
Overall 14 17 0.80 0.38
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Table 9. Incidental wildlife observed while conducting all surveys at the
Hermosa West Wind Resour ce Area, April 29, 2009 — April 13, 2010.

Species Scientific Name #ar ps # obs
ferruginous hawk Buteo regalis 6 6
golden eagle Aquila chrysaetos 1 1
bald eagle Haliaeetus leucocephalus 1 1
red-tailed hawk Buteo jamaicensis 1 1
Bird Subtotal 4 species 9 9
ek Cervus elaphus 4 295
pronghorn Antilocapra americana 11 85
coyote Canislatrans 2 2
Mammal Subtotal 3 species 17 382
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Table 10. Comparison of raptor use estimates and raptor mortality among wind-energy
facilitiesin North America and the Hermosa West Wind Resour ce Area.

Use Raptor # of Total
Wind-Ener gy Facility Estimate® Mortality® Turbines MW
Hermosa West, WY 0.75

Rocky Mountains
Summerview, Alb. (2005/2006) 0.11 39 70.2
Judith Gap, MT 0.09 90 135
Foote Creek Rim, WY (Phase |; 1999) 0.08 69 414
Foote Creek Rim, WY (Phase I; 2000) 0.05 69 41.4
Foote Creek Rim, WY (Phase I; 2001/2002) 0 69 41.4
Western
Diablo Winds, CA 2.16 0.87 31 20
SMUD, CA 0.53 22 15
High Winds, CA 2.34 0.39 90 162
Leaning Juniper, OR 0.52 0.21 67 100.5
Big Horn, WA 0.51 0.15 133 199.5
Hopkins Ridge, WA 0.70 0.14 83 150
Klondikell, OR 0.50 0.11 50 75
Stateline, OR/WA (2002) 0.23 0.09 454 300
Stateline, OR/WA (2003) 0.21 0.09 454 300
Wild Horse, WA 0.29 0.09 127 229
Zintel, WA 0.43 0.05 38 50
Nine Canyon, WA 0.35 0.05 37 48
Combine Hills, OR 0.75 0 41 41
Vansycle, OR 0.66 0 38 24.9
Klondike, OR 0.50 0 16 24
Northeastern

Noble Ellenburg, NY 0.32 54 80
Noble Clinton, NY 0.29 67 100.5
Maple Ridge, NY (2007) 0.25 195 321.75
NobleBliss, NY 0.19 67 100
Maple Ridge, NY (2006) 0.04 120 198
Buffalo Mountain, TN (2006) 0 18 29
Buffalo Mountain, TN (2000-2003) 0 3 1.98
Mount Storm, WV (2008) 0 82 164
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Table 10. Comparison of raptor use estimates and raptor mortality among wind-energy
facilitiesin North America and the Her mosa West Wind Resource Area.

Midwest
NPPD Ainsworth, NE 0.06 36 59.4
Buffalo Ridge, MN 0.64 0.02 281 210.75
Southern Plains
Buffalo Gap, TX 0.10 67 134

& number of raptors/plot/20-minute survey
® humber of fatalities’MW/year
Data from the following sources:

Wind-Ener gy Facility Use Estimate Mortality Estimate

Summerview, Alb. (05/06) Brown and Hamilton 2006|Nine Canyon, WA
Judith Gap, MT TRC 2008 Combine Hills, OR

[Wind-Ener gy Facility Use Estimate Mortality Estimate
Erickson et al. 2001b Erickson et al. 2003c
Young et al. 2003d  Young et al. 2006

Foote Creek Rim, WY (Phase I; 99) Young et al. 2003c Vansycle, OR WCIA and WEST Erickson et a. 2000
1997
Foote Creek Rim, WY (Phase I; 00) Young et al. 2003c Klondike, OR Johnson et al. 2002a  Johnson et al. 2003

Diablo Winds, CA WEST 2006 WEST 2008a Noble Ellensburg, NY Jain et al. 2009a
SMUD, CA URSet al. 2005 Noble Clinton, NY Jain et al. 2009b
High Winds, CA Kerlinger et a. 2005 Kerlinger et al. 2006 Maple Ridge, NY (07) Jain et al. 2008
Leaning Juniper, OR Kronner et al. 2005 Gritski et al. 2008 Noble Bliss, NY Jain et al. 2009c
Big Horn, WA Johnson and Erickson 2004 Kronner et al. 2008 Maple Ridge, NY (06) Jain et al. 2007
Hopkins Ridge, WA Young et al. 2003a Young et al. 2007a Buffalo Mountain, TN (06) Fiedler et al. 2007

Klondike |1, OR
Stateline, OR/WA (02)
Stateline, OR/WA (03)

Johnson 2004
Erickson et al. 2002b
Erickson et al. 2003b

NWC and WEST 2007
Erickson et al. 2004
Erickson et al. 2004

03)
Mount Storm, WV (08)
NPPD Ainsworth, NE

Buffalo Mountain, TN (00-

Nicholson 2003, 2005

Young et al. 2009
Derby et al. 2007

Wild Horse, CA Erickson et al. 2003d Erickson et al. 2008 Buffalo Ridge, MN Erickson et al. 2002b Erickson et al. 2002b
Zintel, WA Erickson et al. 2002a Erickson et al. 2008 Buffalo Gap, TX Tierney 2007
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Table 11. Wind-energy facilities in North America with mortality data for all
bird species, grouped by geographic region.

Mortality # of Total

Wind-Energy Facility Estimate® Turbines MW
Rocky Mountains
Foote Creek Rim, WY (Phase I; 1999) 3.40 69 41.4
Judith Gap, MT 3.01 90 135
Foote Creek Rim, WY (Phase I; 2000) 242 69 41.4
Foote Creek Rim, WY (Phase I; 2001/2002) 1.93 69 41.4
Western
Leaning Juniper, OR 6.66 67 100.5
Dillon, CA 4.71 45 45
Diablo Winds, CA 4.29 31 20
Stateline, OR/WA (2002) 3.48 454 300
Klondike I, OR 3.14 50 75
Stateline, OR/WA (2003) 2.95 454 300
Nine Canyon, WA 2.76 37 48
Combine Hills, OR 2.56 41 41
Big Horn, WA 254 133 199.5
High Winds, CA (2004) 1.62 90 162
Wild Horse, WA 1.55 127 229
Hopkins Ridge, WA 1.23 83 150
High Winds, CA (2005) 1.10 90 162
SMUD, CA 0.99 15
Vansycle, OR 0.95 38 24.9
Klondike, OR 0.95 16 24
Midwest
Blue Sky Green Field, WI 7.17 88 145
Kewaunee County, WI 6.55 31 20
Buffalo Ridge, MN (Phase 111; 1999) 5.93 138 103.5
Buffalo Ridge, MN (Phase |; 1996) 4.14 73 25
Buffalo Ridge, MN (Phase I1; 1999) 3.57 143 107.25
Buffalo Ridge, MN (Phase |; 1998) 3.14 73 25
Ripley, Ont. 3.09 38 76
Wolfe Island, Ont. 3.04 86 197.8
Buffalo Ridge, MN (Phase |; 1997) 251 73 25
Buffalo Ridge, MN (Phase I1; 1998) 247 143 107.25
NPPD Ainsworth, NE 1.63 36 59.4
Buffalo Ridge, MN (Phase |; 1999) 1.43 73 25
Crescent Ridge, IL 0.87 33 49.5
Top of lowa, 1A (2004) 0.73 89 80
Top of lowa, IA (2003) 0.42 89 80
Southern Plains

Buffalo Gap, TX 1.32 67 134
Oklahoma Wind Energy Center, OK 0.08 68 102
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Table 11. Wind-energy facilities in North America with mortality data for all
bird species, grouped by geographic region.

Mortality # of Total

Wind-Ener gy Facility Estimate® Turbines MW
Northeastern

Buffalo Mountain, TN (2000-2003) 13.93 3 2
Maple Ridge, NY (2006) 5.81 120 198
Noble Ellenburg, NY (2009) 3.79 54 80
Maple Ridge, NY (2007) 3.44 195 321.75
Mountaineer, WV 3.00 44 66
Noble Bliss, NY (2008) 2.86 67 100
Noble Bliss, NY (2009) 2.81 67 100
Noble Clinton, NY (2008) 2.17 67 100.5
Mount Storm, WV (2008) 191 82 164
Cohocton/Dutch Hill, NY 1.88 50 125
Mars Hill, ME (2008) 1.76 28 42
Mars Hill, ME (2007) 1.67 28 42
Munnsville, NY 1.48 23 34.5
Noble Ellenburg, NY (2008) 1.40 54 80
Noble Clinton, NY (2009) 1.17 67 100
Buffalo Mountain, TN (2006) 1.10 18 29
Summerview, Alb. (2005/2006) 1.06 39 70.2

&= number of bird fatalities'megawatt (MW)/year

Data from the following sources:

Wind-Energy Facility

Mortality Estimate

\Wind-Energy Facility

Mortality Estimate

Foote Creek Rim, WY (Phase ; 99)
Judith Gap, MT
Foote Creek Rim, WY (Phase |; 00)

Foote Creek Rim, WY (Phase I; 01/02)

Leaning Juniper, OR

Dillon, CA

Diablo Winds, CA

Stateline, OR/WA (02)
Klondike I, OR

Stateline, OR/WA (03)

Nine Canyon, WA

Combine Hills, OR

Big Horn, WA

High Winds, CA (04)

Wild Horse, CA

Hopkins Ridge, WA

High Winds, CA (05)

SMUD, CA

Vansycle, OR

Klondike, OR

Blue Sky Green Field, WI
Kewaunee County, WI

Buffalo Ridge, MN (Phase I11; 99)
Buffalo Ridge, MN (Phase I; 96)
Buffalo Ridge, MN (Phase I1; 99)
Buffalo Ridge, MN (Phase I; 98)
Ripley, Ont.

Young et al. 2003c
TRC 2008

Young et al. 2003c
Young et al. 2003c
Gritski et al. 2008
Chatfield et al. 2009
WEST 2008a
Erickson et al. 2004
NWC and WEST 2007
Erickson et al. 2004
Erickson et al. 2003c
Young et al. 2006
Kronner et al. 2008
Kerlinger et al. 2006
Erickson et al. 2008
Young et al. 2007a
Kerlinger et a. 2006
URSet al. 2005
Erickson et al. 2000
Johnson et al. 2003
Gruver et al. 2009
Howe et al. 2002
Johnson et al. 2000a
Johnson et al. 2000a
Johnson et al. 2000a
Johnson et al. 2000a
Jacques Whitford 2009

Wolfe Island, Ont.

Buffalo Ridge, MN (Phase I; 97)
Buffalo Ridge, MN (Phase I1; 98)
NPPD Ainsworth, NE

Buffalo Ridge, MN (Phase I; 99)
Crescent Ridge, 1L

Top of lowa, 1A (2004)

Top of lowa, 1A (2003)

Buffalo Gap, TX

Oklahoma Wind Energy Center, OK

Buffalo Mountain, TN (00-03)
Maple Ridge, NY (06)

Noble Ellensburg, NY (2009)
Maple Ridge, NY (07)
Mountaineer, WV

Noble Bliss, NY (2008)
Noble Bliss, NY (2009)
Noble Clinton, NY (2008)
Mount Storm, WV (08)
Cohocton/Dutch Hill, NY
Mars Hill, ME (08)

Mars Hill, ME (07)
Munnsville, NY

Noble Ellensburg, NY (2008)
Noble Clinton, NY (2009)
Buffalo Mountain, TN (06)
Summerview, Alb. (05/06)

Stantec Ltd. 2010
Johnson et al. 2000a
Johnson et al. 2000a
Derby et a. 2007
Johnson et al. 2000a
Kerlinger et a. 2007
Jain 2005

Jain 2005

Tierney 2007
Piorkowski 2006
Nicholson 2005

Jain et al. 2007

Jain et a. 2010c
Jain et al. 2008
Kerns and Kerlinger 2004
Jain et al. 2009¢c
Jain et a. 2010a
Jain et al. 2009b
Young et al. 2009
Stantec 2010
Stantec 2009
Stantec 2008a
Stantec 2008b

Jain et a. 2009a
Jain et al. 2010b
Fiedler et al. 2007
Brown and Hamilton 2006

Western EcoSystems T echnology, Inc.

47

July 16, 2010



Hermosa West Final Report

Figure 1. Location of the Hermosa West Wind Resource Area.
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Figure 2. Overview of the Hermosa West Wind Resour ce Area.
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Figure 3. Mapped vegetation and habitat types within the Hermosa West Wind Resource
Area.
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Figure 4. Fixed-point bird use points at the Hermosa West Wind Resour ce Area.
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Figure 5. Mean use (number of birds/20-minute survey) at each fixed-point bird
use point for all birds, major bird types, and raptor subtypes at the
Hermosa West Wind Resour ce Ar ea.
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Figure 5 (continued). M ean use (number of birds/20-minute survey) at each fixed-
point bird use point for all birds, major bird types, and raptor subtypes at
the Hermosa West Wind Resour ce Ar ea.
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Figure 5 (continued). Mean use (number of birds/20-minute survey) at each fixed-
point bird use point for all birds, major bird types, and raptor subtypes at
the Hermosa West Wind Resource Ar ea.
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Figure 5 (continued). Mean use (number of birds/20-minute survey) at each fixed-
point bird use point for all birds, major bird types, and raptor subtypes at
the Hermosa West Wind Resource Ar ea.
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Figure 5 (continued). Mean use (number of birds/20-minute survey) at each fixed-
point bird use point for all birds, major bird types, and raptor subtypes at
the Hermosa West Wind Resource Ar ea.
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Figure 5 (continued). M ean use (number of birds/20-minute survey) at each fixed-
point bird use point for all birds, major bird types, and raptor subtype at
the Hermosa West Wind Resource Area. Passerine observations were
focused within 100-meter viewsheds.
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Figure 6a. Spatial use by flight paths of buteos at the Hermosa West Wind Resource
Area.
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Figure 6b. Spatial use by flight paths of falcons at the Hermosa West Wind Resour ce
Area.
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Figure 6¢. Spatial use by flight paths of accipiters, norther harriers, and eagles at the
Hermosa West Wind Resource Area.
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Figure 6d. Spatial use by flight paths of vultures at the Hermosa West Wind Resour ce
Area.
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Figure 7. Location of raptor nests at the Hermosa West Wind Resour ce Area.
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Figure 8. Comparison of annual raptor use between the Hermosa West Wind Resource Area and other United States wind-
ener gy facilities.
Data from the following sources:

Wind-Energy Facility Reference Wind-Ener gy Facility Reference Wind-Ener gy Facility Resource

Hermosa West, WY This study.

High Winds, CA Kerlinger et al. 2005 Stateline Reference URSet al. 2001 Nine Canyon, WA Erickson et a. 2001b
Diablo Winds, CA WEST 2006 Buffalo Ridge, MN Erickson et al. 2002b Maiden, WA Erickson et al. 2002b
Altamont Pass, CA Erickson et al. 2002b White Creek, WA NWC and WEST 2005 Hatchet Ridge, CA Young et al. 2007b
Glenrock/Rolling Hills, WY Johnson et al. 2008a Foote Creek Rim, WY Erickson et a. 2002b Biglow Canyon, OR WEST 2005c¢
Elkhorn, OR WEST 2005a Roosevelt, WA NWC and WEST 2004 Wild Horse, WA Erickson et al. 2003d
Cotterel Mtn., ID BLM 2006 Leaning Juniper, OR Kronner et a. 2005 Biglow Reference, OR WEST 2005¢c

Swauk Ridge, WA Erickson et al. 2003a Dunlap, WY Johnson et al. 2009a Simpson Ridge, WY Johnson et al. 2000b
Golden Hills, OR Jeffrey et a. 2008 Klondike, OR Johnson et al. 2002a Invenergy Vantage, WA WEST 2007

Windy Flats, WA Johnson et al. 2007 Seven Mile Hill, WY Johnson et al. 2008b Grand Ridge, IL Derby et al. 2009
Combine Hills, OR Young et a. 2003d Stateline, WA/OR Erickson et a. 2002b Tehachapi Pass, CA Erickson et a. 2002b
Desert Claim, WA Young et al. 2003b Condon, OR Erickson et al. 2002b Sunshine, AZ WEST and the CPRS 2006
Hopkin's Ridge, WA Young et al. 2003a High Plains, WY Johnson et a. 2009b Dry Lake, AZ Young et a. 2007c

Reardon, WA

WEST 2005b

Zintel Canyon, WA

Erickson et al. 2002a

San Gorgonio, CA

Erickson et al. 2002b

Western EcoSystems T echnology, Inc.

63

July 16, 2010



Hermosa West Final Report

Overadl Raptor Use 0.75
Predicted Fatality Rate 0.13 fatalitiess MW/year
90.0% Prediction Interval (0, 0.39 fatalitiessMW/year)
Figure 9. Regression analysis comparing raptor use estimations versus estimated raptor

mortality.

Data from the following sources:

Raptor Use

(birds/plot Raptor Mortality
Wind-Ener gy Facility /20-min survey) Reference (fatalitiessMW/yr)  Reference
Buffalo Ridge, MN 0.64 Erickson et al. 2002b 0.02 Erickson et al. 2002b
Combine Hills, OR 0.75 Young et al. 2003d 0.00 Young et al. 2006
Diablo Winds, CA 2.161 WEST 2006 0.87 WEST 2008b
Foote Creek Rim, WY 0.55 Johnson et al. 2000b 0.04 Young et al. 2003c
High Winds, CA 2.34 Kerlinger et al. 2005 0.39 Kerlinger et al. 2006
Hopkins Ridge, WA 0.70 Young et al. 2003a 0.14 Young et al. 2007a
KlondikeIl, OR 0.50 Johnson 2004 0.11 NWC and WEST 2007
Klondike, OR 0.50 Johnson et al. 2002a 0.00 Johnson et al. 2003
Stateline, WA/OR 0.48 Erickson et al. 2004 0.09 Erickson et al. 2002b
Vansycle, OR 0.66 WCIA and WEST 1997 0.00 Erickson et al. 2000
Wild Horse, WA 0.29 Erickson et al. 2003d 0.09 Erickson et al. 2008
Zintel, WA 0.43 Erickson et al. 2002a 0.05 Erickson et al. 2002b
Bighorn, WA 0.51 Johnson and Erickson 2004 0.15 Kronner et al. 2008

Western EcoSystems T echnology, Inc. 64 July 16, 2010



	Appendix D - Wetland Assessment Reports

	Appendix E - Wildlife Baseline Studies



