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1.0 Introduction and Purpose

Constantine North, Inc. (Constantine), has contracted HDR, Inc. (HDR), to prepare a Jurisdictional
Determination Report (JDR) in support of the Palmer Exploration Project (project) located north of Haines,
Alaska. This JDR delineates and describes the wetlands and other waters of the U.S. within the study
area.

The wetlands and other waters of the U.S. identified in this report are potentially subject to jurisdiction of
the U.S. Army Corps of Engineers (USACE) under the authority of Section 404 of the Clean Water Act of
1972 (as amended) or Section 10 of the Rivers and Harbors Act of 1899. Information presented herein is
intended to comply with the USACE guidance for jurisdictional determination reports, Special Public
Notice (SPN) 2010-45 (USACE 2010).

HDR has conducted three prior wetland mapping tasks in support of the project. In 2013, HDR prepared a
field-verified JDR for a 233-acre area along Glacier Creek (HDR 2013), and in 2015 and 2017, HDR
prepared office-based mapping totaling approximately 12,800 acres (HDR 2015, 2017; Figure 1). The
study area for this field-verified JDR surrounds the previous JDR effort and includes portions of the other
office-based mapping efforts.

1.1 Study Area Description

The 2017 study area comprises approximately 4,580 acres
northwest of Haines, along Glacier Creek from its
headwaters to its confluence with the Klehini River (Inset 1), ;
encompassing much of the Glacier Creek watershed. A Seaby
Access is via a maintained dirt road that enters from the east - ;
and then turns roughly southwest to parallel Glacier Creek
and bisect the study area. Unmaintained dirt roads and all-
terrain vehicle (ATV) trails run through the area as well. The
study area extends approximately 5.5 miles from the
southwest end to the northeast border, and approximately Palmer Exploration Project Study Area |
1.8 miles north to south at its widest point. Location '
information is included in Table 1.

Inset 1: Location and Vicinity of Study Area

Table 1. Location Information for the Study Area

Latitude/Longitude (NAD83) 59°24'30.01"/-136°19'32.06"

Sections, 23, 24, 25, 26, 34, 35, and 36; Township 28
South, Range 53 East, Copper River Meridian

Sections 19, 20, 21, 28, 29, 30, 31, and 32; Township 28

Public Land Survey System South, Range 54 East, Copper River Meridian

Sections 5 and 6; Township 29 South, Range 54 East,
Copper River Meridian

U.S. Geological Survey Quadrangle Skagway B-4
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Table 1. Location Information for the Study Area

Watersheds Little Boulder Creek-Klehini River and Glacier Creek
12-digit Hydrologic Unit Codes 190103031005 and 190103031002
Ecoregion? Pacific Coastal Mountains
Major Land Resource AreaP Southern Alaska Coastal Mountains

4 Gallant et al. 1995
b Natural Resources Conservation Service (NRCS) 2004

1.2 Regulatory Definitions

Wetlands, other waters of the U.S., and uplands (non-wetlands), as referenced in this report, are defined
as follows:

Wetlands: “Those areas that are inundated or saturated by surface or groundwater at a frequency and
duration sufficient to support, and that under normal circumstances do support, a prevalence of
vegetation typically adapted for life in saturated soil conditions” (33 Code of Federal Regulations [CFR]
Part 328.3(b)). Wetlands are a subset of “waters of the U.S.” Note that according to the 1987 Corps of
Engineers Wetlands Delineation Manual (Wetlands Delineation Manual) and in the 2007 Regional
Supplement to the Corps of Engineers Wetland Delineation Manual: Alaska Region (Regional
Supplement; USACE 1987, 2007), wetlands must possess the following three characteristics: (1) a
vegetation community dominated by plant species that are typically adapted for life in saturated soils,
(2) inundation or saturation of the soil during the growing season, and (3) soils that are saturated,
flooded, or ponded long enough during the growing season to develop anaerobic conditions.

Waters of the U.S.: In addition to wetlands, waters of the U.S. include other waterbodies regulated by
USACE, including navigable waters, lakes, ponds, and streams.

Uplands: Non-water and non-wetland areas are called uplands.

2.0 Methods

2.1 Field Work

HDR wetland scientists Doug Jewell and Erin Cunningham conducted an on-site investigation of wetlands
and waterbodies within the study area from July 19 to 22, 2017. Soil conditions, hydrology, and
vegetation communities were studied using methods described in the 1987 Wetlands Delineation Manual
and 2007 Regional Supplement (USACE 1987, 2007).

Standard USACE Wetland Determination Forms were completed at 19 sites. Photographs and
observational data were collected at 43 additional Observation Points to document sites that exhibited
characteristics similar to those areas where a data form had already been completed, or to document the
presence of a waterbody or stream. Locations of both Wetland Determination Form and Observation
Point sites were logged into a handheld global positioning system (GPS) unit and are shown on Figures 4
through 11.
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2.2 Wetland Mapping and Classification

Upon returning from the field, scientists analyzed field-collected data and reviewed the following datasets
in a Geographic Information System (GIS) to help delineate and classify wetlands and waterbodies in the
study area:

¢ Digital color ortho-rectified aerial photography taken in July 2013, at sub-meter horizontal
accuracy ground pixel resolution provided by Constantine (Constantine 2013).

¢ LiDAR-derived topographic contours and hillshade data, at 2-meter intervals, provided by
Constantine (Constantine 2013).

e Soil Survey for the Haines Area, Alaska (NRCS 2005)

¢ U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory (NW1) digital wetland
mapping (USFWS 2017).

GPS locations of field-visited sites were overlaid on the aerial photography in GIS to identify and classify
wetlands and other waters present within the study area. Aerial photography vegetation signatures from
these field-visited sites were then extrapolated to similar locations throughout the study area, and
wetland/upland boundaries were digitized into GIS. Delineating wetlands from aerial photography
includes the following methods:

e Vegetation clues: Scientists examine aerial photographs for saturation-adapted vegetation
communities; indicative canopy structure and height; and presence of hydrophytic plant species.

e Evidence of soil saturation: A site’s proximity to streams, open water habitat, and marshes can be
indicative of shallow subsurface water. Scientists, therefore, look for visible evidence of wetland
hydrology, including surface water and darker areas of photos that indicate surface saturation.

e Topography: Evidence of topographic high points and sloped surfaces that would allow soils to
drain supports the classification of areas as upland. Topographic depressions, toes of slopes, and
flat topography serve as indicators of potentially poor soil drainage.

Wetlands and waterbodies were classified based on a review of field notes, data forms, and site
photographs. Polygons identifying homogeneous wetland and waterbody areas in the GIS-based
mapping were attributed with NWI mapping codes based on the USFWS’s Classification of Wetlands and
Deepwater Habitats of the U.S. (Cowardin et al. 1979).

3.0 Summary of Wetland Indicators

The vegetation, hydrology, and soil conditions described in this report are based on the field investigation
conducted by HDR between July 19 and 22, 2017. Wetlands were identified in the field where scientists
observed indicators of hydrophytic vegetation, wetland hydrology, and hydric soils. Of the 19 locations
where a data form was completed, seven were determined to be wetland. Of the 12 remaining upland
sites, one met the criteria for both hydric soil and hydrophytic vegetation but did not meet the criteria for
wetland hydrology, four sites met only the criteria for hydrophytic vegetation, and the other seven upland
sites did not meet any of the three criteria required to be a wetland. Table 2 summarizes the Wetland
Determination Form sites. The completed Wetland Determination Forms and photographs taken at each
site are included in Appendix A.

In addition to the 19 locations where Wetland Determination Forms were completed, 43 Observation
Points were documented. Observational data was collected at these points to describe the wetland or
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upland status of the community sampled, or to document the presence of a waterbody or stream feature.
Photographs taken at each Observation Point are included in Appendix B.

Table 2. Summary of Wetland Determination Form Sites

Nupri]obter Latitude | Longitude | NWI Code? HGM Class® 'Vgg;ggt%tri]c Hsyéi”r;C H\;erté?ggy
085 59.42424 | -136.29431 U N/A - - -
100 59.42311 | -136.28477 U N/A - - -
113 59.41869 | -136.28781 | PSS1/EM1B Slope X X X
114 59.41885 | -136.28784 | PSS1/EM1B Slope X X X
116 59.41903 | -136.28941 U N/A X - -
117 59.41905 | -136.29016 U N/A X - -
125 59.40562 | -136.28241 PEM1F Slope X X X
127 59.40627 | -136.28276 | PSS1/EM1C Slope X X X
131 59.40671 | -136.28311 U N/A X - -
132 59.40657 | -136.28299 | PSS1/EM1B Slope X X X
134 59.40572 | -136.28073 | PFO4/SS1C Slope X X X
135 59.42373 | -136.24394 U N/A X X -
147 59.42783 | -136.28159 U N/A - - -
148 59.42948 | -136.27487 U N/A - - -
152 59.42566 | -136.27033 u N/A - - -
154 59.42197 | -136.24547 U N/A X - -
156 59.42150 | -136.24530 U N/A - - -
157 59.38641 | -136.37317 U N/A - - -
181 59.42246 | -136.23981 | PFO4/SS1B Riverine X X X

@ Source: Cowardin et al. 1979; see Table 7 for NWI code descriptions.

b Source: Brinson 1993

3.1 Vegetation

A list of the dominant vascular plant species observed in the study area during the field investigation and
their indicator status is provided in Table 3 (Lichvar et al. 2016). Synonyms of plant species names that
were recorded in the field on Wetland Determination Forms are also included in Table 3. The dominant

plant species were identified by using the “50/20 Rule” from the Regional Supplement (USACE 2007).

In total, 12 of the 19 sites where Wetland Determination Forms were completed met the requirements for
hydrophytic vegetation, through either the dominance test or the prevalence index. Hydrophytic
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vegetation was not always correlated with a wetland, as five sites with hydrophytic vegetation did not
meet the remaining criteria to be classified as wetland.

Table 3. Dominant Plant Species and Alaska Regional Indicator Status

Scientific Name Common Indicator Scientific Name Common Name Indicator
(Synonym) Name Status? (Synonym) Status?
Alnus viridus . . -
(Alnus sinuata) Sitka alder FAC Oplopanax horridus | devil’s club FACU
Aruncus dioicus goatsbheard UPL Picea sitchensis Sitka spruce FACU
Athyrium cyclosorum western lady .
(Athyrium felix-femina) fern FAC Populus tricocarpa black cottonwood FACU
Anemone parviflora smaliflowered FACU Pyrola asarifolia Il\{erleaf FACU
anemone wintergreen
Betula glandulosa resin birch FAC Ribes lacustre prickly currant FAC
. . Rubus
Bromus sitchensis Alaska brome NL chamaemorus cloudberry FACW
Calamagrostis bluejoint o
canadensis reedgrass FAC Rubus spectabilis salmonberry FACU
Carex aquatilis water sedge OBL Salix barclayi Barclay’s wlllow FAC
Carex buxbaumii sB:é(S:um s FACW Salix glauca grayleaf willow FAC
Chamerion narrow-leaf
angustifolium fireweed FACU Salix pulchra tealeaf willow FACW
(Epilobium angstifolium)
. ; enchanter's o . . )
Circaea alpine nightshade FACW Salix sitchensis Sitka willow FAC
. bunchberry Sanguisorba .
Cornus canadensis dogwood FACU canadensis Canadian burnet FACW
Cornus serncea redosier FAC Senecio triangularis | arrowleaf ragwort | FACW
(Cornus stolonifera) dogwood
. Sheperdia
Dryas drummondii yellow dryas FACU canadensis soapberry FACU
Elymus glaucus western FACU Trlch_ophorum tufted bulrush OBL
ryegrass cespitosum
Equisetum arvense field horsetail FAC Tsuga heterophylla | western hemlock FAC
Equisetum fluviatile water horsetail OBL Tsuga mertensiana | mountain hemlock | FAC
Equisetum pratense meadov_v FACW Urtica dioica stinging nettle FACU
horsetail
Equisetum variegatum varlegated FACW Vaccinium Alaska blueberry FAC
scouringrush alaskaense
Erigeron peregrenus subalpine FACW Vz_ac_cm|um bog blueberry FAC
fleabane uliginosum
(Ciar))//rggtc;iasrplum western oakfern | FACU Valeriana sitchensis | Sitka valerian FAC
Heracleum lanatum cowparsnip FACU Viburnum edule squashberry FACU
Leptarrhena pyrolifolia fireleaf FACW Viola langsdorffii Aleutian violet FACW
leptarrhena
Menziesia ferruginea rusty menziesia | FACU

2 Wetland Indicator Status (Lichvar et al. 2016). FAC: Facultative - species equally likely to occur in wetlands and non-wetlands;
FACU: Facultative Upland - species usually occurs in non-wetlands; FACW - Facultative Wetland - species usually occurs in

wetlands; OBL: Obligate Wetland - species almost always occurs under natural conditions in wetlands; NL: Not Listed — species
not listed in the State of Alaska 2016 Wetland Plant List.
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3.2

Soils

The Soil Survey of the Haines Area, Alaska soil mapping (NRCS 2005) covers approximately 87 percent
of the study area, as shown in Figure 1. Of the soil map units identified in the study area, three are
shown to include hydric components and are either poorly drained or somewhat poorly drained, as shown

in Table 4.
Table 4. Haines Area Soil Series Units Located in Study Area
Soil Map . . Percent Hydric Hydric Composition
Unit ID# Soil Name/Drainage Class Composition Landform
109 Histic Cryaquepts / Poorly drained 100 Depressions
110 Hol]ow and Skagway soils / Somewhat poorly 100 Flood plains
drained
1151'11716’ Kupreanof-Foad complex / Well drained 0 Mountains
121 Lutak-Kupreanof association / Well drained 0 Terraces / Mountains
124 Riverwash N/A Floodplains
130 Roqk outcrop-Tolstoi-Foad complex / Well 0 Mountains
drained
131'4%)35‘ Tolstoi-Foad complex / Well drained 0 Mountains
Tsirku-Hollow-Funter complex / Somewhat Floodplains (Tsirku, Hollow),
142 poorly drained (Tsirku, Hollow) / Very poorly 90 Depressions on terraces and
drained (Funter) floodplains (Funter)
147 Water, fresh N/A Waterbodies

Site-specific soil characteristics were documented at each of the 19 Wetland Determination Form sites
and are summarized in Table 5. Eight of the 19 Wetland Determination Form sites had hydric soils. Three
hydric soil indicators were detected during the field investigation: histosols (six sites), hydrogen sulfide
odor within the upper 12 inches of the soil surface (four sites), and Alaska Redox (two sites). One of the
sites (Site 135) exhibited the Alaska Redox indicator, but was determined upland due to lack of wetland
hydrology. The 11 Wetland Determination Form sites that lacked hydric soil indicators were classified as
upland. These sites generally had shallow (less than 6 inches) organic horizons, and were composed of
well-drained sand or silt, often with gravels and/or cobbles.

Table 5. Hydric Soil Indicators at Data Collection Sites

Site Histosol Héﬂ:gggn Alaska Redox Hgg;ceri??”
085 - - - No
100 - - - No
113 X X - ves
114 X X - ves
116 - - - No
117 - - - No
125 X X - ves
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Table 5. Hydric Soil Indicators at Data Collection Sites

sie | Histosol | "YUOECN | AlaskaRedox | "EEE SO
127 X X - ves
131 - - - No
132 X - - Yes
134 X - - Yes
135 - - X Yes
147 - - - No
148 - - - No
152 - - - No
154 - - - No
156 - - - No
157 - - - No
181 - - X Yes
TOTAL 6 4 2 8

Specific information about the soil horizons and hydric soil indicators (e.g., depth of organic horizon) can
be found on the data forms included in Appendix A. These indicators are further described in the 2007
Regional Supplement (USACE 2007).

3.3 Hydrology

Precipitation data for the 3 months prior to the July 19-22 field investigation was reviewed to determine
the degree to which any recent weather (e.g., abnormal wet or dry conditions) may have influenced field
hydrology. Climate data for the surrounding region was obtained from the Haines AP weather station at
the Haines Airport, located approximately 30 miles southeast of the study area.

The monthly precipitation totals preceding the field visit were then compared to the normal ranges of
monthly precipitation derived from 1971 to 2000 using the NRCS Engineering Field Handbook method
(NRCS 1997, 2017). This method weights the data by both the amount of precipitation and the relative
age of a rainfall event. The results of the comparison are shown in Inset 2. Although May precipitation
totals were well above the normal range, the NRCS method calculates the antecedent precipitation prior
to the field work as normal.
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Inset 2: Antecedent Precipitation Compared to Normal Precipitation Range for Haines Airport
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Seven of the 19 Wetland Determination Form sites showed indicators of wetland hydrology. All seven of
those displayed primary indicators of a high water table and saturation within the upper 12 inches of the
soil surface. The second-most common primary hydrology indicators were the presence of surface water
and inundation visible on aerial imagery. The most common secondary indicator met was a positive
FAC-neutral test in four of the seven sites. The primary and secondary indicators of hydrology met at
each site are shown in Table 6. All sites with wetland hydrology were determined to be wetland.

Specific information about the wetland hydrology indicators (e.g., depth to saturation within the soil pit)
can be found on the data forms included in Appendix A. These indicators are further described in the
2007 Regional Supplement (USACE 2007).

Table 6. Wetland Hydrology Indicators at Data Collection Sites

Primary Indicators Secondary Indicators
— = (O] (8] =
o o = 9 = ©
ste | 8:| 8ol & |2y 2|22 88| 8L 85| 55| 5. | vetland
83 2| = |8%|co|R50| 209 [ fSE| 58 | 22 | 3% | Hydrology
Sz |32 < >=5| 5o .‘gg@ So |lcs| B c= 29 %
5= %,& Z2 |s6|=¢g gcg S2|S8| €3 gg o Present”
n R © o A s = = laa S o
= T =20 [
T "oz = 3 o | o =
085 - - - - - - - - - - - No
100 - - - - - - - - - - - No
113 X X X - - - X X - - - Yes
114 - X X - - - X - - - - Yes
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Table 6. Wetland Hydrology Indicators at Data Collection Sites

Primary Indicators Secondary Indicators
- - = o o =
gg SE E] ES gqg; 2<?¥ -gg '%% g% g'g Z ° || Present?

n = T | o S| Z2csE| 22|58 59| g2 | @

T 0ol = T3 Ho | o X
116 - - - - - - - - - - - No
117 - - - - - - - - - - - No
125 X X X X X X X X - X X Yes
127 X X X - - - X - - - X Yes
131 - - - - - - - - - - - No
132 - X X - - - - - - - - Yes
134 X X X - - - - - X X X Yes
135 - - - - - - - - - - - No
147 - - - - - - - - - - - No
148 - - - - - - - - - - - No
152 - - - - - - - - - - - No
154 - - - - - - - - - = X No
156 - - - - - - - - - - - No
157 - - - - - - - - - - - No
181 - X X - - - - - - - - Yes
TOTAL 4 7 7 1 1 4 2 1 2 4 7

4.0 Wetland and Waterbody Classification

Wetlands were identified where wetland scientists observed indicators of hydrophytic vegetation, wetland
hydrology, and hydric soils. If any of these three requirements are not met under normal conditions, the
site does not meet the USACE criteria for being classified as a wetland. Waterbodies were identified to
their ordinary high water mark using procedures outlined in Regulatory Guidance Letter 05-05.
Wetland/upland determinations were made at 19 sites where Wetland Determination Forms were
completed and at 43 Observation Points.

4.1 Forested Wetlands

Approximately 13.6 acres of needle-leaved evergreen forested wetlands (less than 1 percent) are found
in the study area. Forested wetlands are found in beaver-flooded areas near the confluence of Glacier
Creek with the Klehini River and near the eastern edge of the study area, as well as on the edges of the
slope wetland complexes in the southern part of the study area.
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Vegetation in forested wetlands is typically dominated by
Sitka spruce and western and mountain hemlock. These
communities also have at least a 30 percent composition
of scrub-shrub vegetation in the understory. Dominant
shrub species include deciduous species such as alder
and willow, as well as spruce and hemlock saplings.

Forested wetlands in the study area are either saturated,
seasonally flooded, or permanently flooded (due to beaver
activity). Soils in the seasonally flooded forested wetlands
on the edge of the wetland complex in the southern part of
the study area (Site 134, Inset 3) had an organic surface
layer at least 18 inches deep, meeting the definition of a
histosol, while gleyed soils with Alaska Redox were
present in the saturated forested wetland near the eastern Inset 3: Seasonally flooded needle-leaved
. forested/deciduous scrub-shrub wetland at
border of the study area (Site 181). Site 134 (PFO4/SS1C)

4.2 Scrub-Shrub Wetlands

Broad-leaved deciduous scrub-shrub (PSS1) wetlands are
the most common types of wetlands in the study area,
occupying approximately 52.0 acres (approximately 1
percent). These wetlands are found along stream banks,
in beaver-influenced flooded areas and in areas of slope
discharge.

Vegetation is typically dominated by alder and willow
species, or devil’s club. Vegetation in the herbaceous
stratum generally comprise at least 30 percent of the total
vegetation cover. Dominant emergent species include
western lady fern and bluejoint reedgrass (Inset 4).

Inset 4: Saturated broad-leaved deciduous
scrub-shrub/persistent emergent wetland

Scrub-shrub wetlands mapped within the study area at Site 113 (PSS1/EM1B)

typically have either a saturated or seasonally flooded

hydrologic regime. Soils at each of the scrub-shrub determination form sites are composed of at least 16
inches of organic material (Histosol), with most sites also having a hydrogen sulfide present in the upper
12 inches of the soil surface.

4.3 Emergent Wetlands

Persistent emergent (PEM1) wetlands comprise 7.8 acres
(less than 1 percent) of the study area. The majority of
these wetlands are near the southern boundary of the
study area, in two wetland complexes on a terraced, north-
facing slope (Inset 5).

Dominant emergent vegetation species include tufted
bulrush and Buxbaum’s sedge, as well as scrub-shrub
species such as resin birch and cloudberry. Trees are

Inset 5: Semi-permanently flooded

i ; persistent emergent wetland at Site 125
sparse in emergent wetlands in the study area. (PEM1F)
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Approximately 90 percent of emergent wetlands mapped
within the study area have a semipermanently flooded
hydrologic regime. These areas have surface water to a
depth of approximately 12 inches and are typically wetter
than the immediately surrounding scrub-shrub and
forested vegetation communities. Soils at the data form
site located in a semipermanently flooded emergent
wetland (Site 125) consisted of a Histosol and also had a
hydrogen sulfide odor within the upper 12 inches of the
soil surface.

4.4 Waterbodies

Waterbodies account for approximately 4 percent or 185.9
acres of the study area. Waterbodies in the study area
were classified as either streams or ponds.

441 Streams

Both perennial and intermittent streams are found within
the study area. The dominant drainage pattern in the
study area is from the ridge on the south side of the area
north and northeastward toward Glacier Creek and the
Klehini River. The area north of the access road and east
of Glacier Creek is a large alluvial fan composed mainly of
well-drained coarse soils. Multiple intermittent and
perennial streams (such as the one shown in Inset 6)
originate as seeps in the steeper forested terrain in the
north part of the study area and flow into this alluvial fan
area, where soils are well-drained and the streams appear
to go subsurface.

Beaver activity has influenced multiple streams in the
study area, leading to flooding of surrounding areas.
Approximately 9.6 acres of the study area’s wetlands and
waterbodies are affected by beaver activity. Inset 7 shows
an aerial overview photo of beaver-caused flooding at the
Glacier Creek confluence with the Klehini River.

4.4.2 Ponds

There are eight permanently flooded ponds in the study
area with unconsolidated bottoms. They total
approximately 3.0 acres, less than 1 percent of the study
area. Three of the ponds are excavated out of uplands,
one of which is shown in Inset 8. No surface water inlets
or outlets were found at any of the excavated ponds.

Inset 6: Permanently flooded upper
perennial unconsolidated bottom stream at
Site 171 (R3UBH)

Inset 7: Aerial photograph of beaver-
caused flooding near the confluence of
Glacier Creek and the Klehini River

5 { i e
Inset 8: Permanently flooded

unconsolidated bottom excavated pond at

Site 081
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4.5 Uplands

Uplands account for approximately 94 percent or 4,320.3 acres of the study area. Upland vegetation
communities are forested, scrub-shrub, and (less often) emergent dominated. Forested communities were
mostly dominated by Sitka spruce and western hemlock, while upland scrub-shrub plant communities
were dominated by willow and alder species, as well as devil’s club, Canadian bunchberry, and other
facultative and facultative upland species. Scrub-shrub vegetation often forms dense thickets in the study
area with herbaceous species such as stinging nettle. Hydrophytic vegetation is present at five of the 12
upland sites, demonstrating that the vegetation community is not always the determining factor between
uplands and wetlands in the study area. An example of open hemlock forest upland vegetation is shown
ininset 9.

Soils at most upland sites were generally silty or sandy
and well-drained, with no indicators of hydric soil. One
upland site, however, at wetland data form Site 135,
displayed primary indicators of hydrophytic vegetation and
hydric soil, but no indicators of wetland hydrology. Both
vegetation and soil indicators were borderline at the site,
with many facultative upland plant species present and
only 10 percent redox concentrations present in the soil
(the minimum amount needed to meet the Alaska Redox
indicator). This site appears to be a remnant streambed,
and while some inundation may occur due to snowmelt, it
is not expected that it persists long enough into the
growing season for this site to be determined wetland. No  Inset 9: Upland open hemlock forest at Site
hydrology indicators were present at the other upland 100

sites.

Multiple disturbed upland areas are present in the northeastern study area, likely from logging activities.
A number of unmaintained dirt roads, now utilized as ATV trails due to the regrowth of vegetation, cross
the area. Invasive and non-native species such as sweetclover (Melilotus officinalis) and common
dandelion (Taraxacum officinale) were observed in disturbed areas.
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5.0 Wetland Mapping Results

Wetland/upland determinations were made at 19 sites where Wetland Determination Forms were
completed and at an additional 43 sites where Observation Points were documented.

Approximately 259.3 acres (approximately 6 percent) of the 4,579.6-acre study area was identified as
wetlands and waterbodies. Wetland types include forested, scrub-shrub, and emergent wetlands. The
remaining 4,320.3 acres of the study area was identified as upland. Wetland and waterbody classes
found within the study area and acreages of each NWI classification type are provided in Table 7.

Table 7. Wetland, Waterbody, and Upland Mapping Summary

NWI Code Description Acres

Forested Wetlands

PFO4/SS1B Saturated needle-leaved evergreen/deciduous scrub shrub wetland 11.6

PFO4/ssi1cC* Seasonally flooded needle-leaved evergreen/deciduous scrub-shrub wetland 2.0

Total Forested Wetlands 13.6

Scrub-Shrub Wetlands

PSS1A Temporarily flooded broad-leaved deciduous scrub-shrub wetland 10.8
pPsSsiB* Saturated broad-leaved deciduous scrub-shrub wetland 11.2
pPSSi1C* Seasonally flooded broad-leaved deciduous scrub-shrub wetland 9.2
PSS1F* Semipermanently flooded broad-leaved deciduous scrub-shrub wetland 0.6
PSS1/EM1B Saturated broad-leaved deciduous/scrub-shrub/persistent emergent wetland 6.7
PSS1/EM1C Seasonally flooded broad-leaved deciduous/scrub-shrub/persistent emergent wetland 13.4
PSS1/EM1F Semipermanently flooded broad-leaved deciduous/scrub-shrub/ persistent emergent wetland 0.1

Total Scrub-Shrub Wetlands 52.0

Emergent Wetlands

PEM1B Saturated persistent emergent wetland 0.2
PEM1C Seasonally flooded persistent emergent wetland 0.8
PEM1F Semipermanently flooded persistent emergent wetland 6.8

Total Emergent Wetlands 7.8

Ponds
PUBH Permanently flooded unconsolidated bottom pond 2.3
PUBHx Permanently flooded unconsolidated bottom excavated pond 0.7

Total Ponds 3.0

Streams and Gravel Bars

R2UBH Permanently flooded lower perennial unconsolidated bottom stream 3.9

R2UBH/USA Permanently flooded lower perennial unconsolidated bottom stream and associated temporarily 175
flooded gravel bars

R2UBH/USC Permanently flooded lower perennial unconsolidated bottom stream and associated seasonally 223
flooded gravel bars

R2USA Temporarily flooded lower perennial stream gravel bars 32.1

R3UBH* Permanently flooded upper perennial unconsolidated bottom stream 3.2
Permanently flooded upper perennial unconsolidated bottom stream and associated temporarily

R3UBH/USA flooded gravel bars 101.3
Permanently flooded upper perennial unconsolidated bottom stream and associated seasonally

RSUBH/USC flooded gravel bars i
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Table 7. Wetland, Waterbody, and Upland Mapping Summary

NWI Code Description Acres

R3USC Seasonally flooded upper perennial stream gravel bars 15

Total Streams 182.9

18*Includes NWI types denoted with modifier “b” in mapping, indicating the influence of beaver activity (i.e., flooding).
Total Wetland and Other Waters of the U.S. 259.3

Uplands | 4,320.3

Total Study Area | 4,579.6

Streams that were too small to be mapped as polygons in GIS were mapped as linear features. These
stream types and the linear miles of each are summarized in Table 8.

Table 8. Stream Line Mapping Summary

NWI Code Description Linear Miles

R3UBH Permanently flooded upper perennial unconsolidated bottom stream 141

R4SBC Seasonally flooded intermittent stream 7.4
Total Streams 215

Figures 4 through 11 display the wetland, upland, and waterbody boundaries, and the boundaries
between different wetland and waterbody types identified in the study area. Locations of the Wetland
Determination Form sites and Observation Points collected during the fieldwork are also shown on the
figures.

6.0 Jurisdictional Status

This wetland delineation was prepared in compliance with the USACE Wetlands Delineation Manual
(USACE 1987) and the Regional Supplement (USACE 2007). The on-site determination conducted by
HDR from July 19 to 22, 2017, indicates that of the total 4,579.6 acres in the study area, there are
approximately 259.3 acres of potentially jurisdictional wetlands or waterbodies and approximately 21.5
linear miles of streams potentially subject to USACE regulations.

Based on the current USACE guidance on jurisdiction, the USACE will assert jurisdiction over Traditional
Navigable Waters (TNWSs), wetlands adjacent to TNWSs, relatively permanent waters (RPWSs) that flow into
TNWs, and wetlands that abut those RPWs. RPWs are defined as those tributaries that have flow year-
round or at least seasonally (e.g., typically 3 months; USEPA and USACE 2008).

A case-by-case analysis will be conducted by USACE for all wetlands that do not abut an RPW, but are
bordering, contiguous or neighboring an RPW. A number of the naturally-occurring wetlands and
waterbodies in the study area do not abut or have a direct surface water connection to TNWs or RPWs
that flow into TNWs. However, due to their close proximity to jurisdictional waters (most study area
wetlands are within 1,000 feet of a RPW) USACE would likely consider most naturally-occurring wetlands
and waterbodies (258.4 acres and 21.0 miles of streams) within the study area either an RPW or
neighboring an RPW and would therefore likely assert their jurisdiction under Section 404 of the Clean
Water Act.
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The small depressional wetland (0.3 acre) represented by Site 112 lacks a surface water inlet or outlet
and is surrounded by uplands. Five streams in this area represented by Sites 109, 110, 111, 123, 124,
169, 170, and 171 totaling 0.5 linear mile originate as seeps and appear to go subsurface into well-
drained soils, lacking a surface water connection to downgradient wetlands or waterbodies. Based on
interpretation of topographic data, the hydraulic gradient in this area appears to be north or northeast.
The nearest wetland or waterbody to the north is the Klehini River, which is located more than 2,900 feet
from these streams. It is unlikely that these features have a chemical, biological, or physical connection to
Glacier Creek or the Klehini River and therefore may not be considered subject to USACE jurisdiction.

Three man-made ponds in the study area represented by Sites 81, 83, and 172 (0.7 acre) have been

created for gravel extraction. These ponds (classified as PUBHXx) have been excavated out of uplands
and are surrounded by uplands with no surface water connection to other waterbodies. It is likely that

USACE would not assert jurisdiction over these excavated areas.
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_N_ Drift Deposits (B3) Dry-Season Water Table (C2) (w/in.24") I~ Geomorphic Position (D2)
" _N Shaifow Aguitard (D3)
I'J Algal Mat or Crust (B4} !~ Other (explain) — (wfin24", can perch H20 wiin 12°)
Iron Deposits (B5) Micratopographic Relisf (D4) (caused by water)

FAC Neutral Test (D5)
{# OBL+FACW dominants > # FACU+UUPL dominanis)

Fiald Observations (in. from ground surface): ]
Surface Water Present? Yes___ No ‘/ Depth of water (in.) _~
Water Tabla Present? Yes___ No_V¥ _ Depihtowater(in)_
Sesping in at that depth but not yst filled?: ——
Saturation Present? Yes___ No _\/_ Depth to sat. (in.) _—" Woetland Hydrotogy Prasent? Yes___ No _"/_’
(includes caplllary fringa) Epi E£ndo Unknown

Dascriba Recorded Data (stream gauge, monitoring well, asral photos, previous Inspections), f avaliable:

Remarks:

US Army Cams of Enginaers Alaska Version 2.0 Modifisd by HDR



Constantine North, Inc. | Palmer Exploration Project l.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 085: Soil, July 19, 2017



Constantine North, Inc. | Palmer Exploration Project l.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 085: Vegetation, looking south on July 19, 2017



WETLAND DETERMINATION DATA FORM — Alaska Reglon

Project_&_._[_ggdg VM € Borough/City: JNU - Hiiaes Date: _7-14- 2017
Applicantowner_(bmstaxfive. Sampling Polnt #_ 10D
Investigators): dgt gowtdl: fa phnisirshamm Firm: HDR Alaska, Inc.

Lat. (dec.”)_S9. 42311 __Long. 13¢7 A5437 + ' NADS3 Recorded on GPS# " Marked onmap? = Fiskd Map #
Subregion (circle one):@ Southcentral Western Alsutian Interior Northem Landform: Elai Slope (%): { Aspect: [\
Lacal relief; Shape across slopnvexl concave  Shape up/downslopeyfineap) convex / concave  NWI classification; U P1a-ND

Photo nos./descriptions: 313-14 fort ; 215 - 31 veq Camera # N2> Veg Type (Viereck Level 4 or other): mﬁ
Are climatic / hydrologic conditions on the site typical for thls time of year? Yes: ‘/ No: _____ if no, explain. HGM type: _———
Are Vegetation _&. Sall or Hydrology _M significantly disturbed?  Are “Normal Circumstances” present? Yes [Nn e

Are Vegetation ,L‘l___, Soil _N_, or Hydrology i naturally problematic? If needed, explain answers here. rrm m.ﬁ cleared area; |°-Jjol .
SUMMARY OF FINDINGS

Hydrophytic Vegetation Present? Yes No_v/
v la the sampled area
Hydric Soil Present? Yas No within a wetland?  Yes No <
Wetland Hydrology Present? Yes No vV Remarks (e.g., marginal?):
VEGETATION (Use sclentific names.) Estimate absolule % cover (not relative cover). % can total >100%. Use 2012 indicator status.
Dominanca Test workshaat:
Tres Stratum (dbhz 3%)
Species Cov.% Dom? Ind. Species Cov.% Dom? Ind. Number of Dominant Species :
1. Enns ht |5 Y FAC s Thatare OBL, FACW,orFAC: __ 2  (a)
- - —_ ‘8. —— —— | Total Number of Dominant
3. - 7. -— Species Across All Strata: !2 ®)
4. iy 8, —
Percent of Dominant Species
Tolal Tree Cover. |5 That are OBL, FACW, or FAC: 33% (am) |
50% of total cover ___3. 5 20% of total cover: 3 Prevalsnce incex workshast SaLy i'
:éﬂmmmmdy plants < 3" dbh) F'?‘ Total r of: Multiply by: |
Abs.Cov.% Dom? Ind. Abs Cov.% Dom? Ind. s |
_— OBL speci Xi= =
1 léwm het 4o { AT 7.Mace ovnl 2 éjjo Tl e Sl vy
s el W Y Fka s ﬂw i #cid | FACW species X2=
Q&%L\m 1o Y et svace slaok L o fA-C | FAC species 90 X3=_230
4,53 £ia FAt 10\ edels ) ACA| FACU species 9% X4= 384
5. fikes Iw 1— me 11:&.&:————1- — | UPL + NL species 3 x5=__15
gm, - ACU o o e 7 L 33
Sﬂ' e —Tom Sa pllngIShrub Cover Tt Salin) 2 = m
50% of total cover: __ & -] 20% of total cover: _22- Prevaience index =B/IA=__ 5.62
Heth Stratum
Abs.Cov.% Dom? Ind. Abs. Cov.% Dom? Ind
1.54m A-v 35 Y aaevinloaex Mgl T
Hydrophytic Vegetation Indicators:
26Y ans lar) VO PR 13 G mertensmn T pcy| ycrophvtic Ved
3pema 28 % A 14, ras Ta PacM | N Dominance Test is>50%
4 Tigr, A g PAL 15(inna (-4 -EB@ 2 f&ﬂ\'l _N__ Prevelence Index Is $3.0
S-M_ —r PAC 160cthy 8170 2 e | ) Morphological Adaptations' (Provide supporting
B, Y. M7, P'jl"llﬂ- aka) 3 N data in Remarks or on a separate sheet)
¢
;.M ; Fa :g #/_ Problematic Hydrophytic Vegetation' (Explain)
gHievotum sl T NL- 20,
10, Gul An il e 21, ! Indicators of hydric soll and wetland hydrology must |
113ara_off T 2o, be present unless disturbed or problematic. ;
Total Hetb Cover: | I
50% of total cover: ___ 34 20% of total cover: ___13.b Hydrophytic | . o V. '
| Circutar 1/10-ac piot ¥_or otherplot dimension: __— % ofbare ground: 5 __ | wedetation | Yes 2
% Cover of Watland Bryophytes ﬂl % Total Cover of Bryophytes &% % '
(where applicable) .
R x . a
amarks. bace Onr.lm“.; lM- Wﬂld PW 7 L{MM

L

US Army Corps of Engineers Alaska Version 2.0 Modifiad by HDR




SOIL Sampling Point # {0
Profile Description: (Describe o the depth needed 1o document the indicator or canfirm the absencs of Indicators)
Depth  Horzon Soll Matrix Redox Fegtures o,a dip.
(n) feot)  Coormois %  Oolormos) % Twe' Loc® Toxws 2 ~Remarks.
{or use comment nymbaer)
o-4 O = e _ ——
k-8 8 541 40 sYR34 B56+) RCIM Sile . peq S bnd oosiloys
g-lgt 8. 257251 Jo_ i Sa Vieq 309 qravels

SR

Il

|11

Y

"Type: C = Concentratian, D = Dapletion, RM = Reduced Matrix, CS=Coated Sand Grains *Location: PL = Pare Lining, RC = Root Channel, M = Matrix
Hydric Soll Indicaters (check ones that apply, measure from top of mineral layers unless otherwise noted):
Standard Indicators: Indicators for Problematic Hydric Solls™:

*One indicator of hydrophytic vegstation,

Histosol or Histel (A1) (z16"organic surface,
sat'd during wet pariod of growing season)

Histic Epipedon (A2) (8-16" organics, satd,
underialn by mineral soll with chroma s2)

N __ Alaska Color Change* (TA4)

one primary indicator of wetiand

hydrology, and an appropriate landscape
position must be present unless disturbed
or problematic.

N__ Alaska Alpine Swales (TAS)

N

_N  High Water Table (A2} (wfin 12")
_M Saturation (A3) (wfn 127)

_DL Sparsely Vegetated Concave Surface (BB)

e T B putiin 12t vt N Alaska Redox with 2.5Y Hue ‘Giva detalis of color change In Remarks.
E' Thick Dark Surface {A12) N Alaska Gleyed without Hue 5Y or Redder
Underlying Layer
N Alaska Gleyed (A13) Cther (e.g., ses p.81 of 2007
ﬂ Alaska Redox (A14) Supplement; explain In Remarks)
N Alaska Gleyed Pores (A15)
Restrictive Layer (if present) Drainage Class: Well Py ed
Type: NONE Soll Map Unit Name: Hydric Soll Present? Yes No_V_
Depth (inches) _——
Comments:
;.4-9", lomed 09 57,
3.
HYDROLOGY
Waetland Hydrology Indicators (check ones that apply, measure from soll surface): Indicators (at least 2 L
Primary Indicators _ (any one Indicator is sufficient) _N Water-Stained Leaves (B8)
Al Surface Water (A1) N _ Surface Soll Cracks (B6) _N Drainage Patters (810)

Inundation Visible on Aerial Imagery (B7)} _& Oxid'd Rhizospheres on Living Roots (C3) (within 12%)
_N_ Presence of Reduced Iron (C4)
(pos. a.a or soll color chanae wfin 127}

Watsr Marks (B1) N Mar Deposits (B15) N _ sait Depostts (C5)
Sediment Deposits (B2) Hydrogen Sulfide Odor (C1) (wfin 127) I Stunted or Stressed Plants (D1)
Drift Deposits (B3) Dry-Season Waler Table (C2) (win24") N _ Geomorphic Position (D2)

" N_ Shallow Aquitard (D3)

N Agal Mat or Crust (84) N other (expisin) (Wi 24, san perch (20 win 127
ﬂ_ tron Daposits (B5) N_ Micratopographic Relief (D4) (caused by water)
N FAC Neutra! Test (D5)
(# OBL+FACW dominants > # FACU+UPL dominants)

Field Observations (in. from ground surface):
Surface Watsr Present? Yes ____ No \/ Depth of water (in.) _—
Water Table Present? Yes____  No_¥Y _  Depthtowater (in)__~

Seaping in al that depth but not yet filed?: —— \/
Saturation Present? Yes No_ ¥  Depthtosst (in)_ ~— Wetland Hydrology Present? Yes ___ No ¥
(Includes capillary fringe} Epi Endo Unknown
Describe Recorded Brata (stream gaugs, monitoring well, aerial photos, previous inspections), if available:

Remarks:

US Army Corps of Engineers

Alaska Version 2.0 Modifled by HOR



Constantine North, Inc. | Palmer Exploration Project I.)2
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Constantine North, Inc. | Palmer Exploration Project I.)2
Wetland Determination Forms — Jurisdictional Determination Report

Site 100: Vegetation, looking east on July 19, 2017



WETLAND DETERMINATION DATA FORM - Alaska Region

Project; P l'mw UMS Borough/City:_TNU + Harass Date: #1149 - 20]3
ApplicantiOwner:_{(ensfanthae Sampling Point# _ (1 3
Investigator(s): _dowA_yowidd - gnn pirmiachame) Firm: HDR Alaska, Inc.

Lat. (dec.*) 59.4 1844 Long. 136. 2878/ + ' NADB3 RecordedonGPS# v Marked on map? _"/F!eld Map #
Subregian (circle one)@ Southcentral Westem Aleutian Interior Northem Landform: "ﬁ mﬂe Slope (%) ___ Aspect M

Local relief: Shaps across slope: linear / convex {Goncave ) Shape up/downsiope: linear / convex / ¢ NWI classification: (YR
Photo nos./descriptions; 243 "-W $0tb g 2YF=3Y ¢ NGew Camera# ____ Veg Type (Vlereck Level 4 or other): Coe— A {od
Are climatic / hydrologic conditions on the site typical for this ime of year? Yes: \/ No:___ If no, explain. HGM type: 7 ‘=7 <
Are Vegetation ﬂ_. Soll_Al , or Hydrology significantly disturbed? Are “Normal Circumstances® present? Yes ¥ No__ :

Ars Vegetation f\f_, Soil i, or Hydrology _ ¥ _ naturally problematic?  If needed, explain answers here.

SUMMARY OF FINDINGS
Hydrophytic Vegstation Present? Yes V' No
ydrophytic Veg ~ /72 Is the sampled area
Hydl'ic Soil Present? Yas No within a wetiand? Yeas \/ No
Woetland Hydrology Present? Yes ; No Remarks (8.g., marginal?):
VEGETATION (Use scientific names.) Estimats absoluts % cover (not relative cover). % can total >100%. Use 2042 indicator status.
Dominance Test worksheet:
Tree Stratum (dbhz 3")
Specigs Cov.% Dom? Ind. Specles Cov.% Dom? Ind. Number of Dominant Species 2-
1. 5. That are OBL, FACW, or FAC: (A)
2, - 6. — —— | Total Number of Dominant
3. ~ 7! il Species Across All Strata: 3 ®)
4, — 8. S
Percant of Dominant Spacies
Total Tree Cover: g | That are OBL, FACW, orFAC: 6.7 (am)
50% of lotal cover: 20% of total cover: RISVHISnEe I Ol
Sapling/Shrub Stratum (woody plants < 3" dbh) Total % Cover of: _ Multiply by:
Abs.Cov% Dom? Ind. Abs Cov.% Dom? Ind.
. OBL speci 8 X1=
1. Mnvs Sin 4O Y mAe 7. S = % B
2, Ogioca-u her (& Y FAM 3. FACW species X0=
3 9. FAC species o5 X3= 255
4. 10, FACU species 25 X4= 140
5. 1. UPL + NL species ___— X5=
6 12. Column Totals: __ 28 (A) 4032 __ (B)
Total Sapling/Shrub Cover: _ 22
50% of total cover __ 12+ 9 20% oY total cover: __2 Prevalence Index=8/A=__ 3-1%
Herb Stratum
R Abs.Cov.% Dom? Ind. Abs. Cov.% Dom? Ind.
1. Any e GO Y Al 12,
T Hydrophytic Vegetation Indicators:
2Vt dip. 15 P 13, yctoptiytic Voo
3.58ep A 5 Pl 14, Y Dominance Test s>50%
4 R, {15 N__ Prevalence Index Is <3.0
5—%!‘; lov/ 8 bl 16._ > Morphological Adaptations' (Provide supporting
6. 17. data in Remarks or on a separate shest)
;' ::' N Problematic Hydrophylic Vegetation' (Expiain)
8. 20.
10. 21. ! Indicators of hydric soil and wetland hydrology must
1. 23, be present unless disturbed or problematic.
Total Herb Cover: l D ’3
50% of lotal cover. __ 949 20% of total cover: __ 20, (¢ Hydrophytic s=sVmhr
_. 8 o
Circular $/10-ac plot _~__ or other plot dimension; __ ——— % of bare ground: _L¢) F:egsont; B —
% Cover of Welland Bryophytes _ 40 % Total Cover of Bryophytes 35° %
(where applicable}
Remarks:

US Army Corps of Engineers Alaska Varsion 2.0 Modified by HDR



Sampling Paint #: 1/ 3

SOIL
Profile Description: (Describs to the depth needed to document the indicator or confirm the absence of indicators)
Depth  Horizon Soll Matrix Redox Features a,a dip.
fn) foel)  Coor(mosy %  Colormos) % Twe' Lo  Temws S 0 Remeds o
0-20+ Qa, e A

NRREN

EHTTET B

[T B

"Type: C = Concentration, D = Depletion, RM = Reduced Matrix, CS=Coated Sand Grains %Location: PL = Pore Lining, RC = Rool Channel, M = Matrix

Standard Indicators:

Histosol or Histel (A1) (216%organic surface, , 4
gat'd during wet patiod of growing seasan) -L Alaska Color Chiange” (TA4)
Histic EpideDn (AZ) (8-18" oryanics, sat'd, h! Alaska Npine Swales (TAS)

underiain by minere! soll with chroma s2)

Y Hydrogen Sulfide (Ad) (within 12°of ground
surface; @ _______"in this pit

N Thick Dark Surfacs (A12)
N Ataska Gleyed (A13)

M Alaska Redox with 2.5Y Hue

Underlying Layer
Other (e.g., ses p.81 of 2007

Hydric Soll Indicators (check ones that apply, measure from top of mineral layers uniess otherwise noted):
Indicators for Problematic Hydric Solls®:

*One indicator of hydrophytic vegetation,
one primary indicator of wetiand
hydrology, and an appropriate landscape
position must be present unless disturbed
or problematic.

“Give details of color change in Remarks.

N Alaska Gleyed without Hue 5Y or Redder

_ Inundation Visible on Aerial Imagery (B7)
_N_ Sparsely Vegetated Concave Surface (B8)

_Y_ High Water Table (A2) (w/in 127)
Y _ saturation (A3) (wiin 127}

Alaska Redox (A14) Supplement; expiain In Ramarks)
EAIaska Gleyed Pores (A15)
Restrictive Layer (if prasent) Drainage Class: \[P ]
Type: _ HONE Soil Map Unit Name: Hydric Soll Present? Yes L No___
Depth (inches)__ ~— S
Comments:
2
3. :
HYDROLOGY
Wetiand Hydrology Indicators (check ones that apply, measurs from soil surfacs): Secondary Indicators (ot lsast 2 ui
Primary Indicators  (any one indicator is sufficient N Water-Stained Leaves (B9)
_M_ Surface Water (A1) _al Surface Soil Cracks {B6) Y _ Drainage Pattems (810)

N _ Oxid'd Rhizospheres on Living Roots (C3) (within 127)

_N Presence of Reduced Iron {C4) v
(pos. a,a or soil color change wiin 127)

Seeping In at that depth but not yet filled?: g $»F

ves V1 No___ /265th to sat. {in.) _Svrf ¢
pl,

Endo Unknown

Saturation Present?
(includes capillary fringe)

_& Water Marks (B1) Marl Deposlts (B15) Salt Deposits (C5)
N_ Sediment Deposits (B2) {  Hydrogen Sulifide Odor (C1) {wfin 12 Stunted or Stressed Plants (D1)
.LL Drift Deposits (B3} Dry-Season Water Table (C2) (wiin 247) Geomaorphic Position (D2)
N_ Algal Mat or Crust (B4) Other (explain) 5;‘3%"”‘2”4:’,‘“;?;53‘3&20 win 12
‘& Iron Deposits (B5) _i Microtopographic Retief (D4) (caused by water)

‘Al FAC Neutral Test (D5)

(# OBL+FACW dominants > # FACU+UPL dominants)

Field Observations (in. from ground surface): i
Surface Water Fresent? Yes ¥V No__ Depth of water (in.) < |
Water Table Pressnt? Yes_ V¥ No__ Depthto water (in,) é Gk

Wetland Hydrology Present?  Yes No

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

Remarks;

Us Army Corps of Enginears

Alaska Version 2.0 Modifled by HDR
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Constantine North, Inc. | Palmer Exploration Project I.)2
Wetland Determination Forms — Jurisdictional Determination Report

Site 113: Vegetation, looking south on July 19, 2017



WETLAND DETERMINATION DATA FORM - Alaska Region

Project: Polmes YMS Borough/City,_ TNU - Htines Date: (- 2017
Applicant/Owner:, Cmsta sy Sampling Point #: H‘_‘t
Investigator(s): Aﬁdﬂw v inch ana Firm: HDR Alaska, [gc.
Lat. (dac.”) 8.4 Long. j36s. 287 %Y + ' NADB83 Recordedon GPS # Marked on map? ___ Field Map #
. i ) pgre v l‘? |7 S fordt § 3 ’\J
Subregion (circle one): (§E) Southcentral Wagtem Aleutian Interior Northem  Landform: Slope (%): Asp
Local relief: Shape across slope: linsar ex] concave  Shaps up/downslope: _@mrwaxlconeave NWI classtfication: €77 | / E# .
Photo nos./descriptions: 3'“!50 Soll-; 361-354 Nesw Camera # NS Veg Type (Vierack Level 4 or other): _ DA77
Are climatic / hydrologic conditions on the site typical for this time of ysar? Yes: L No: If no, explain. HGM typea: gsr_t—
Are Vegetation N_. Saoil or Hydrology N significantly disturbed?  Are “Nomnal Circumstances” present? Yes _\{_ No
Are Vegstation i. Sall , or Hydrology H naturally problematic? If needed, explain answers hera.
SUMMARY OF FINDINGS.._
Hydrophytic Vegetation Present? Yes v No
"‘_/ by Is the sampled area
Hydric Soll Present? Yes No within a8 wetland? Yes & No
Welland Hydrology Present? Yes V7 No Remarks {e.g., marginal?):
VEGETATION (Uss scientific names.) Estimate absolute % cover {not ralative cover). % can  fotal >100%. Use 2012 indicator status.
Dominance Test worksheet:
Tree Stratum (dbhz 37)
Specles Dom? Ind. Species Cov.% Dom7 Ind. Number of Dominant Specles .
1. Iy 5. That are OBL, FACW, or FAC: 2 A)
2. — 6. — —— | Total Number of Dominant
3. = 7. — Specles Across All Strata: 22 (B)
4. — 8. CENU. -
Percent of Deminant Species
Total Tres Cover: Thatare OBL, FACW, orFAC: 100 % (am)
50% of total cover: = 20% of total cover: ___—— Praveiance indsx workshast:
Sapling/Shrub Stratum (woody plants < 3" dbh) otal of: Multiply by:
. Abs.Cov.% Dom? Ind. Abs.Cov.% Dom? Ind, —
. X1= ==
1M 50 o Y e o7, OBL tpecias =
2 B FACW species X=_—
3, 8. FAC species &3 X3=_549
4, 10. FACU species 2 Xa= 8
5 11. UPL + NL species == X5=_
6 12, Column Totals: __ |55 (a) S5%F (@)
Total Sapiing/Shrub Cover: 1o
50% of total cover: 4% 20% of total cover: __ {f9 Pravalence Index=B/A=__ 3.0 |
erb S
’ Abs.Cov.% Dom? Ind. Abs. Cov.% Dom? Ind.
1400 Bl-fm d0 Y mo 12
Hydrophytic Vegetation indicators:
250y evp 2 Y 13, ydrophytic Veg
3. E;...‘_. o 3 A0 14, Y __ Dominance Test is>50%
4. Urd. Alo T PALU 15 _N _ Prevalencs Index is <3.0
5. 16. #’_ Morphological Adaptations' (Provide supporting
6. 17. data in Remarks or on a separate sheet)
;' :: #/_ Problematic Hydrophytic Vegetation' (Explain)
9, 20.
10. 21, !Indicators of hydric soil and wetiand hydrology must
. 20 be present unless disturbed or problematic.
Total Herb Cover: 95
50% of total cover: ____47h % 20% of total cover: ___ 19 Hydrophytic |/
Circular 1/10-ac plot _¥_ or ather plot dimension; _ — % of bare ground: 576 | prae s " = 2
% Cover of Wetland Bryophytes ﬂ % Total Cover of Bryophytes = %
(where applicable)
Remarks: Wt £/t bn A Saafl hriowvw A:,L, bhwa £ [ ot Gswles)

US Army Corps of Engineers Alaska Varslon 2.0 Modifiad by HDR



Sampling Point & _|!4

Profile Description: (Describe to the depth nesded to document ths indicalor or confirm the absence of indicators)

SOIL
Horizon  ____ Soil Matrix
_opt) Color (molst) %
Da, =

RERRAR=A

1Type: C = Concentration, D = Depletion, RM = Reduced Matrix, CS=Coated Sand Grains

Redox Featyres a,a dip.
Color(moish % exturs B8 cDemes -

[LELTTTE
[T R

% ocation: PL = Pore Lining, RC = Root Channsl, M = Matrix

Standard Indicators:

™M Histosol or Histe! (AM) (z16%organic suriace
sat'd dusing wet perlod of growing season)

N Histic Epipedon (A2) (3-16° organics, sat'd,
undetain by mineral sofl with chroma <2)

Hydrogen Sulfide (Ad) (wihin 12%f ground
surface; " In this pit

ﬂ Thick Dark Surface (A12)
N__ Alaska Gleyed (A13)

by

Hydric Soll Indicators (check ones that apply, measure from top of mineral layers unless otherwise noted):

Indicators for Problematic Hydric Solis®

3
N Alaska Color Chiange* (TA4) One indicator of hydrophytic vegstatian,

one primary indicator of wetland

hydrology, and an appropriate landscape
_liAlaska Alpine Swales (TAS5) position must be present unless disturbad
or problematic.
ﬂ Alaska Redox with 2.5Y Hue *Give detalls of color change in Remarks.
l‘_i Alaska Gleyed without Hua 5Y or Redder
Underlying Layer

Other (e.g., see p.91 of 2007

N Alaska Redox (A14) Supplement; explain in Rema

N _ Alaska Gleyed Pores (A15)

rks)

_ﬂ Inundation Visible on Aarial Imagery (B7)

M_ High Water Tabls (A2) (wiin 127
_h'__ Sparsely Vegetated Concave Surface (BS)

X_ saturation (A3) (wfin 127)

N_Water Marks (81) N Mar Deposits (815)
5]_ Sediment Deposits (B2) X_ Hydrogen Sulfide Odor (C1) (w/in 127)
_A_ Drift Deposits (B3) N Dry-Season Watsr Table (C2) (wiin 24°)

N Algal Mat or Crust (B4) AJ_Other (explain)

N iron Deposits (B5)

Restrictive Layer (if present) Dralnage Class: VPD /
Type: hent Soil Map Unit Name: Hydric Soil Present? Yes No
Depth (inches) e

Comments:

1.

2.

3.

HYDROLOGY
Woetiand Hydrology Indicators (check ones that apply, measure from soil surface): S dary Indicalors {at least 2 are i
Prmary In ons Ind r is sufficient 1Y _Water-Stained Leaves (B9)
Surface Water (A1) _N Surface Soil Cracks (86) ! Drainage Patterns (810)

Oxid'd Rhizospheres on Living Roots (C3) (within 12}
Presence of Reduced Iron {C4)
{pos. a.a or soll color change wiin 127
Salt Deposits (C5)
p/_ Stunted or Stressed Plants (D1)
N Geomorphic Position (D2)

" A/ Shallow Aquitard (D3)
(w/in 24%, can perch H20 wiin 12")

N Microtopegraphic Relief {D4) (caused by water)

_aJ FAC Neutral Test (D5)
{# OBL+FACW dominants > # FACU+UPL dominants)

F'y

Fleld Observations (in. from ground surface):
Surface Watsr Present? Yas No _'/__ Depth of water (in.}
Water Table Present? Yes ¥ No___ Depthtowater(n) 2"
Seeping in at that depth but not yet filed?: 3
No____  Depthtosat (in) Surfrec
Epl Endo Unknown

Saturation Present? Yes

(includes capillary frings)

Waetland Hydrology Present? Yes \/ No

Describe Recorded Data (stream gauge, monitoring well, asrial photos, previous Inspections), if available:

Remarks:

US Ammy Corps of Engineers

Alaska Verslon 2.0 Modifiad by HDR



Constantine North, Inc. | Palmer Exploration Project I.)2
Wetland Determination Forms — Jurisdictional Determination Report

Site 114: Soil, July 19, 2017



Constantine North, Inc. | Palmer Exploration Project l.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 114: Vegetation, looking east on July 19, 2017



(o

WETLAND DETERMINATION DATA FORM — Alaska Region

Project; Rl vms Borough/Chty:___\halects Date: _ /& /13
ApphicantOwner:__ Cawela e Sampling Point# _\L L
Investigator(s): “Seret, Coanto boame Firm: HDR Alaska, Inc.

Lat, (dec.’) 5 ™. “\=0 3 Long. \3¢.28%4( & ' NADS3 Recordedon GPS# _¥ Marked onmap? 7 _Fisld Map #

Subregion (circie one): (3B Southcentral Weslem Alsutian Interior Norhem Landform: dpes<ia—.  Slope (%)~ Aspect  ~

Local relief; Shape across slope: linear / convex / corZavd Shape up/downslope: linear/ convex / con@ NW| classification: _ “A \--ck
Photo nos./descriptions: 355 5% (+0:\) 35 20 () Camera# ____ Veg Typa (Viareck Level 4 or othan{ ol (L T
Are climatic / hydrologic conditions on the site typical for this lime of year? Yes: ¥ No: ___ If no, explain. HGM type: _—
Are Vegetation ~/, Soil _ &, or Hydrology _ "/ significantly disturbed? Are "Nammal Circumstances® present? Yes 2/ No .

Are Vegetalion L Soil L or Hydrology __naturally problematic?  If needed, expfain answers here.

SUMMARY OF FINDINGS
Hydrophytic Vegetation Present? Yes ® No
Is the sampled area
Hydric Saii Prasent? Yes No _¥ within a wetland?  Yes No _X
Wetland Hydrology Present? Yes No _x Remarks (e.g., marginal?):
VEGETATION (Use scientific names.} Estimats absolute % cover (not relative cover). % can total >100%. Use 2012 indicator status.
Dominance Test worksheat:
Trea Stratum (dbhz 3%)
Species Cov% Dom? Ind. Species Cov.% Dom? Ind. Number of Dominant Species :
g — s That are OBL, FACW, or FAC: \ @A)
2 _ 6. — — | Total Number of Dominant
3. — 7. o Species Across All Strata: \ (B)
4, — 8. —_——
Percent of Dominant Species
Total Tree Cover: That are OBL, FACW, or FAC: e 0 {A/B)
50% of total cover: 20% of total cover: PraVAISnce MR werksHat
Sapling/Shrub Stratum (woody ptants < 3° dbh) Total f: Multipty by:
Abs.Cov.% Dom? Ind. AbsCov.% Dom? Ind. —
OBL speciss Xi= =
b=k 7. 4 =
FACW species X2= =
2, 8.
3. 9. FAC species s X3= Qg
4. 10. FACU species = X4=__
5. 1. UPL + NL species ___— X5= T
6. 12 Column Tatals: _ 6% _(A) va™ @)
Total Sapling/Shrub Cover
50% of total cover: 20% of total cover: Prevalence Index = B/A = )
Herb Stralum
& Abs.Cov.% Dom? Ind. Abs. Cov.% Dom? Ind.
1{el com (s TN A2
Hydrophytic Vegatation Indicators:
2.7 aer il 13, ydrophytic Veg
L | < Fac_ 14, ¥ Dominance Test is>50%
Y __ Prevalence Index is 3.0
4, 15.
5 18, ~__ Morphalogical Adaptations’ (Provide supporting
6. 17. data in Remarks or on a separate shest)
;' ::' “ _ Problematic Hydrophytic Vegetation® (Explain)
9. 20,
10, 21, ! Indicators of hydric soil and wetland hydrology must
be present unless disturbed or problematic.
". 22,
Total Herb Cover: [7)>)
50% of total cover: SO0 20% of tofal caver: ___\ "¢ Hydrophytic V.
Vegetation Yes No
Clrcular 1/10-ac plot ___ or other plot dimension: % of bara ground: Prasent?
% Cover of Wetland Bryophytes % Total Cover of Bryophytes %
(where applicable)
Remarks:

US Armmy Corps of Engineers Alaska Verslon 2.0 Modified by HDR



SOIL Sampling Point #: 1\

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

Depth  Horizon Soil Matrix Redox Features a,a dip.
in)  (opt) Color(molst)y % Col t % Twe' Lo _Texure %ﬁ’ Remarks
o€ O - {for use comment pumber)
2-5 8, % YR 2/A = A
2.\& E"' & ullly, 3/7- — — ¢"\ /-—'bo"?.- ‘P%J—\

|
[TEHTTT
NRRRREN

]

’Typa: C = Concentration, D = Depletion, RM = Reducsd Matrix, CS=Coated Sand Grains *Location: PL = Pore Lining, RC = Ract Channet, M = Matrix

Hydric Soll Indicators (check ones that apply, measure from top of mineral layers unfess otherwise noted):

Standard Indicators: Indicators for Problsmatic Hydric Solls®:
# __ Histosol or Histel (A1) (=16°organic surface, 4 *One indicator of hydrophytic vegetation,
sat'd dusing wal(pcrksd of growing season} —_ Alaska Color Change” (TA4) one primary indicator of wetland
#_ Histic Epipadon (A2) {8-16" organics, sat'd, hydrology, and an appropriate landscape
Underiin by X2 G <2) #_ Aaska Alpine Swales (TAS) poslﬁc;:]l et | be present unless disturbed
a or problematic.
o Hyiﬁ:': S@'j"ﬁda (Aﬂn m; l2olEme M Alaska Redox with 2.5Y Hue “Give detalls of color change in Remarks,
»M +’_Alaska Gleyed without Hue §Y or Redder
Thick Dark Surface (A12} = ying Layer
#__ Alaska Gleyed (A13) #“ Other (a.g., see p.91 of 2007
«/_ Alaska Redox (A14) Supplement; explain in Remarks)
2+ Alaska Gleyed Pores (A15)
Restrictive Layer (if present) Drainage Class: L vl n]
Type: - Soil Map Unit Name: Hydric Soll Present? Yes No_ ¢
Depth  {inches) =X
Comments:
1.
2.
3.
HYDROLOGY
Watiand Hydrology Indicators (check ones that apply, measure from soil surface): econdary Indicators {at least 2 i
Primary Indicators _(anv one indicator is sufficient _# Water-Stained Leaves (B9)
_N_Surface Water (A1) M surface Soil Cracks (B6) # Drainage Pattems {B10)
i High Water Table (A2} (w/fin 127) _# Inundation Visible on Aerial Imagery (B7) Oxid'd Rhizospheres on Living Roots (C3) (within 127}
& = M v Presence of Reduced Iron (C4)
¥~ Saturation (A3) (wfin 127) Sparsely Vegeiated Concave Surface (B8) (00S. 0. or soil color chanae win 12°)
2/ Water Marks (B1) "~ Manr Deposits (B15) ' salt Deposits (C5)
4+ Sediment Deposits {(B2) ) Hydrogen Sulfide Odor (C1) (wfin 12*) i Stunted or Stressed Plants (D1)
~_Drift Deposits (B3) _ﬁ Dry-Season Water Table (C2) (w/in 24") _Q Geomorphic Position (D2)
A~ Gihe _ Shallow Aquilard (D3)
™ Aigal Mat or Crust (B4) I~ Other (explain} (wfin 24", can perch H20 wiin 12°)
#/ Iron Deposits (BS) 1/ Microtopographic Relief (D4) (caused by water)

/L7 FAC Neutra! Test (D5)
(# OBL+FACW dominanis > # FACU+UPL dominants)

Field Observations (in. from ground surface):
Surface Water Present? Yes___ No L Depth of water (in.}
Walter Table Present? Yes ___  No_»  Depthtowater(in.)
Seeping in at that depth but not yet filled?: ____
Saturation Present? Yes___ No X _ Depthtosat (in) Wetland Hydrology Present? Yes ____ No _X_
(includes capillary fringe) Epi Endo Unknown

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

| Remarks:

US Armmy Corps of Engineers Alaske Version 2.0 Modified by HDR
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Site 116: Soil, July 19, 2017
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Site 116: Vegetation, looking south on July 19, 2017




WETLAND DETERMINATION DATA FORM - Alaska Reglon

Project: Pn-(mu- VM Borough/City: TR [ Haiaz ¢ Date: 719
ApplicantiOwner:_( satandin e Sampling Point# 1 1=
Investigstor(s): A | sndat Firm: HDR Alaska\l)c
Lat. (dec.®) 89. 4190 Long. (36.290 /b ' NAD B3 Recordedon GPS# _V  Marked on map? ___ Fleid Map #:
Subregion (circle one): @ Southcentral Westemn Aleutian Inteﬂur Northem Landform: Dﬂt’“‘h'-“-' Slope (%): _— Aspect: _—
Local reflef: Shape across slope: linear / cnn Shape up/downslope: linear/ convex NWI classification:
Photo nos /descriptions; 3l ez~ $o1_ 263 - 3¢, Nesw Camera# W5 Veg Type (Viereck Level 4 or other): Ei
Are climatic / hydrulugic conditions on the site typical for this time of year? Yes: ¥ No:____ If no, explain. HGM typs:
Ars Vagalaﬂon W Soll_V , or Hydrolagy N significantly disturbed? Are “Normal Circumstances” present? Yes v No____
Are Vepetation Y, Soll_ M, or Hydrology naturally problematic? if needed, explain answers hera.
SUMMARY OF FINDINGS
Hydrophytic Vegetation Prasent? Yes v No
v Is the sampled area
Hydric Soll Present? Yes No within a wetland?  Yes No 2§
Wetiand Hydrology Present? Yes ¥ No _\7 Remarks (e.g., marginal?):
VEGETATION (Use sclentific names.) Estimate absolute % cover (not relative cover). % can tolal >100%. Use 2012 indicator status.
Dominance Test worksheet:
Tree Stratum (dbhz 37)
Species Cov.% Dom? Ind. Species Cov.% Dom?7 Ind. Number of Dominant Species 5
A — — — 5 That are OBL, FACW, or FAC: A
2, — 6. — —— | Total Number of Dominant
3, _ 7. | speces Across Al Strata: + &
4, 8. T emaE
= — Parcant of Dominant Species
jetelilree Cover. St oy That are OBL, FACW, or FAC:  ¥5 7o (am)
50% of total cover: 20% of total cover: _ = QISVEiance Index wotkehest:
Sapling/Shrub Stratum (woody plants < 3" dbh) —~— Total% Coverof: = __ Multiplyby;,
; Abs.Cov.E{. Dom?  Ind. Abs.Cov.% Dom? Ind. OBL species 5 X1= 3
154t ber 10" Y PR 7. . des B )
2. \ib edu & Y ®Ma SCaispecias '—L
s Hl 15" Y Pt FACspecies [l x3= 330
4, 10. FACU spacies 1) X4= 32
5. M, UPL + NL. species Q 5= Q
2 12 CoumnTotals: _U® (&) _3e2 ()
Total Sapling/Shrub Cover; 2 5
50% of total caver: __{lp. & 20% of total cover: __ . & Prevalence Index =B/A=_3, 0%
Herb Stratum
Abs.Cov.% Dom? Ind. Abs. Cov.% Dom? Ind.
1oy fl-Gn 39° Y B 12
—— | Hydrophytic Vegetation Indicators:
2.Ga\' an CH A 13, ydrophytic Veg
35t % 6 =" _T_ Dominance Tesl is>50%
4 Barn p Ty T LW g5, N __ Prevalence Index is <3.0
! h"" 2 : oL 16 __ ’ Marphological Adaplations’ (Provide supporting
6. lfw oy 2 PAC 17, data in Remarks or on a separate sheet)
;' :g A Problematic Hydrophytic Vegetation' (Explain)
9, 20,
10. 21, !Indicators of hydric soll and wetland hydrology must
1. 22 be prasent unless disturbed or prablematic.
Total Hetb Cover: &8 T P
50% of total cover: A4 20% of totat cover: __ | Tl 9ydrt::€yﬂc ¢ / b
Circular 1/10-ac plot vV v/ orother plot dimension: ___~ % of bare ground: {0 P:ag:ent; = = 2
% Covar of Wetland Bryophyles g( % Total Cover of Bryophytes | % 7
{where applicable)

Remarks: Wity - ‘“\Mb ¥
Pln“ Limifed o dlﬂrﬂ}rm Cmf’ amvh./ mre 017[,‘1 Q)

US Army Corps of Engineers v Alaska Version 2.0 Modified by HDR



| (1]

SOIL Sampling Point #: _{| Z—
Profile Description: (Describe to the depth neaded to document the indicator or confirm the absence of indicators)

Depth  Horizon ___ Soil Matrix Redox Features aadip.

fn) fot)  Colormosl) %  Color(mok) % Twe' Lo®  Teays 28 Remeks o
0-3 oL an = ik

- Oa. = 2l -

%0 3 : = — e — —

1to~m§% X  Veeer i WS yines

g
[ ]

: C = Conceniration, D = Depletion, RM Reduced Matrix, CS=Coatad Sand Grains “Location; Pl = Pore Lining, RC = Root Channel, M = Matrix

Standard Indicators:

N Histosol or Histal (A1) (216organic surface,
sat'd during wet period of growing ssason)

N Histic Epipedon (A2) (8-18° organics, sat'd,
undarain by mineral soll with chroma £2)

N Hydrogen Sutfide (A4) (within 12%0f ground
 “inthsph

_I\L Thick Dark Surface (A12)
N _ Alsske Gloyed (A13)

Hydric Soll Indicators (check ones that apply, measure from top of minsral laysrs unless otherwise noted):

Indicators for Problematic Hydric Solls™

3
N Alaska Color Chiange* (TA4) One indicator of hydrophytic vagetation,

one primary Indicalor of wetland
hydrology, and an appropriate landscape
position must be present unless disturbed
or problematic.

“Give details of color changs in Remarks.

N Alaska Alpine Swales (TAS)

& Alaska Redox with 2.5Y Hue

Alaska Gleyed without Hue 5Y or Redder
Underlying Layer

ﬂ Gther (e.g., sea p.91 of 2007

Alaska Redox (A14) Supplement; axplain In Remarks)
AV _Alaska Gleyed Pores (A15)
Restrictive Layer (if present) Drainage Class: M WD
Type: At s Solt Map Unit Name: Hydric Soll Present? Yes__ _ No ___Vi
Depth  (inches) ——
Comments:
2
3.
HYDROLOGY
Wetiand Hydrology Indicators (check ones that apply, measure from soil surface): ary Indicators (al least 2 are requi
Primary | ingicator is sufficient A\ WaterStained Leaves (B9)
ALSmface Water (A1) Surface Soil Cracks (BB) r‘" Drainage Pattems (B10)

N_ Oxid'd Rhizosgheres on Living Roots (C3) (within 12°)

_N_Presence of Reduced iron (C4)
(pos. a.a or soil color changae wiin 127

i High Water Table {A2) {wfin 127)
N_saturation (A3) (wiin 12%)

Inundation Visible on Asrial imagery (B7)
N Sparsely Vegetated Concave Surface (B8)

Water Marks (B1) Marl Deposits (B15) % Salt Deposits (C5)
_QL Sediment Deposits (B2) Hydrogen Sulfide Odor (C1) (wiin 127 Stunted or Stressed Plants (D1)
N N_ Drift Deposits (B3) Dry-Season Watser Table (C2) (wfin 24") /¥ Geomorphic Position (D2)

" N Shallow Aquitard (D3)
(w/in 247, can perch H20 wfin 127)
N . Microtopographic Relief (D4) (caused by water}

"M FAC Neutral Test (D5)
(# OBL+FACW dominants > # FACU+UPL dominants)

Algal Mat or Crust (B4) i Other (axplain)

Iran Deposits (B5)

zlz.

Field Observations (in. from ground surface):

Surface Waler Present? Yes____ No L Depth of water {in.) _"_.
Watsr Table Present? Yes_ NoV  Depthtowater(in) —
Seeping In at that depth but not yet filled?: ™ /
Saturation Present? Yes_ . No ¥V _ Depthtosat {in)_-—— Wetland Hydrotogy Present? Yes ' No _l-'_/

(includes caplllary frings) Epi Endo Unknown

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

Remarks:

US Amy Corps of Engineers Alaska Verslon 20 Modified by HDR
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WETLAND DETERMINATION DATA FORM - Alaska Region

Project; r?-.\...-——f Nea s

Applicant/Owner;__ QM;L—'\&A—

Borough/Clty;_ \tat~as

Date: _+/zw /i

Sampling Point# _ \"Las—

Investigator(s):

.—S:—-"'u s c_-—n*--‘ "-Q.L-—-—-

Lat. (dec.) 5%, “0 56

e o ——
Long. V5l BTy

Subregion (circle one): @ Southcentral Westem Algutian Interior Northem  Landform: Yee 3

Firm: HDR Alaska, Inc.

' NAD 83 Recorded on GPS#: Y Marked on map?~_ Fleid Map #

Slope (%); _~= Aspect: _AJ

Local rellef: Shape across siope: Rfihr/ convex/ concave  Shape up/downslope: Qpedr/ convex / concave  NWI classification: & &5 1
Photo nos /descriptions: 392-4%3(Se1\ 394947 (W """"?Q%Camem #* M. ?L_, )

Veg Type (Viereck Leve! 4 or other): b\‘o‘:’
Are climatic / hydrologic conditions on the site typical for this ime of year? Yes: ¥ Na: If no, explain.

HGM type: ﬂg‘:

Are Vegetation & , Soil_#’_, or Hydralogy N significantly disturbed? Are "Normal Circumstances® present? Yes 24 No
Are Vegetation &/, Soll_~_, or Hydrology _A)_ naturally problematic?  If needed, axplain answers here.

SUMMARY OF FINDINGS
Hydrophytic Vegetation Present? Yes_ X No
Is the sampled area
Hydric Soil Present? Yes _X Ne____ within awetland?  Yes No
Woetlland Hydrology Present? Yes _¥ No Remarks (e.g., marginal?):

VEGETATION (Use scientific names.) Estimate absolute % cover (not relative cover). % can tota!l >100%. Use 2012 indicator status.

Dominance Test worksheet:
Tree Stratum (dbhiz 3%)
Specles Cov.% Dom? Ind. Species Cov.% Dom? Ind. Numbset of Dominant Species C
1. 5 That are OBL, FACW, or FAC: A)
2. —_ 6. —— —— | Tota! Number of Dominant
3, _ 7. | spacies Across Al Strata: = ®)
4, —_— 8 — i
Percent of Dominant Species =
EoS e Cover That are OBL, FACW, or FAC: S (am)
50% of total cover: 20% of total cover: RISVEIRCS MideX Work Shielt
Sapling/Shrub Stratum (woody plants < 3° dbh) Total r of: Multiply by:
E Abs.Cov.% Dom? Ind. Abs.Cov.% Dom? Ind =]
] ) Xi=__ 8o
13‘&' 5\‘\ \S Y A 7,&, Comrt 2 (= .TATY R0 T cie ] P
3,_Nee ava 2 AL 9. Fep ale z “ac | FAC species St X3= 18
4 Vo M S Y fac 10 b o1 = Eacw | FACUspecies 2 Xé= \B G
5. EJ’ fae O v w1 ;—l F... Y ;:u- UPL + NL species X5=  —
Vs ek z ThAL 12, Tl Lre - [
S yu:,_. iFir = Enti = a Column Totals: 2¢8  (A) SEO @)
Tolal Sapling/Shrub Cover: s3
£0% of tolal caver: 2o 20% of total cover: __ (. & Prevalence Index=BlIA=____&. \&
Herb Stratum
o, Abs.Cov.% Dom? Ind. = A Abs. Cav.% Dom? Ind.
1! bope TS Y Omudin i 2! Fac/
dicators:
o) 0 v o OBz e s ) AT Hydrophytic Vegatation Indicators
3.0 e [~ rd 0V 14, Ber e 3 FALWU _Y Dominance Test is>50%
4. Dar pad g FA 15 Sove per - Eacul __ Y Prevalence index is $3.0
5.Lep e \© FAcu 18, ,(_‘:.‘f LA = TAC I Morphological Adaptations’ (Provide supporting
8. 5{; £ O e OVE17. oy £ Sil oA data in Remarks or on a separate shaat)
7Tka alp g FAC 18— orv 3 BAC | .
¥ t Prablematic Hydrophytic Vegetation lain
6Tl L\ 8 FAcd 19 Ane_pov & Y | AL R
pie el T L 20 Bl per s~y Facd
1071, et T FAcuzl st sl (T FAC | 'Indicators of hydric soil and wetland hydrology must
11. Vie o=l A fAcS 22 Om ot -~ o ] be present unless disturbed or problematic.
Total Herb Cover:  2.(
50% of tolal cover: __\ © S~ 20% of total cover; __ & & Hydrophytic £
Vegetation Yes No
Circular 1/10-ac plol ____ or other plot dimension: % of bare ground: Present?
% Cover of Wetland Bryophytes % Total Cover of Bryophytas %
{where applicable)
Remarks:

US Army Corps of Engineers

Alaska Verslon 2.0 Modifled by HDR




Sampling Point #; \ 25~

SOIL
Depth  Horizon Soil Matrix
{in.)  fopt} Color (molst) %
o-7+F o

ARERRY

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

—  RedoxFesturas a,a dip.
lor {m o% Textura % _Remarks

[T E
LTI R

‘Type: C = Conceniration, D = Depletion, RM = Reduced Malrix, CS=Coated Sand Grains *Location: PL = Pare Lining, RC = Root Channel, M = Matrix

Standard Indicators:

Y _Histosol or Histal (A1) (216%rganic surface,
sat'd during wet perlod of growing season)

A Histic Epipedon (A2) (8-16° organics, sat'd,
underiain by mineral soil with chroma s2)

Hydrogen Sulfide (A4) (within 12%f ground
surface; @ this plt

*_ Thick Dark Surface (A12)

&) Alaska Gleyed (A13)
k2t Alaska Redox (A14)

"In

Hydric Soll Indicators (check ones that apply, measure from top of mineral layers unless otherwise notad):

Indicators for Problematic Hydrie Solls

‘ *One Indicator of hydrophytic vegetation,
) _Alaska Color Change' (TA4) one primary indicator of wetland
hydrology, and an appropriate landscape
position must be prasent unless disturbed
or problematic.

‘Give detalls of color change in Remarks.

~t Alaska Alpine Swales (TAS)

) Alaska Redox with 2.5Y Hue

#/_Alaska Glayed without Hue 5Y or Redder
Underlying Layer

n Other (a.g., 586 p.91 of 2007
Supplement; explain in Remarks)

»_Alaska Gleyed Pores (A15)

Restrictive Layer (if present) Drainage Class: >

Type: S Soil Map Unit Name:

Depth (inchas) ==

Yes_L

Hydric Soil Present?

Comments:

2,
3

HYDROLOGY

Waetland Hydrology Indicators (check ones that apply, measure from soil surface):
Primary | any one indicator is ciant

_Y Surface Water (A1) &} Surface Soll Cracks (B6)

_Y High Waler Table (A2) (in 12} _Y_ Inundsation Visible on Aerial Imagery (B7)
_Y_Saluration (A3) (wifin 12°) M Sparssly Vegstaled Concave Surface (BH)
_M_water Marks (B1) _#_Mar Deposits (B15)

_~ Sediment Deposits (B2) Y Hydrogen Sulfide Odor (C1) (wfin 12°)
_{. Drift Deposits (B3) ﬂ_ Dry-Season Water Table {C2) (wfin.24")
__Y Algal Mat or Crust (B4) _‘i Other (explain)

_7 tron Deposits (B5)

Secoandary In t least 2 are requl
_H water-Stained Leaves (B9)

_Y Drainags Paltems (B10)
+J_Oxd'd Rhizospheres on Living Rools (C3) {within 127)

~_Presence of Reduced iron (C4)
(pos. a.a or soll color chanae wiin 129
M sall Deposits (C5)

_#/_ Stunted or Stressed Plants (D1)
_Y Gsomorphic Position (D2)

" _#J_Shallow Aquitard (D3)

(wfin 247, can perch H20 wiin 12"}
_fl__ Microtopographic Relief (D4) (caused by water)

. FAC Neutral Test (D5)
(# OBL+FACW dominanis > # FACU+UPL dominants)

Field Observations (in. from ground surface):

Surface Water Present? Yes_?  No___  Depthofwater (in) & |

Water Table Prasent? Yes_y  Neo Depth to water (in.) _+ T~
Seeping in at that depth but not yet filled?: _i_

Saturation Present? Yes ¥ No____  Depthtosat (in)_D Waetland Hydrology Present?  Yes _X_ No
(inciudes caplllary frings) £p) Endo Unknown
Describe Recorded Dala (strsam gauge, moniioring well, aerial photos, previous inspections), if avaliable:

Remarks:

US Army Corps of Englneers

Alasks Verslon 2.0 Modified by HDR
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Site 125: Soil, July 20, 2017
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Site 125: Vegetation, looking south on July 20, 2017



WETLAND DETERMINATION DATA FORM — Alaska Region

Project: Falmu. VYMS Borough/City;_7ThhA ,Ltlaiu_s Date: #-20 70)%F
ApplicantiOwner_{ gws-fa.rhae Sampling Point # 127~
Investigatar(s): | dnin ot mgheind Firm: HDR Alaskayc.

Lat. (dec.”) . Long. lﬁé.’wﬂ +_ ' NADB83 Recorded on GPS# ¥ Marked on map? iFiald Map#
Subregion (circle one): Southcentral Westarn Alsutian Interior Northem  Landform: Toe S( 2Pce Slops (%}): Aspect: &
Local rellef: Shape across slop nvex / concave  Shape upldownslop@g;:ﬂomaxi concava NWI classification: L ol
Photo nos./descriptions: #4/o8’ So1v; You-Yos wgsw Camera # M Veg Type (Viereck Level 4 or olhey)!

Ara climatic / hydrologic conditions on the site typical for this time of year? Yes: ¥ No:___  If no, explain. : f \HGM type:

Are Vegetation _d_, Soil A _, or Hydrology _&signiﬂcanﬂy disturbed? Are "Narmal Circumstances® present? Yes i No

Are Vegetation i, Soll ﬂ , or Hydrology N naturaily problematic? If needed, explain answers here,

SUMMARY OF FINDINGS
Hydrophytic Vegetation Present?  Yes v/ No
rbp\d Is the sampled area -
Hydric Soi-Rresent? Yes V. No__ | withinawetland? Yes_v No
Weliand Hydrology Present? Yes l/ No Remarks (e.g., marginal?):
VEGETATION (Uss scienlific names.) Estimate absolute % cover (not relativa cover). % can total >100%. Use 2012 indicator status.

Dominance Test worksheet:

Tree Stratum (dbhz 37
Species Cov.% Dom? Ind. Species Cov.% Dom? Ind. Number of Dominant Species 5

1. - 5. That are OBL, FACW, or FAC: (A)
2. —_ 6. L — —— | Total Number of Dominant
3, . - 7. _____ | species Across All Stratgy 5 ©
4, 1 8. _
Total Tree Cover: €7« “F plot . e e |50 3/ T
50% of lotal cover: 20% of total cover: Srevalence Indyx workahast:
- Sapiing/Shrub Stratum (woody plants < 3" dbh) Total % Cover of: Multiply by:
s S‘d& Pvl “!;'bs(?{n; % —D;m-'? FI::W : Abs.Cov.% Dom? Ind. OBL species 20 Xt= 30
2Sali par P Y FAC 8 FACW species __ 50 xe=_Mlo
Vb edule F A Up, FAC species 1% X3=_ 2349
4.8M 8 FAC 10. FACU species * xe=__ 28
5. 3 L 11, UPL + NL species g X5= g
8_Rub are 8 HC 12 Column Totals: __ (B85 (A) 4532 @)
Total Sapling/Shrub Cover: _ G !
50% of total cover ___ 30§~ 20% of total cover: __\&- % Prevalence Index = /A =__ 2. 4|

Herb Stratum - :

Abs.Cov.% Dom? Ind. Abs. Cov.% Dom? Ind.

104 { Lan 10 1— B0 12 T FO!-O Hydrophytic Vegetation Indicators:
20k Opaft 30 T ODL 13, (&), 1o {81
3.5y can 20 Y FAW 44, tata T tacw| _1__ Dominance Test is>50%
a. Vi ) FAW15E L tam T V2 Y _Prevalence Index is $3.0
5.5 &r 5 FAL 18.Yal siizh A FAC | J wo !
rphological Adaptations’ (Provide supporting
8. 35 FALW 17, Violow sp. # "‘w data in Remarks or on a separate sheet)
7.0hives Pl sc FAC 18 I pea 5 At ) .

7 Probi tic H hytic V [ai
B E = RnRll f T B e
93%neio 'fﬂm\‘jfvlni 5 w20,
10.Gshileja. ina S fAC 21, !Indicators of hydric soil and wetiand hydrology must
”C“M[% F'!! Minvdn A FAC 22, be present unless disturbed or problematic.

Total Herb Cover: lf-{j
-t ~~
50% of tolal cover: 1L 20% of total cover: __ 2€.8 Mydrophytic, |Vl
Circutar 1/10-ac piot v/ or other plot dimension: __— % of bare ground: ety o E
% Cover of Wetland Bryophytes Qn % Total Cover of Bryophytes _3() %
(where applicable)

Rermarks: ‘w,q_ q,H-, lanc I(au'ucﬁn.w

IS Army Corps of Engineers Alaska Version 2.0 Modifled by HOR



SOIL

Sempling Paint # /2 7

Depth  Horizon Scil Matrix
{in)  f{opt) Color (molst) %
o-18 0.

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

Redox Features a,a dip.
ormost % Twe' le? Tewe g o gleTele

[ELTTTT B

'Type: C = Concentration, D = Depletion, RM = Reduced Matrix, CS=Coated Sand Grains *Location: PL = Pore Lining, RC = Root Channel, M = Matrix

Standard Indicators:

] Histosol or Histel (A1) (218%rganic surfaca,
sat'd during wat period of growing season)

N Histic Epipedon (A2) (8-16* organics, satd,
underiain by minerat soll with chroma s2)

Y Hydrogen Sulfide (A4) (within 1270f ground
surface; @ _f  “inthis pit

N Thick Dark Surface (A12)

_N_ Alaska Gleyad (A13)
_N_ Alaska Radox (A14)

Hydric Soll Indicators (check ones that apply, measure from top of mineral layars unless atherwise noted):

Indicators for Problematic Hydric Solls®:

o *One indicator of hydrophytic vegelation,
N_ Alaska Colar Chiange* (TA4) one primary indicator of wetiand
hydrology, and an appropriate landscape
position must be present unless disturbed
or problematic.

“Give details of color changs in Remarks.

N Alaska Atpine Swales (TAS)

N_ Aaska Redox with 2.5Y Hue

o/ Alaska Gleyed without Hue 5Y or Redder
Underlying Layer

Other (e.g., see p.91 of 2007
Supplament; explain In Remarks)

N_ Algal Mat or Crust (B4)
N iron Deposits (85)

_[% Dry-Season Waler Table (C2) (wfin 24"}
Other (exptain)

_N _ Alaska Gleyed Pores (A15)

Restrictive Layer (if prasent) Drainage Class: P,). /
Type: ot Soil Map Unit Name: Hydrlc Soll Present? YesT =" INolerz!
Depth (inches) __ ——

Comments:

2

3

HYDROLOGY

Wetland Hydrology Indicators (check ones that apply, measure from soil surface): 0] icators {at laast 2 are !

P In s (8 e indi r s sufficient Waler-Stained Leaves (B9)

_‘f_ Surface Water (A1) i Surface Sofl Cracks (B6) ﬁ Drainage Pattems (B10)

_Y_ High Water Table {A2) (w/in 127) Inundation Visible on Aerial Imagery (B7) Oxid'd Rhizospheres on Living Roots (C3} (within 127)

_L Saluration (A3) (w/in 12"} _i Sparsely Vegetaled Concave Surface (B8) £ Pﬁﬁozfgfﬁlﬁam whin 12

N Water Marks (B1) _I_\L Marl Deposits (B15) ﬁ_ Salt Deposits (C5)

o Sediment Deposiis (B2) LY Hydrogen Sulfide Odor (C1) (w/in 12%) %_ Stunted or Stressed Plants {D1)

o Drift Deposits (B3) _N Geomorphic Posifion (D2)

" N_ shallow Aquitard (D3)
'\) {w/in 24, can perch H20 wfin 12")

Microtopographic Relief (D4} (caused by water)

_ 1 FAC Neutral Test (D5}
(# OBL+FACW dominants > # FACU+UPL dominants)

Field Observations (in. from ground s ):
Surface Water Present? Yes _V _ No_ Depth of water (in.)
Water Table Present? Yes L No__ Depthtowater(in)_{2-

Seeping in at that depth but not yet filed?: %% *“t¢ %
Saturation Present? Yes_ v No___ Depthtosat (in.) 5‘”@ Woetland Hydrology Present?  Yes__ No___
(includes capillary fringe}) Epl Endo Unknown

Describe Recorded Data (stream gauge, monttoring well, aerial photos, previous inspections), if avallable:

Remarks:

US Army Corps of Engineers

Alaska Version 2.0 Modified by HDR



Constantine North, Inc. | Palmer Exploration Project I.)2
Wetland Determination Forms — Jurisdictional Determination Report

Site 127: Soil, July 20, 2017



Constantine North, Inc. | Palmer Exploration Project l.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 127: Vegetation, looking east on July 20, 2017

Site 127: Vegetation, looking south on July 20, 2017



WETLAND DETERMINATION DATA FORM - Alaska Reglon

Project_ Prlaee. YMS Borough/City:_J"NA / Hoiaes Date: - 29- 2013
Applicant/Owner;_(ansfaates Sampling Paint #: _ /. 3/
Investigator(s): doms_soweld ; etia  onnani me ) Firm: HOR Alaska, ing.

Lat. {dec.”)_5¢. ‘IOGJ # Long. /76 .38 S‘f; £ ' NADB83 Racorded on GPS #: _\ZMarked on map? Z Fleld Map #
Subregion (circle ona)@Southcantml Westein Aleutian Interior Northem  Landform: I\l[f sy Slope (%}): Aspect _SF
Local refief: Shape across slope: --- nvex / concave Shape up/downslope: linear / convex NWI classification: __YPranD
Photo nos /descriptions: #/2/#3 foie ; 91y - Y13 vESW Camera #: B Veg Type (Viereck Level 4 or other): _ C#ATS,
Are climatic / hydrologic conditions on the site typical for this time of year? Yes: ¥_ No: ____ If no, explain. HGM lype: ——

Are Vegetation A , Soil _p/ , or Hydrology _A/ significantly disturbed? Are "Nermal Circumstances® present? Yasi Ne
Are Vegetation AL, Soil _A , or Hydrology N naturally problematic? If needed, explain answers here.

SUMMARY OF FINDINGS
Hydrophytic Vegetation Present?  Yes v/ No
vz Is the sampled area 7
Hydric Soil Present? Yes ___ No V__ within a wettand?  Yes No
Wetland Hydrology Present? Yes No \/ Remarks (e.g., marginal?):
VEGETATION (Use sclentific names.) Estimate absolute % cover (not relative cover). % can total >100%. Use 2012 indicator status.
| Dominance Test worksheet:
Trea Stratum (dbhz 3)
Species Cov.% Dom? Ind. Species Cov.% Dom? Ind. Number of Dominant Species 2
1 hines Siavrh 80 Y FRC 5 T Thatare OBL, FACW,orFAC: _2 (A
2. — 6. —— —— | Total Number of Dominant
3 - 7! - Species Across All Strata: 4 ®)
4 — 8. —
Percent of Dominant Species
Tolal Tree Cover. o That ara OBL, FACW, or FAC: S (A/B)
50% of total cover: Yo 20% of total cover: ___J (s SfSvnisnce Index workshest:
Sapling/Shrub Stratum {weody plants < 3" dbh)  Total % Cover of; Multiply by:
3 Abs.Cov.% Dom? Ind Abs.Cov.% Dom? Ind.
OBL = = =
1. fows Sia lo ¥ ¥ac 7 = ad
2 8 FACW spacies 5 Xo= 1D
a 9. FACspecies _ |34 xa=_332
4, 10, FACU species 3k Xa=_ | 44
5. ", UPL + NL species ___~— X WL
6. 12, Column Totals: __ 15 (A) 52 @)
Total Sapling/Shrub Cover: 16
50% of total cover: ] 20% of total cover: = Pravalence Index=8/A=__ 3.19
Herh Stratum
Abs.Cov.% Dom? Ind. ¢ Abs. Cov.% Dom? Ind.
. Fal =
;ﬂ‘f—“’—&"" %E‘ \g o :; Cl can FAC l-lydrop.hyﬂc Vegstation Indicators:
3 Wt die A -UY 14, _Y Dominance Test is>50%
4 E ” b I EAC 15 N __ Prevalence Index is £3.0
5.04/ Frflamm_ S, FAC 1g. F__ Morphological Adaptations' (Provide supporting
6 & K| e g7, data in Remarks or on a separate shast)
7! 2 FACU 18, : ”; 1
; Praoblematic Hydraphytic Vegetation ain
8. arv 2 FAc 19, kAL )
9, 19 tAC 20,
10 Herae lan 3 AL U 21, ! Indicators of hydric soll and wetland hydrology must
11-!! g[!.,fﬂ!'! b 5 FAtw oo be present unless disturbed ar problematic.
' Total Herb Cover: %~
50% of tolalcover. 5 2.5 20% of total cover; __ LA Hvdronhyiic gl
Circular 1/10-ac plot i or other plot dimension: ___— % of bare ground: _2.0 p;?:,m; - =2 2
% Cover of Wetland Bryophyles o % Total Cover of Bryophytes %
{wherms applicable)
Remarks: i, 5"""4' leaves ¢ lmmolw/ N

US Army Corps of Enginears Alaska Version 2.0 Modified by HDR



SOIL Sampling Point# /3/

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

Depth  Horizon Soll Matrix Redox Featuras a,a dip.

() oo}  Colrmost) %  Colormois) % Twe! loc! Tewe 0¥ -Remads
Ay B, g e SR - =

23 Qe =t e e - .

3= A TE peoe AR e w3l - oYaz)2

Bt By F.5Y 2.5 il = WEL. e S\L neq

=20 B, s\cm.sfz. T — 8L = 20% teblbles

Type: C = Concentration, D = Deplation, RM = Reduced Matrix, CS=Coated Sand Grains *Location: PL = Pore Lining, RC = Root Channel, M = Matrix
Hydric Soil Indieators (check ones that apply, measure from top of mineral layers unless octherwise noted):

Standard Indicators: Indicators for Problematic Hydric Solls®;
N__ Histosol or Histal (A1) (16 organic surfacs, 4 *One indicator of hydrophytic vegelation,
sat'd during wat period of growing season) L Alaska Color Change® (TA4) one primary indicator of wetiand
Histic Epipedon (A2) (8-16" arganics, satd, ] hydrology, and an appropriale landscape
N unde?ign by m?nar!l s(nll Mlhugruma 2) —-)\-I- Alaska Alpine Swales (TAS) posm%l: musl:c be present unless disturbad
i or problematic.
_— Hygﬁzg Sglﬁde (A‘.‘?n éﬂ":‘:' 2 areund H Alaska Redox with 2.5Y Hus “Glve detalls of color change in Remarks,
N Thick Dark Surface (A12) N Alaska Gleyed without Hue 5Y or Redder
T Underlying Layer
Alagka Gleyed (A13) Q Other (e.g., see p.81 of 2007
N Alaska Redox (A14) Supplemant; explain in Remarks)
W Alaska Gleyed Pores (A15)
Restrictive Layer (if present} Drainage Class: \W D
Type: nNoneg Sofl Map Unit Name: Hydric Soll Present? Yes No ‘/
Dapth (inches) _—— ;

Commants: 32 i FrbR-2r5{2 10YR2[2

2,
3.
HYDROLOGY
Woetland Hydrology Indicators (check ones that apply, measure from soll surfaca): Secondary Indicat { ieast 2 are requi
Primary | any one indicator is sufficient N_Water-Stained Leaves (B9)
Surface Water (A1) N _ Surface Sofl Cracks (E6) N Drainage Pattems (B10)
High Water Table (A2) (w/in 127) I Inundation Visible on Aeral Imagery (B7) JJ_ Oxid'd Rhizespheres on Living Roots (C3) (within 127)
- Presence of Reduced iron (C4)
Saturation (A3) (w/in 127) i Sparsely Vegetated Concave Surface (B8) -N- (pos. a.a or sail color chanae win 127
Water Marks (B1) _ﬂ Marl Deposits (B15) N_ salt Deposits (C5)
Sediment Deposlts (B2) Hydrogen Sulfide Odor (C1) (wfin 127) _NStunted or Stressed Plants [(n2D)]
N_ Drift Deposits (B3) Dry-Season Water Table (C2) wfin24") N Geomorphic Position (D2)
" _pJ_ Shallow Aquitard (D3}
N_ Algal Mat or Crust (B4) ﬂ_ Other (explain) -hL (wiin 24, can perch H20 wiin 127)
_N__ Iron Deposits (BS) AL Microtopographic Relief (D4) (caused by water)

_#/ FAC Neutral Test (D5)
{# OBL+FACW dominants > # FACU+UPL dominants)

Field Observations (in. from ground surfaca):

Surface Water Present? Yes_ No '/ Depth of water (in.) _ —
Water Table Present? Yes____ No Z Depth to water (in.) _ -~

. Seeping in at :I;l depth but not yet filled?: _— /
Saturation Presant? Yes____  No_V _ Depthtosat {in.) e Waetland Hydrology Present? Yes ___ No_~__
(includes capillary frings) Epl Ende Unknown

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

"Remarks: 2

US Ammy Corps of Engineers Alaska Version 2.0 Modifled by HDR



Constantine North, Inc. | Palmer Exploration Project l.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 131: Soil, July 20, 2017



Constantine North, Inc. | Palmer Exploration Project I.)2
Wetland Determination Forms — Jurisdictional Determination Report

Site 131: Vegetation, looking west on July 20, 2017



WETLAND DETERMINATION DATA FORM — Alaska Reglon

Project: O laea  VMS Borough/Clty:_TN Y / Harnss Date: _7-26- 201
ApplicantiOvner;_(gngtp~tinre Sampling Polnt# _ /32
Investigator(s): i faninnghame) Firm: HDR Alaska, Inc.

Lat. (dec.”}_59. 4065 __Long. 136, aa@% +__' NADB3 Recordedon GPS#: v/ Marked on map? ___Field Map #
Subregion (chrcle one): @ Southcentral Western Aleutian Interior Northern Landform: é' Slope (%) _,;(_ Aspect: =

Local relief: Shape across slopelconvaxlcuncava Shape upiduwnslnpelconvaxlconve NWI classification: 1SS [EMIB

Photo nos /descriptions: _{IB[YIT St % Y24 423 NESW' Camera # M\0S Veg Type (Visreck Level 4 or other):_EL3TS
Are climatic / hydrologic conditions on the sits typical for this time of year? Yes: v No: If no, explain. / HGM type: QL_:(_&—
Are Vegetation _i, Soll /'J , or Hydrology significantly disturbed? Are "Narmal Circumstances® present? Yes ¥ No

Are Vegetation i, Soil I\l , or Hydralogy naturally problematic? If needed, explain answers here.

SUMMARY OF FINDINGS
Hydrophytic Vegstation Present?  Yes v No
s is the sampled area /
Hydrlc Soil Present? Yes — - No — within a wetland? Yes No
Welland Hydrology Present? Yes v No Remarks (g.g., marginal?):
VEGETATION (Use scientific names.) Estimale absolute % cover (not relative cover). % can total >100%. Use 2012 indicator status.
Dominance Test worksheet:
Tres Stratum (dbhz 3%)
Species Cov.% Dom? Ind. Species Cov.% Dom? Ind. Number of Dominant Specles x
1. 5. That are OBL, FACW, or FAC: 73, (A)
2. — 8. — —— | Total Number of Dominant
3. — 7. | Species Across All Strata: 7 (B)
4, == 8. ———
Percent of Dominant Species
FORIES COVGT I 1 That are OBL, FACW, or FAC: \ep (@)
50% of total caver: 20% of total cover: Brévalsnce Indax workihast
Sapling/Shrub Stratum (woody plants < 3° dbh) Total % Cover of: Multiply by:
- Abs.Cov.% Dom? ind. Abs.Cov.% Dom? Ind. OBL species 74 X1= z
150x bar 30 4 R 7
2 B FACW spacies 20 ¥o= 40
3, 8. FAC species 12+ X3=_ 3281
4, 10, FACU species 1) Xe=_ 192
5 1. UPL + NL species = X5=___ —
& 12. Column Totals: 15 ) b3 (B)
Total Sapling/Shrub Cover: 30
50% of {otal cover: ig 20% of total cover: b Prevalence Index=B/A=__ 3.14
Herb Stratum
Abs.Cov.% Dom? Ind. Abs. Cov.% Dom? Ind.
1. M flufow 30y fAC 12,
v Hydrophytic Vegetation Indicators:
2 A0 FACW 3, ydrophytic Vea
381?1! [ 2] AL 14, _"f___ Dominance Test is>50%
Al l S PAC-U 15, M __ Prevalence Index is <3.0
5. FALY 18. Morphalogical Adaptations’ (Provide supporting
6.-Hcrg [an it U17. data in Remarks or on a separate shest)
7 7 Firl 18, 1
Problematic Hydrophytic Vegetation lal
aitmm T — E0 — Pmene aseoe
9, : 20,
10. 21, 'Indicators of hydric soil and wetland hydrology must
1. 22, be prasent uniess disturbed or problematic.
Total Herb Cover: (A b’
50% of total cover: ___ 81 -§ 20% of total cover: __ 573 | Hydrophytic ¥
J : Vegetation Yes No
Circular 1/10-ac plot »/ _ or other plot dimension: % of bare ground: & Present?
% Cover of Wetland Bryophytes — % Total Cover of Bryophytes __ 10 %
(where applicable) T

Remarks:

US Army Corps of Englneers Alaska Verslon 2.0 Modified by HDR



Sampling Point # 132

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

8S0IL
Depth  Horizon —___Sail Matrix
fin)  (opt} Color {mgist) %
Oc¢ s
Do R

[T EER

Redox Faatyres a.a dip.
Color (molst) % Type' Lod® _Texiurs gﬂf—’ ! -Remarks_

=

ARRARRN

"Type: C = Concentration, D = Depletion, RM = Reduced Matrix, C3=Coated Sand Grains *Location: PL = Pore Lining, RC = Root Channel, M = Matrix

Standard Indicators:

[__ Histosol or Histsl (A1) (216%rganic surface,
sat'd during wet pariod of growing season)
Histic Epipedon (A2) (8-16" organics, satd,
undaraln by mineral soll with chroma £2)
N Hydrogen Sutfide (A4) (within 12%f ground
surface; @@ " In this pit

Hydric Soit Indicators (check ones that apply, measure from top of mineral layers unless otherwise notad):

indicators for Problsmatic Hydric Solls®:

3

1 One indicalor of hydrophytic vegetation,
N _ Alaska Color Change* (TA4) one primary indicator of wetiand
hydrology, and an approprate landscape
pasiiion must be present unless disturbed
or problematic.

“Give details of color change in Remarks,

N Alaska Alpine Swales (TAS)

N Alesks Redox with 2.5 Hue
M Alaska Gleyed without Hue 5Y or Redder

N Thick Dark Surface (A12) AL
ﬂ_ Alaska Gleyed (A13) i Other (e.q., ses p.91 of 2007
Alaska Redox (A14) Supplemant; explain in Remarks)
Alaska Gleyed Pores (A15)
Restrictive Layer (if present) Drainage Class:  f)
Type: None Soil Map Unit Name: Hydric Soil Present? Yeos _i,_ No__
Depth {inches) r—
Comments:
2
3.
HYDROLOGY
Wetland Hydrology Indicators (check ones that apply, measure from soll surface): dary Indica { iast 2 are requi
Primery Indicators _{any one indicator is ant N _Water-Stained Leaves (B9)
N surface Water (A1) _N_Surface Soil Cracks (86) M _Drainage Pattems (810)

N Oxid'd Rhizospheres on Living Roots (C3) (within 12°)

N Presence of Reduced Iron (C4)
(pos. a.a or sofl color channe w/in 127

lJ_ Inundation Visible on Aerial Imagery (B7)
_I\L Sparsely Vegstated Goncave Surface (B8)

Y High Water Table (A2) {wfin 12}
Y saturation (A3) (win 127)

lJ Water Marks (B1) 5_ Mar Daposits (B15) 1V Sait Deposits (C5)
Sediment Deposiis (B2) ¥/ Hydrogen Sulfide Odor {C1) (w/in 127) _i Stunted or Stressed Plants (D1)
N Drift Deposits (B3) N Dry-Season Walar Table (C2) (w/in 24") _N_ Geomorphic Position (D2)
f\’ Algal Mat or Crust (B4) 7 Other (expigin) g Shallow Aquitard (D3)
—_ (wfin 24", can perch H20 wiin 12%)

E Iron Deposits (B5) ilecmtopoglaphlc Reliaf {D4) (caused by water)

&/ FAC Neutral Test (D5)

(# OBL¥FACW dominants > # FACU+UPL dominants}
Field Observations (in. from ground surfacs):
Surface Water Present?  Yes___ No ¥ Depth of water (in.}
Water Tabla Present? Yes v No___ Depthtowater(in)_ 1Z
Seeping in at that depth but not yet filled?: i“'!"fj

Saturation Present? Yes¥  No___  Depthtosal (in)_2 Wetland Hydrology Present? Yes _ﬁ_ No____
(includes capiliary fringe} Epi Endo Unknown

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

Remarks:

US Amy Corps of Englneers Alasks Version 2.0 Modifisd by HDR



Constantine North, Inc. | Palmer Exploration Project I.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 132: SOII July 20, 2017



Constantine North, Inc. | Palmer Exploration Project l.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 132: Vegetation, looking north on July 20, 2017

Site 132: Vegetation, looking south on July 20, 2017



WETLAND DETERMINATION DATA FORM — Alaska Region

Date: 7: 2o A7 |3

Sampling Point# _} 3 4

Project; Pm[m ms Borough/City:_ ke -4,
Applicant/Owner: Co—a.\*'-""*-—

Investigator(s): Dowg jewett ; Ed= Conlnbo Firm: HDR Alaska, Inc.
Lat. (dec.*) 89, H0522 Long. J36. 2803  + ' NADB3 RecordedonGPS# ¥

Subregion {circls one):

Southcentral Westem Aleutian
Local ralisf: Shape across slope: linear/ convex/concave  Shape up/downslope: linear/ convex / concave  NWI ciassification: PFoYss)
Photo nos./descriptions: 458/2¢ Se1e. 5 422 Y25 NESW

Interior Northem Landform:

Camera #: M2S Veg Type (Viereck Level 4 or other)

Are climatic / hydrologic eondﬂ:ions on the site typical for this time of year? Yes: _L No: ___

Marked on map? 1 Field Map #
Siope (%): ~—\__ Aspect

If no, expiain.

‘/No_

Are Vegetation _QL Soil of Hydrology _ IV _ N significantly disturbed? Are “Normal Circumstances® present? Yes ¥ _
Are Vegetation AL Soil IU or Hydmlugy naturally problematic? If needed, explain answers here,
SUMMARY OF FINDINGS
Hydrophytic Vagetation P Yes v N
ydrophytic Vegetation Present? es 7 o e ares /
Hydric Soil Present? Yes No within a wetland?  Yes No
Wetlland Hydrology Present? Yes '; No Remarks (e.g., marginal?):
VEGETATION (Uss scientific names.) Estimate absoluta % cover (not relative cover). % can total >100%. Use 2012 Indicator status.
Dominance Test workshest:
Tres Stratum (dbh2 37)
Species Cov.% Dom? Ind. Species Cov.% Dom? Ind, Number of Dominant Species &
& |1 fuam s & Y MU s, That are OBL, FACW, orFAC:  _ 12 @)
2-% {0y FAC s —  —— | Total Number of Dominant
32[3_5‘_5% 3 7 o7 Iy Species Across All Strata: = ®)
4. — 8. ———
Percent of Dominant Species
jotalTrea Cover R That are OBL, FACW, or FAC: ___ Ble.b 10 (arm)
50% of total cover: __ W .S 20% of total cover: __ - < Frévalance incex workshest
Sapling/Shrub Stratum (woody plants < 3” dbh) Total % Cover of: Mulﬁgl_im;
Abs.Cov.% Dom? [nd. AbsCov.% Dom? Ind, | 5
: OBL species | xi=_ 5
1. 8awy S ._-! z FaC 7. M:l_b QM 8 FAL-U FAC\:Ipecci 62 2= 12b
2.Mess forr FMU 8 Jorbae sStbl 2 ey R — >
» 3 Yage ,n] A FAC o 10« FAC | FACspecies 4] x3=_42%
4.Grnun 3 FCU10Vafe alask [0 Y  FAC | FACUspecies 4| x4= _ |4
sy — _— _— 1 Aubwus J A FAC | 4pL + NL species __ £ x5=__ @
6.Sak out 5 b4 FAC 12 Foeed. oo & —E; e ;# Column Totals: _ 2O (A} T2 B
Total Sapling/Shrub Cover: T R e T
50% of total cover. sz 20% of total cover: 20 . *® Prevalence Index=B/A=__ 2D
Herb Stratum
Abs.Cov.% Dom? Ind. F L ﬂ/ .Cov.% Dom? Ind.
1%2 Ly 15 7 BY 12fabe hrtir) 5 FAC -
’55 [ 2 e 0 " FAC 15Vi O /5 Y W Hydrophytic Vegetation Indicators:
35ane can 20 Y FACW 14 (it c’ﬁ' T FacU | _L__ Dominance Test ls>50%
a. A 5 fieU 15, ZM 21l ﬂj 2 FAC ! Prevalence Index is <3.0
5.%’@% Eﬁ 5 1 FAC 6.Ger #p.00 _2 =X 1
2 rphological Adaptations’ (Provide supporing
B.fen 'fnu&'z% ® b4 fALW 17, — — = 5 data in Remarks or on a separata sheet)
7.Plat oA T fWis Bruris Ctg T 0BL ; ;
. Prablematic H hytic Vegetal
8 Do ﬂ”{ 3 FALW 19. treran > E | — roblematic Hydrophytic Vegetation' (Explain)
Olephanptr B 4 W 20?
10.Trient 8Ur 2 facY 21, ' Indicators of hydric soil and wetland hydrology must
1. M 1 FAG 22, be present unless disturbed ar problematic.
Total Herb Cover: 180
50% of total cover ___ 7% 20% of total cover: _ 3 & Hydrophytic oA
Vagetation Yes No
Circular 1/10-ac plot ¥ or other plot dimension: ___— % of bare ground: Present?
% Cover of Wetland Bryophytes % Tota! Cover of Bryophytas %
{where applicable)
Remarks:

US Army Corps of Engineers

Alaska Version 20 Modifiled by HDR



SOIL Sampling Peint # >4
Profile Description: (Describe to the depth nesded to document the indicator or confirm the absence of indicators)

Depth  Horizon Sell Matrix Redox Features a,a dip.
in) _fopt) Color (molst) % lof (most % Lo _Textum %ﬁ Bomats
for use commant number}

D-12 by .

|
TP E
|

AR
|

"Type: C = Concentration, D = Deplation, RM = Reducsd Malrix, CS=Coated Sand Grains *Location: PL = Pore Lining, RC = Root Channet, M = Malrix
Hydric Soll Indicators {check ones that apply, measure from fop of minera! layers unless otherwise noted):

Standard Indlcators: Indicators for Problematic Hydric Solls®:
Y Histosol or Histel (A1) (z16organic surface, AJ — *One indicator of hydrophytic vegetation,
sat'd during wat period of growing season) T Alaska Color Chiange® (TA4) one primary indicator of wetland
_ " Histic Epipedon (A2} (8-16" organics, sat'd, hydrology, and an appropriate landscape
undeEIaan by mgnatil s(oll Mﬂ? rg'lroma s2) i Alaska Alpine Swales (TAS) position must} be present unless disturbed
. or problematic.

L Hydrogan Sultide (Afl)n m jslground ~ Alaska Redox with 2.5Y Hue ‘Give details of color change in Remarks.

E Thick Dark Surface (A12) £} Alaska Gleyed without Hue 5Y or Redder

P, Underlying Layer

Alaska Gleyed (A13) Other (e.g0., ses p.91 of 2007

d Alaska Redox (A14}) Supplement; expiain in Remarks)

A/ Aiaska Gleyed Pores (A15)

Restrictive Layer (if present) Drainage Class: D /

Type: _Nowe Soll Map Unit Name: Hydric Sofl Present?  Yas No
Depth  (inches) —— =
Comments:
2
3.
HYDROLOGY
Watland Hydrology Indicators (check ones that apply, measure from soil surface)}t* ' Sicondary Ind ot least 2 gre i
Primary | any one indicator is sufficient - p-_Water-Stained Leaves (B9)
_Y_ Surface Water (A1) ) surface Soll Cracks (B8) ' _# Drainage Patems (B10)
_L High Water Table {(A2) (wfin 12"} n _~ Inundation Visible on Aerial Imagery (B7) ) Oxid'd Rhizospheres on Living Rools {C3) (within 127)
- _J Presence of Reduced iron {C4)
_L Saturation {A3) (w/in 127) _f‘_’_ Sparsely Vegelated Concave Surface (B8) (pos. a.a or soll color change wiin 127
_N_ Water Marks (B1) Marl Deposits {(B15) M salt Deposits (C5)
_A_ Sediment Deposits (B2} Hydrogen Sulfide Odor (C1) (wfin 127)- __! Stunted or Stressed Plants (D1)
i Drift Daposits (B3) _M Dry-Season Water Table (C2) (wfin.24") i Geomorphic Position {D2)
© 1t Shallow Aquitard (D3)

¥ _Aigal Mat or Crust (B4) _d Other (explain) (wiin 247, can perch H20 wiin 12°)
ij tron Depesits (BS) Microtopographic Relief {D4) (caused by water)

FAC Neutral Test (D5)
(# OBL+FACW dominants > # FACU+UPL dominants)

Field Observations (in. from ground su ¥
Surface Water Present? Yes No__ Depth of water (in.) < |
Water Table Present? Yes Z No__ Depth towater (in.)_¢

Seeping In at that depth but not yet filled?: 7 /
Saturation Present? Yes L No_  Depthtosat (in.) © Watland Hydrology Present? Yes ___ No_
(includes capiliary fringe) E; Endo  Unknown

Describe Recorded Data (stream gauge, monitoring well, aerial pholos, previous Inspections), if availabla:

Remarks:

US Army Corps of Engineers Alaska Version 2.0 Modified by HDR
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Constantine North, Inc. | Palmer Exploration Project l.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 134: Vegetation, looking south on July 20, 2017



WETLAND DETERMINATION DATA FORM - Alagska Region

’
Project; P 'II’H et VmMS Borough/Clty; U Z’H AlNES Date: 7 R0 Ac|F
Applicant/Owner:_(onstahare Sampling Point#: /3 &
Investigator(s): _Pruy jewell - eern (.'M'-N"i‘m-ha) Firm: HDR Alaska, Ing.
Lat. (dec.”)_S9 2 3332 Long. /36724394 + ' NADB3 Recorded on GPS # f ngﬂ;d map 1 Fleld Map #:
Subregion (circle one): Southcentral Western _Aleutian Interior Northem  Landform: ' " Siope (%): ____ Aspect: S e
Local relief: Shaps across siope: linear / convex {.concave ) Shape up/downsiope: linear / convex I NWI classification: _ U P L4AND
Photo nos /descriptions: 486: 82 Soi ; 43B-44 NEswW Camera # M85 veg Type (Vierack Leve! 4 or other) C-0VT S
Are climatic / hydrologic conditions on the site typical for this time of year? Yes: i No: I no, explain, HGM type:

Ara Vegetation Soll N or Hydrology _ [\ significantly disturbed? Are *Normal Circumstances” present? Yes L No
Are Vegetation _{V, Soil I or Hydrology N naturally problematic? If needed, explain answers here.

SUMMARY OF FINDINGS
Hydrophytic Vegstation Present? Yes No
o Is the sampled area 77
Hydric Soil Present? Yes No within a wetland?  Yes No
Woetland Hydrology Present? Yes No ; Remarks (e.g., marginal 7).
VEGETATION (Uss sclentific names.) Estimate absolute % cover (not relative cover). % can total >100%. Use 2012 indicator status.
Dominance Test workshest:
Tree Stratum (dbh 37)
Species Cov.% DQP Ind. cles Cov.% Dom? Ind. Number of Dominant Specles
1. P (W\'!mq dﬂa um;seeh gw That are OBL, FACW, or FAC: 4 (A)
2. = 6. — —— | Total Number of Dominant ¥
3. L) 7. e Species Across All Strata: & ®)
4 - 8. e 5 G
Percent of Dominant Species ‘
fotat fres Cover Rugles Thatare OBL, FACW, or FAC: € P/ (AB)
50% of tota) cover: == 20% of total cover: e Ot
ina/S Stratum (woody plants < 3" dbh) Total % Cover of; Multiply by:
Abs.Cov.% Dom? ind. Abs.Cov.% Dom? Ind. 28
¥ = B Xi= 2
1, Hhaus S Ho V' #e 1.8 bar 10 fc O e T e
2flysa piso 10 NL g Salix alex 3 FaC | FACW species X2=_4
ap, 15 Y U 2. Safix mevit 2 frtw | FAC species i) X3=_ 228
4.8y com 3 fac 10 Vib eduie 2 Fl Y | FACU species fo12) X4=_16Z
5.5heptena Can _i_ 11, UPL + NL species __| 2 xs=_ GO
6.Amel_ajn upl 12, Column Totals: _ 42 (A) 872 @)
Total Sapling/Shrub Cover: 99
50% of total cover: D 20% of total cover: __ V-6 Prevalence Index = BIA=_3.2b
Herb Stratum
Abs.Cov.% Dom? Ind. Abs. Cov.% Dom? Ind.
&r:lb e 5 rd MM 12, g%w,' arv 3 7 fAc
- Hydrophytic Vegetation indicators:
ga! “; ALY 13 Egatd VMAb fo Y facW ydrophylic Veg _
5,,&4,/” @Fgf&, 2_ ¥ac U 14, 2 FAL { Dominance Test is>50%
4. — 15 _N__ Prevalence Index is 3.0 ~
5.640 dnflonm 3~ FAC 16, #_ Momphological Adaptations' (Provide supporting
8.0 See 2 MM 17, data In Remarks or on a separate sheet)
7 Tarex of 2 FAL U 18, 7] '
| Prablematic Hydrophytic Vegetati ain
ﬁ”'a. uak v 2 FatM1s. —/_ Problematic Hydrophytic Vegetation' (Expiain)
8 (al can 2 EAU 20.
10,681 prat @ Y Rew2q, ! Indicators of hydric soll and wetiand hydrology must
. E@W v 2 oBL 22 be present unless disturbad or problematic.
Total Herb Cover: <D
50% of total cover: 15~ 20% of total cover: __ = ‘l-’lvdmyﬁc = / .
Circular 1/10-ac plot £ or other plot dimension: __ = % of bare ground: _|© p:eg“nt: 4 b -
% Cover of Wetland Bryophytes é % Tota! Cover of Bryophytes _3 %
(where applicable)
Remarks: o, smal fhe, whehy Fafd, Tk, La br~bes; So% batlaw

US Army Comps of Engineers U Alaska Varslon 2.0 Modified by HDR
i



SOiL Sampling Point # _[ 25
Profile Description: (Describe to the depth needed to document the indicalor or confim the absence of indicators)

Depth  Horizon Soll Matrix Redox Features a.a dip.
fin) fopt) Cobrimois) %  Coor(mos)” % Twe' Lot  Texwe O s T
o-l4  Br  gysfy 0 IEYRtfe] o C  RPL- Sile heq S ca .t

22}
2.5%12/} 20 _

B sY¥iT 9% Ssyelp I S Se . 5% gravel

LT EL

'Type: C = Concentration, D = Depletion, RM = Reduced Matrix, CS=Coated Sand Grains Location: PL = Pora Lining, RC = Root Channel, M = Matrix
Hydric Soll Indicators (check ones that apply, measure from top of mineral layers unless otharwise noted):

Sﬁndard Indicators: Indicators for Problematic Hydric Solls®:

Histosot ar Histel (A1) {@18%organic surfacs, : 4 30ne Indicator of hydrophytic vegetation

(\] sat'd during wet(pedaad of growing season) L Alaska Colar Change” (TA4) ona primary indicator of wetiand

Histic Epipedon {A2)} (8-16" organics, sat'd, hydrology, and an appropriats landscape

I:ldﬂ?’ggd by msnarznl s(oH wlﬂ': rg-nrn;: 52 -LN&S"G Alpine Swales (TAS5) position must ba present unless disturbed
or problematic.
Hydrogan Sé"ﬁ‘“‘ éa i LT N _ Alaska Redox with 2.5Y Hue ‘Give detalts of color changs in Remarks. ,
A { Thick Dark Surfaca (A12) Iﬂ Alaska Gleyed without Hue 8Y or Redder
Underlying Layer
fﬂ Alaska Gleyed (A13) AJ Other (e.g., ses p.91 of 2007
" Alaska Redox (A14) Supplement; explaln in Remarks)

Alaska Gley&d Pores (A15)

Restrictive Layer (if present) Drainage Class: WD ’
Type: HoWe Soll Map Unit Name: Hydric Soll Present? Yes \/ No %
Depth (inches) ™

Comments:

1 1—-(60-?! - [7o~tr e e Y El fowrer, L,'itu_\_, ralic e a.ﬁ.u.\l—l/ [a_Jn_ #Q- L?ﬂ-LILS/ /(...J—nn-v-(_

2.
0 oot Tae
3. =

HYDROLOGY
Woetland Hydrology Indicators (check ones that apply, measure from soll surfacs): ] dary Indicators {(at laast 2 are requl
mary In ne indicator is s n Water-Stained Leaves (B9)
_LL!_ Surface Water (A1) i Surface Soll Cracks (B6) Y Drainage Patfterns (B10)
High Water Table {A2) (wfin 127) -bL Inundation Visible on Aerial Imagery (B7) ﬁ Oxid'd Rhizospheres on Living Roots (C3} (within 127}
N _saturation (A3} (wiin 127) o Sparsely Vegetated Concave Surface (BB) P{:‘;:Pﬁﬁf:;:‘:;:ﬁﬂgﬁ e
Water Marks (B1) Manr Deposlis (B15} Salt Deposits (C5)
ﬁ Sediment Deposits (B2) Hydrogen Suifide Odor (C1) (w/in 127) i Stunted or Stressed Plants ({D1)
_N_ Drift Deposits {B3) Dry-Season Water Table (C2) (wfin 247) ¥ Geomorphic Position (D2)
o Aigal Mat or Crust B4) N Other (explain) N S&ﬁt";ﬁi‘:ﬁ;ﬁ?}_’zo w12
i iron Deposits (BS) II Microtopographic Relief (D4} (caused by water)

A EAC Neutral Test (D5)
(¥ OBL+FACW dominants > # FACU+UPL dominants)

Field Observations (In. from ground surface): /
Surface Water Present? Yes____ No Depth of water (in.}_~— _
Water Tabls Present? Yes_ No z Depth to water (in.) _ ="
Seeping in at \ﬂ7 depth but not yet filled?: —— :
Saturation Present? Yes____  No_V_ Depthtosat (in)_— : Wetland Hydrology Present? Yes ___ No __\{
{Includes capiltary fringe) Epi Endo Unknown

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

Remarks: A, bﬁt&, obeatocs pract. dppears b be mlie obee TSR e T

US Army Corps of Engineers Alaska Version 2.0 Modified by HDR



Constantine North, Inc. | Palmer Exploration Project I.)?
Wetland Determination Forms — Jurisdictional Determination Report

v
=/ e Al b g
Site 135: Soil, July 20, 2017
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WETLAND DETERMINATION DATA FORM - Alaska Region

Project: Palmed) YME BoroughCity: Ty { HPa inR=s Date: _7-- (- 2ol F-
ApplicantiOwner,_@wisTannt o ___‘ ' Sampiing Point #: _{ 47
investigator(s): D fewell ; Gatcs crenngobo D Firm: HDR Alaska, Inc.

Lat (dec.”) 99.42483 Long. [36. &1@ + ' NADB83 Recorded on GPS# _‘/_ Marked onmap? __FleldMap#:
Subregion (circle ona): outhcentral Western Aleutian Interor Northem Landform: Slope (%): Aspect: M
Local relief: Shape across slope: iinear / mnve@ Shape up/dawnsiope: linear / convex [eghicave.> NWI clessification: Ufvanp J
Photo nos./descriptions: 5223 Soi ; SeA- 523 HNESwW Camea #: M0S Veg Type (Vierack Leve! 4 or other):

Ars climatic / hydrologic conditions on the site typical for this ime of year? Yes: ¥ No:____ If no, explain. HGM type: _ =
Are Vegetation N soll N or Hydrology N significantly disturbed? Are "Normal Circumstances” present? Yes ¥ No_

Are Vegetation __ﬁ_,r Soll Q : or Hydm!ogyzg naturally problematic? If needed, explain answers hera. -

SUMMARY OF FINDINGS - los fT-lo2
Hydrophytic Vegatation Present?  Yes No V'
T Is the sampled area /
Hydﬂc Soil Present? Yas — No nYas within a wetland? Yas No
Wettand Hydrology Present? Yes No V' Remarks (e.g., marginal?):
VEGETATION (Use scisntific names.) Estimale absolute % cover (not relative cover}. % can total >100%. Use 2012 indicator status.
Dominance Tast worksheet:
Tree Stratum (dbhz 37)
Specias ‘ Cov.% Dom? Ind. Species Cov.% Dom? Ind. Number of Dominant Species
1 5 Y. m s Thatare OBL, FACW, ofFAC: __ % (A)
2. — T3 __ fMds — —— | Totat Number of Dominant
3, . 7. - Specles Across All Strata; 5 ®)
4, e B. A = s
Percent of Dominant Species
RIS 10 Cover: Ry i That are OBL, FACW, or FAC: 4% (B
50% of total cover: 4 20% of total cover: __ 3.0 Pravalencelntéx workshaet
Sapling/Shrub Stratum (woody plants < 3" dbh) —  Total%Coverof = Muitiplvby:
Abs.Cov.% Dom? Ind. Abs.Cov.% Dom? Ind.
OB X1=
1 Tsmgn bttt © FAC 7 \Vou slsle 3 Fag | DBL species 2 z
2] i < P B vy LAZ] 2 Fic-U) | FACW species g xe=__ g
3.00le - 20 7  mevoe 2 rac- U | FAC species % xa=_ %4
4.4 S5 T e 10.?;;'.; H T2y FReU | FACU species _| 24 xa=_G0%
5Rubus spee 5 Fac-U 11, UPL + NL species 12 xs=_ &b
GM —5'- — B¢ 2 Column Totals: zﬂ] (A) ?’% (B)
Total Sapling/Shrub Cover: 83 \ L -
50% of totel cover ___ (.S 20% of total cover: | &. & Prevalence index = BiA=_ % -=H?.’—
Herb Stratum
Abs.Cov.% Dom? Ind. Abs. Cov.% Dom? Ind.
1.6p ar 10 Fac.l) 12, .
== oo l rophytic Vegatation Indicators:
2. Ahme i) ?’._ FAC 13, Hydrophytic Veg
3 Te rs o e Facw 14, N Dominance Test is>50%
4.6l 'fw‘& v 2 FAC 15 N __ Prevalence Index is £3.0
5-Q£'M..“_’_ 8 EAt V18, ! A Morphological Adaptations' (Provide supporting
6\ [4 E;p? 3 =17, data in Remarks or on a separate shebi) i
7. 1 3 M 18. d" 1 .
5 i — ‘Problematic Hydrophylic Vegetation lain
8Tinarella I-X FaC 19. Sl ydrophyic Veg (Bxplain)
9. L. 2 FaLY 20,
| 10, 6gwi Arv 2 FAG_ 21. ' Indicators of hydric sail and wetland hydrology must |
1. H‘fhg fl-fem 3 fat 22, be pressnt untess disturbed or problematic. l
Total Herb Cover: ¢ [
50% of lotalcover: __$5-% 20% of total cover: _ 2% Hydrophytic J
5 Vegetation Yes No
| Circular 1/10-ac plot ¥ or other plot dimension: — % of bare ground: Present?
% Cover of Watland Bryophytes Z % Total Cover of Bryophytes _R& %
{where applicable)
Remarks:

US Army Corps of Engineers Alaska Verslon 2.0 Modified by HDR



SOIL Sampling Point # | 4=
Profile Description: (Describe o the depth needed to document the indicator or confirm the absence of indicators)

Depth  Horizon Soll Matrix Redox Features a,a dip.
in) fopt) moist % Color {molst % Type' Lo _Texturs % Femere
03 gy a —
3-6 By 25Y3)3 _ = = Tl 7 12 —
%0 B, 2.5Y 3\ o i —— — _ Sand nea
-20 B3 5Y3/2 N ei= . ~ Sal. ey

Type: C = Concentration, I = Deplation, RM = Reducsd Matrix, CS=Coated Sand Grains *Location: PL = Pora Lining, RC = Rool Channe!, M = Matrix
Hydric Soil Indicators (check ones that apply, measure from top of mineral layers uniess otherwisa noted):
Standard Indicators: Indicators for Problematic Hydric Soiis®:

3
Histosol or Histel (A1) (x18"organic surface, N Aaska Color Change' (TA4) nggep lr?:‘gl?rr. ;gty;rgm: vn:gelaﬂon.

sat'd during wet perlod of growing season}
hydrology, and an appropriate landscape

Histic Epipedon (A2) (8-16" organics, sat'd,
o unaeﬂ;'uﬁd by mgnar)al s(oll whth grur?xsa <2) N aska Alpine Swales (TAS} posiﬁt;:ll must:c be present unless disturbed
. or problematic,
=g Dbl Aol (it L _%/I_ Alaska Redox with 2.5V Hue “Giye detalls of color change in Remairks.
é ! Thick Dark Surface (A12) Alaska Gleyed without Hue S5Y or Reddsr
Underlying Layer
t_ Alaska Gleyed (A13) ) _ Other (a.g. see p.91 of 2007
N_ Alaska Redox (A14) Supplement; explain In Remarks)
;U Alaska Gleyed Pores (A15)
Restrictive Layer (if prasent) Drainage Class: WD
Type: none Soil Map Unit Name: Hydric Soil Present? Yes No /
Depth (inches) _—
Comments:
1.
2.
3.
HYDROLOGY
Waetland Hydrology Indicators (check ones that apply, measure from soit surface): Secondary Ind al least 2 L
Primary | ny ons indicator is sufficient NN Water-Stained Leaves (B9}
N_ surface Waler (A1) _N Surface Soil Cracks (B6) N/ Drainage Pattems (B10)

A/ High Water Table (A2) (wfin 127) i Inum‘iaﬁon Visible on Aerial imagery (B7) AL Oxid'd Rhizospheres on Living Roots (C3) (within 12}

Saturation {A3) (wfin 127) _’i Sparsely Vegetated Concave Surface (B8) \'L P{:‘;“goifgfm:'g&m wiin 127
N water Marks (81) N _Marl Deposits (B15) Sall Deposils (C5)
_N_ Sediment Deposits (B2) Hydrogen Sulfide Odor (C1) (w/fin 127) % Stunted or Stressed Plants (D1)
_M_ Drift Deposits (B3) _¥_Dry-Season Water Table (C2) (w/in.24") y, il Geomorphic Position (D2}
N_ Aigal Mat or Crust (B4) &J_ Other (explain) N S&ﬂ"&#ﬂfgg‘s}ﬂo 1T
_ﬂ Iron Deposits (BS) # Microtopographic Relief (D4) (caused by water)
FAC Neutral Test {D5)

(# OBL+FACW dominants > # FACU+UPL dominants)

Field Observations (in. from ground surface):
Surface Water Prasent? Yas___  No ‘/ Depth of water (in.) _~——
Watsr Table Prasent? Yes__ No_v_  Depthtowater(in) —

Seeping in at &al depth but not yet filed?: ~~ /
Saturation Present? Yes___ Noe ¥  Depthtosst {in)_"" Wetland Hydrology Present?  Yes ____ No ¥
(includes capillary frings}) Epi Endo Unknown

Describe Recarded Dala (stream gauge, monitoring well, aerial photos, previous inspactions), if available:

—

Remarks:

US Amy Cormps of Engineers Alaska Varsion 20 Modified by HDR
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Constantine North, Inc. | Palmer Exploration Project I.)?
Wetland Determination Forms — Jurisdictional Determination Report

e

Site 147: Vegetation, looking south on July 21, 2017



WETLAND DETERMINATION DATA FORM - Alagka Region

Sampling Point #: |ﬁ

Project_falmes) VMS Borough/City: JMU/Hatrcs Date: 3-2/- Lor#
Appllcanthwnar:&nHﬂnﬁ;u)

Investigator(s): Doy Jewtlh | edin ctmnin Firm: HDR Alaska, Inc.

Lat. (dec.®) Bt. 2946 Long.i36. 23483 +_ ' NAD83 Recorded on GPS # i Marked on map? i Field Map #:

Subregfon (circle one): @Soﬁthoentral Westam

Aleutian Interior Northern Landform: Siope (%): Aspect:

Local relief. Shepe across slope: linear/ convex / concave  Shaps up/downslopa: linear/ convex / concave  NWI classification: Ui
Photo nes/descriptions: 528{29 Ser L] S®-533 WG Camera # M5 Veg Type (Viereck Level 4 or other): a'fh-—- Tl

Are climatic / hydrologic conditions on the sita typical for this ime of year? Yes: V" No: iIf no, explain, HGM type: _—__
Ars Vegetation A, Soil _M , or Hydrology M significantly disturbad? Are "Namal Circumstances” present? Yes _‘C No
Are Vegatation ﬁ, Soll M , or Hydrology )V naturally problematic? If needed, explain answers hera.

SUMMARY OF FINDINGS .
Hydrophytic Vegetation Present?  Yes No v~
ydrophytic Veg 07 Is the sampled area \/
Hydric Soll Present? Yes No within a wettand?  Yes No
Woetland Hydrology Present? Yes Na v Remarks (e.g., marginal?):
VEGETATION (Use scientific names.) Estimate absolute % cover {not relative cover). % can total >100%. Use 2012 indicator status.
Dominance Test worksheet:
Tree Stratum (dbhz 3%
Species Cov.% Dom? Ind. Species Cov.% Dam? Ind. Number of Dominant Species D
1. fop M lo Y peys. That are OBL, FACW, or FAC: Q *)
2, — 6. — —— | Total Number of Dominant -
3, — 7. - Species Across All Strata: 4 ®)
4, — 8. c=
Percent of Dominant Species
Total Tres Cover SUR D | That are OBL, FACW, or FAC: ﬁ (A/B)
50% of total cover: 5 20% of total cover: ___ 2~ PISvaisnce Indax workshesk:

Sapling/Shrub Stratum (woody plants < 3" dbh)
Abs.Cov.% Dom? Ind.

1fp b 20 Y eeMv

Total % Cover of: — Multiply by:
Abs.Cov.% Dom? Ind. | o spacies & Xi=__ @&

25heperdiagan 20 Y racd s

FACW species # xe=_ &

FAC species

x3=_ @&
FACU specles __| 2.0 Xd= 4
UPL + NL speacies _L X5=

3. 9.
4. 10.
5. 11.
6. 12,

Total Sapling/Shrub Cover:
50% of total cover: 0
Herb Stratum
Abs.Cov.% Dom?7 Ind.

1.331450{/41”' 0 Y vz

Column Totals: 120 __(a) _’5'&(51
84 ol

20% of total cover: __ Prevalence Index = BiA = __ 4725 4.0

Abs. Cov.% Dom? Ind.

Hydrophytic Vegetation Indicators:

2 13.
3 14, N__ Dominance Test is>50%

N _ Prevalence Index is <3.0
4, 15. —
5. 18, ¥ __ Morphalogical Adaptations' (Provide supporting
6. 17. data in Remarks or on a separate sheat)
;’ :g N Problematic Hydrophytic Vegetation' (Explain)
9, 20.
10. 21. Indicators of hydric soil and wetland hydrology must
11. 22, be present unless disturbed or problematic.

Total Herb Cover:
50% of total cover: __ 2P

(where applicable)

Circular 1/10-ac plat _v’ or other plot dimension:
% Cover of Wetland Bryophytes é % Total Cover of Bryophytes _ | %

0
20% of total cover: ___ |4~ Hydrophytic /

Vegetation Yes No
% of bare ground: IS ** Pre.sent?

o= * bl‘fo 7”"%( h\ﬂ-}b l«llﬁl‘pcd u,

Aml Jxr]&c

US Army Corps of Enginesrs

Alaska Version 2.0  Modified by HDR



SOIL

Sampling Point #: |47

'Type: C = Concentration, D = Depletion, RM = Reducad Matrix, CS=Coated S

Profile Description: (Describe {o the depth nesded to document the Indicalor or confirm the absence of indicators)

Depth  Haorizon Sail Matrix Redox Features a,a dip.
fn) (oot]  Coor(mos) %  Colormos % Twe' Lo  Fews 2M 0 Remmia
Q-5 B 2,573/ e Melt Jdsila nes
n-20 B, 5yz,5/! = el B Sl ne \/»ffe\jﬂkd Sead

and Gralns Location: PL = Para Lining, RC = Root Channel, M = Matrix

Hydric Soll Indicators (check ones that apply, measure from top of minaral layers unies:
Standard Indlcators:

s otherwise noted):

Indicators for Problematic Hydric Soils®;

Histosol or Histsl (A1) (218"0rganic surface, el *One indicalor of hydrophytic vegetation,
sat'd during wet perlod of growing season) N Ataska Color Changs" (TA4) one primary indicatar of wetiand
Histic Epipedon (A2) (8-16° organics, sat'd, N hydrology, and an appropriate landscape
underr,ign by mﬁnerll B(oil Mﬂ'lmcl"uruma ;2) : Asse AposSwaes (25] Posmf-gl' must;cbe presant unless disturbed
or problematic.
Hygzoﬁgg S;ﬁde (A?,)n éﬂ:‘; 1Zof ground _’:’I_ Alaska Redox with 2.5Y Hue “Give details of color change in Remarks.
N Thick Dark Surface (A12) Alaska Gleyed without Hue 5Y or Redder
Underlying Layer
N assia Gleyed (a13) Other (e.g., see p.91 of 2007
_ﬂ_ Alaska Redox (A14) Supplemant; explaln in Remarks)
[N Alaska Gleyed Poras (A15)
Restrictive Layer (if present) Drainage Class: \af])
Type: npwe Soil Map Unit Name: Hydric Soll Present? Yes No \/
Depth (inches) __—9— =
Comments:
; C”Vhbs C‘IM’ A~ Bz bgﬁ/@ 300/0
3.
HYDROLOGY
Wetland Hydrology Indicaters (check ones that apply, measure from soil surface): R Indicators (al least 2 ara required
Primary Indicators _(any one indicator Is sufficient AL Water-Stained Leaves (B9)
Surface Walter (A1) Surface Soil Cracks (BE) _AL Drainage Patterns (B10}
High Water Table (A2} (w/in 12") _¥_Inundation Visible on Aerial iImagery (B7) A oxidd Rhizospheres on Living Roots (C3) (within 127
N Presence of Reduced Iron (C4)
—,d- Saturation (A3) (W/in 127) _Kj— Sparsely Vepgstated Concave Surface (BB) N (0os. . or soil color change win 127
ﬂ Water Marks (B1) _¥ Marl Deposits (B15) Salt Deposits (C5)
ﬁ_ Sediment Deposits (B2) Hydrogen Sulfide Odor (C1) (wfin 127} _V Stunted or Stressed Plants (D1)
_IN_Drift Deposits (B3) _IV_ Dry-Seasan Water Tabla (C2) (w/in.24") A Geomorphic Position {D2)
" _M shallow Aquitard (D3)
%_Algal Mat or Crust (B4) L Other (explain} (Wiin 24", can perch H20 wiin 12°)
_¥ iron Deposits (BS5) Microtopographic Refief (D4) (caused by water)

N FAC Neutral Test (D5}
(# OBL+FACW dominants > # FACU+UPL dominants)

Fietd Observations (fn. from ground surface):

/A

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections

Surface Water Present? Yes_ = No Depth of water (in.) __ ~—
Water Table Present? Yes___ No z/ Depth to water (in.) ___
Seeping In at that dapth but not yet filed?: —_ /
Saturation Present? Yes____ No Z Depth to sat. (in.) _— Wetland Hydrology Present?  Yes____ No vV _
(inctudes capillary frings) Epi Endo Unknown
}, i available:

Remarks:

US Ammy Corps of Englnesrs

Alaska Version 2.0 Modifled by HDR



Constantine North, Inc. | Palmer Exploration Project I.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 148: Sail, July 21, 2017



Constantine North, Inc. | Palmer Exploration Project l.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 148: Vegetation, looking west on July 21, 2017



WETLAND DETERMINATION DATA FORM - Alaska Region

Project; Pavmee VMﬁ Borough/City; JNV\’“‘W‘Q Date: 22013
Applicant/Owner;_(znsfas e Sampling Point # /52
Investigators): Do Towil] | een puniningham Firm: HDR Alaska, Inc.

Lat. (dec.”)_59. 425 6le ___Long. /36 é?)033 % ' NADB3 Recorded on GPS# v~ Marked onmap? ___ Field Map #:

Subregion (circle one):éf outhcentral Western Aleutian Inferfor Northem  Landform: Slope (%): Aspect:
Local relief: Shape across slopg/ linear/convex / concave  Shape upldownslope:nvax!concave NWI classification: _W bLa+D

L]
Photo nas./descriptions: 552/ siLs ; ST —osFNESW Camgra #: MY Veg Type (Viereck Lave! 4 or other): @h— /LJ.:J»C;
Are climatic / hydrologic conditions on the site typical for this time of year? Yes: ¥ _ No: If no, explain. / HGM type: _ "

Ara Vegetation N, Sall N, or Hydrology significantly disturbed? Are "Normal Clrcumstances® present? Yes ¥ No
Are Vegstation N _, Soil ﬂ , of Hydrology naturally problematic? If needed, explain answars here.

SUMMARY OF FINDINGS

H hytic Vegetation P; t? Yi N

ydrophytic Vegetation Presen BS o _,‘% T _

Hydric Soil Present? Yes No within a wetland?  Yes No

Woetiand Hydrology Present? Yes No ; Remarks (e.g., marginal?).
VEGETATION (Use scientific names.) Eslimate absolute % cover (not relative cover). % can total >100%. Use 2042 indicator status.

Dominance Test workshaeet:

Tree Stratum (dbhz 3%

Species Cov.% Dom? Ind. Speciss Cov.% Dom? Ind Number of Dominant Species :
1w bl 222 Y EaC s That are OBL, FACW, or FAC: I A
2. 9% 4 A5 Y #MUs — — | Total Number of Dominant
3. _3_ __ Pz __ ____ | Specles Across All Strata: 5 (B)
4. — 8. R p—

Percent of Dominant Species
Total Tree Caver: 4 0 : That are OBL, FACW, orFAC:  20% (AB)
50% of total cover ___ 29 20% of total cover: __° P AR L BT TS
Sapling/Shrub Stratum (woody plants < 3" dbh) Total % Cover of; Multiply by;

: Abs.Cov.% Dom? Ind. Abs.Cov.% Dom? Ind. OBL species — X1= —
1000 horr 30 Y FACU 7 _fbes lne 2 FAC . — S
2Jun bat’ I " 8. f%,éh ﬁﬁg T FAL |f | FACW species X2=
3_{2"“} wi (An 2D Y el 8. \Vag pav T EAC U | FAC species 55 X3=_ 65
afotae twbm 5 FAC 10.Luhue, 2- FAC | FACU species _ 153 X4=_ (12
S\age olos @ PO MNMVaeovak 3 FMe | UPL+NLspecles _ — X5= _ —

e Nk gdole, 8 Far 12, CoumnTotals: __ 208 (&) _33F (@)
Total Sapling/Shrub Cover: B2
50% of total cover: A 20% of total cover: __ 1. & Prevalence Index =B =__3- T4
Herb Stratum
Abs.Cov.% Dom? Ind. Abs. Cov.% Dom? Ind
1. Guymn G Y mua2
Hydrophytic Vegetation Indicators:
2.0/ _se 2 Ext-U13, ydrophytic Ve
3. Purda 054 R Fat14, _N__ Dominance Test is>50%
4 - t T LM 15, N __ Prevalence Index is <3.0
5.0l 47 flows 2. FAL 18, ¢+ Momhological Adaptations' (Provide supporting
6.5 arv o FAG 17, 7 data In Remarks or on a separate sheal)
7. st cord IES FALU 18, N .

e = Problematic Hydro, Vegetation lal
8 liaeliats T FAC 1o, S Yrophvic ¥od (Brplain)
9. Dwt_fip) y A FAacU2o,

10 vy Blirlen 2- FAC 21. ! Indicators of hydric soil and wetland hydrology must
1. ! 29 be present unless disturbed or problematic.
Total Herb Cover: ﬂ!

50% of total covér ___ &5 20% of total cover: __\ 3 L Hydrophytic | ! v
Circular 1/10-ac plot _¥ _ or other plot dimension: __ —— % of bare ground: [Q p:,g:.m; = o g
% Cover of Wetland Bryophytes 7.1 % Total Cover of Bryophytes &zQ %

| {whera applicable)

Remarks: bﬁ/& J { Mdf? /; % 54(

US Army Corps of Engineers Alaska Verslon 2.0 Modified by HDR



Sampling Point# |52,

SOIL
Profile Description: {Describe to the depth needed 1o document the indicator or confirm the absence of Indicaters)
Depth  Horizon Sofll Matrix Redox Features a,x dip,
fn) foot)  Color(mos) %  Colorfmos) % Twpe' Loc' Temye 8 0 Remeis o
VE IR T e c =
e-th B loYRZ[Z . _— ol 2% cobbles

Type: C = Concantration, D = Depletion, RM = Reduced Matrix, CS=Coated Sand Gralns *Location: PL = Pora Lining, RC = Rool Channs!, M = Matrix
Hydric Soil Indicators (check ones that apply, measure from top of mineral layers unless otherwise noted):
Standard indicators: Indicators for Problematic Hydric Soils™:

3One indicator of hydrophytic vegetation,

: Hlst:;c:il :Jﬂms :vaelta}-lld(:::.r:g:gm:::mﬂ:? . W Alaska Color Chiange* (TA4) one primary indicator of wetiand
B h logy, and an appropriale landsca
— Histlc Epipadon (A2) . (8.12" organics, set'e, _WV Alaska Alpine Swales (TAS) ngirgoﬂust B prasatt ruies Bk

underialn by mineral soll with chroma =2}

IJ Hydrogen Sulfide (A4) (within 12°af ground
surface; @ " fn this pit

” Thick Dark Surface (A12)

or problematic.

N _ Alaska Redox with 2.5Y Hue “Give detsils of color change in Remarks.

’J Alaska Gleyed without Hue 5Y or Redder i
Underlying Layer

N Algal Mat or Crust (B4) 4l Other (explain}

_AL iron Deposits (B5)

-

l‘é_ Alaska Gleyed (A13) _#J_Other (e.g., sea p.91 of 2007
Alaska Redox (A14) Supplement; explain In Remarks)
Alaska Gleyed Pores (A15)
Restrictive Layer (if present) Drainage Cless: WD)
Type: ol Soll Map Unit Name: Hydric Soll Present? Yes___  No _L/_
Depth (inches) / o=
Comments:
2
3.
HYDROLOGY
Woetland Hydrology Indicaters (check ones that apply, measure from soll surface): Secondary Indicators (at least 2 ars i
P 1y 1) in L is sufficient Water-Stained Leaves {B9)
Surface Water (A1) Surface Soii Cracks (BE) _% Drainage Patterns (B10}
High Water Table (A2) (w/in 12) _M Inundation Visible on Aeria! Imagery (B7) Oxid'd Rhizospheres on Living Roots (C3) (within 127)
_AL Saturation (A3) (w/fin 127) _AL Sparsely Vegetated Concave Surface (B8) Pﬁ.n;ogf:;rgﬁm‘amwﬂn 127)
Water Marks (B1) h[ Marl Deposits (B15) Salt Deposits (C5)
Sediment Deposils (B2} Hydrogen Sulfide Odor (C1) (wfin 127) g Stunied or Stressed Plants (D1)
_M Drift Deposits (B3) Dry-Season Water Tabla (C2) (wfin 247) Geomormphic Position {(D2)

L

i

Shallow Aquitard (D3)
(wfin 24", can perch H20 wfin 127)

Microtopographic Relief (D4) (caused by water)

FAC Neutral Test (D5)
(# OBL+FACW dominants > # FACU+UPL dominants)

Fieid Observations (in. from ground surface):

v

Surface Water Present? Yes_  No Depth of water (in.) __
Water Tabla Present? Yes____ No_v  Depthtowater(in.)__—
Seeping in at thgt dapth but not yet filled?: _— 4
Saturation Present? Yes__  No Z Dspth to sal. (in.) __— Watland Hydrology Preseni? Yes _ No _Z
(includes capillary fringe) Epi Endo Unknown =
Describe Recorded Data (stream gauge, monitoring well, aerial photos, pravious inspections), if availabla:

Remarks:

US Amy Corps of Englnears

Alaska Version 2.0 Medified by HDR



Constantine North, Inc. | Palmer Exploration Project I.)2
Wetland Determination Forms — Jurisdictional Determination Report

Site 152: Soil, July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)2
Wetland Determination Forms — Jurisdictional Determination Report

Site 152: Vegetation, looking south on July 21, 2017



WETLAND DETERMINATION DATA FORM - Alaska Reglon

Project_TAVMERL VIMI4 Borough/City: JNu [Hasaes Date: _7+21+ 2017
Applicant/Owner:_{ oy STANTIVE Sampling Point & _ /5%
Investigator(s): 0. Jzwell, escw oursurfian) Firm: HDR Alaska, Ing.

Lat. (dec.”) 59. 4219 F __Long. u.24954F- + ' NADB3 Recordedon Gps#zzmrked on map?\_/ Field Map #
Subregion (circle one):(( SE./Southcentral Westem Aleutian Interior Northermn  Landform: Slope (%): ____ Aspect:

Local relief: Shape across slopnvax /concave  Shape up/downsio

' Photo nos./descriptions: 5%2/5¢4 S5~ SeF MNEW

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: _V_
Are Vegstation _M. Sail M/ , or Hydrology I\/ significantly disturbed? Ase "Normal Circumstances® present? Yes ¥

R linear / canvex / concave  NWI classification: _VPLAND
Cam7 #M2> veg Type (Viereck Level 4 or other):

No: If no, explain.

No

Are Vegstation _@L Sall AZ , or Hydrology M naturally problematic?  If needed, explain answers here.

HGM type:

SUMMARY OF FINDINGS
Hydrophytic Vegetalion Prasent?  Yes v No
V4 Is the sampled area
Hydric Soll Present? Yes No V within a wetland?  Yas No v
Wetland Hydrology Present? Yes No _v/ Ramarks {e.g., marginal?):
VEGETATION (Uss scientific names.} Estimate absoluts % cover {nol relative cover). % can total >100%. Lise 2012 indicator status.
Dominance Test worksheet:
Tree Stratum (dbh= 37)
Specles Cov% Dom? Ind. Species Cov.% Dom? Ind. Number of Dominant Species
1 Prcen sitd o Y feus - That are OBL, FACW, or FAC: b )
2, S«,l ¥_bar 20 Y s — — | Total Number of Dominant
3. = 7. ___ ____ | Specles Across All Strata: - (B)
4, = 8. =
Percent of Dominant Species
TotaTiee Covar. BSS 7 That are OBL, FACW, or FAC: o7 am) |
50% of totalcaver: 16~ 20% of total cover: __(o Prevalence Index workahest i-
Sapling/Shrub Stratum (woody plants < 3" dbh) Total % Cover of; Multipty by: |
Abs.Cov.% Dom? Ind. Abs.Cov.% Dom? Ind. OBL species _— Xi= — |
1.Suhe w 0 Y FaC s
2t = Ir FACW species 35 xX2=_ 30 !
3leveus ol 20 Y FAC g FAC species 124 X3=_212.
1) Fat o, FACU species 40 X4= 142~ ;
_57 *ﬁt“"- UPL+NLspecies _ = (T)  x5= _— (T)
NL 12, Column Totals: _ 207 (A) L34 @®
Total Sapling/Shrub Cover: ﬂ %
50% of totai cover: __ 46.5 20% of total cover: __|9. Prevalenca index=B/A=__3.00b
Herp Stratum
il Abs. Cov % Dom? Ind. Abs. Cov.% Dom? iInd.
1. Bl fem FAC 12, Ep 2 U
: = Hydrophytic Vegetation indicators:
" «.12&34 _LQ Y_  FAC 1a Vi dip 2 nci ydrophytic Veg
A3 LA 1a. Herer » T mey Y Dominance Test is>50%
‘ 4.0 - , 7!&? ’5 x M15.@£———7—'— N Prevalence Index Is 3.0
2 5 5 FALW 16, ' Morphological Adaptations’ (Provide supporting
j 6. Jcmeo i 3 U7, : data in Remarks or on a separate sheet)
()
. 7 2 B fatl 1a. #)__ Problematic Hydrophytic Vegetation® (Explain)
yul 8 =3 18. ;
ﬁp_pce.__ s Y FPAWy
f } (aeum ML T raL 21, ! Indicators of hydric soll and wetland hydrology must
R | 11 fa{ (AN 2 AC 22, be present unless disturbed or problematic.
{1 Total Herb Cover:  9F '
L Ea = = .
50% of Iotal cover 45.5 20% of total cover: __|F: 4 Hydrophytic | v
Jf —— Vegstation | Yes No
Circular 1/10-ac plot V' or other plot dimension: % of bare ground: QQ Present?
% Cover of Wetiand Bryophytes — % Total Cover of Bryophytes _15 % :
{where applicable) : 4
Remarks: !

US Ammy Corps of Engineers

Alaska Version 2.0 Modified by HDR



SOIL Sampling Point # | S4-
Profile Description: (Describe o the depth needed to document tha indicater or confim the absence of indicators)
Depth  Horizon Soil Matrix Redox Features a,a dip.
fn) fopt)  Colorimolsh %  Color(moish % lo?  Teme D8 Romeis o
0-20 B 10YAZ)Z ‘o rudo R Sk e

LTI E

NERREN

—

'Type: C = Concentration, D = Deplation, RM = Reduced Matrix, CS=Coated Sand Grains “Location; PL = Pom Lining, RC = Root Channel, M = Matrix

Standard Indicators:

Histosol or Histel (A1)} (218"erganic suifacs,
sat'd during wet period of growing seasan)

Histic Epipedon (A2) (8-18" organics, sat'd,
underlain by minare! sofl with chroma 52)

Hydrogen Sulfide (A4} (within 12°0f ground
surface; @ " in this pit

__4‘__ Thick Dark Surface (A12)
N _ Asska Glayed (A13)

Hydric Soll Indicators (check onses that apply, measure from top of mineral layars unless otherwise noted):

Indicators for Problematic Hydric Solis™
H Alaska Celor Change' (TA4)

N Alaska Alpine Swales (TAS)
56 Alaska Gleyad without Hue 5Y or Redder
Underlying Layer

‘J Other {e.g., see p.91 of 2007

One indicator of hydraphytic vegetation,
one primary indicator of wetland
hydrology, and an appropriate landscape
position must be present uniess disturbed
or problematic.

Alaska Redox with 2.5Y Hue “Giva details of color change in Remarks.

High Water Tabla (A2) {wfin 127)
Saturation (A3) (wfin 127)

Water Marks (B1)
Sediment Deposits {B2)

A

N~
N

i

V Inundation Visible on Aerial Imagery (B7}
Sparsely Vegetalsd Concave Surface (B8)

Manr Deposits (B15)
Hydrogen Sulfide Odor (C1) (w/in 127)

Alaska Redox (A14) Supplement; explain in Remarks)
Alaska Gleyed Pores (A15)

Restrictive Layer (i prasent) Drainage Class: WD) /
Type: hone Soll Map Unit Name: Hydric Soll Present? Yes_ = No ¥V _
Depth  (inches)——==—=—

Commaents:

1. ho reder

2,

3.

HYDROLOGY

Woetland Hydrology Indicators (check ones that apply, measure from soil surface): Secondary Indicators (at least 2 are j

Primary i tors__(any one ind| riss nt Water-Stained Leaves (B9)

A/ Surface Water (A1) Surface Soil Cracks (B6) Drainage Pattems (B10)

Oxid'd Rhizospheres on Living Roots (C3) (within 127}
N _Presence of Reduced Iron {C4)
N (pos. a,a or soli color change wfin 127)
Salt Deposits (C5)
E_ Stunled or Stressed Plants (D1)

¥ Geomorphic Position (D2)

g Drift Daposits (B3) ¥ Dry-Season Water Table (C2) (w/fin 247) -
TVL Algat Mat or Grust (B4) ¥~ Other (explain) N “m’r‘f&f"qf;ffﬁlzo o 12)
____lron Daposits (B5) Microtopographic Relief (D4) {caused by water)
FAC Neutral Test {D5)
(# OBL+FACW dominants > # FACU+UPL dominants)

Field Observations (In. from ground surface). /
Surface Water Present? Yes No Depth of water (in.) _ ™~
Water Table Present? Yes No z Depth to water (in.} ——

Seeping in at ‘th}l depth but not yet filled?: ——
Saturation Preseni? Yes___  No ™  Depthtosat (in)_— Woetland Hydrology Present? Yes __  No i
{includes capillary fri_r}gﬁ) Epi Endo Unknown
Describe Recorded Data (stream gauge, monitoring well, aeral photos, previous Inspections), if avaliable:

Remarks:

US Army Corps of Engineers

Alaska Version 2.0 Modifled by HDR



Constantine North, Inc. | Palmer Exploration Project I.)?
Wetland Determination Forms — Jurisdictional Determination Report
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Site 154: Soil, July 21, 2017

Site 154: Soil, July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)2
Wetland Determination Forms — Jurisdictional Determination Report

Site 154: Vegetation, looking east on July 21, 2017




WETLAND DETERMINATION DATA FORM - Alaska Ragion

Project: PA-mER VMS Barough/Clty: /NI - Hasne s Date: + 41 23/7
Applicantiowner;_ (g gtondne Sampling Paint# _J5 ¢
Investigator(s): _Q%_J_Lbam LA b iy IL;D Firm: HDR Alaska, Inc.
Lat. (dec.’)54. 42150 Long. {36. ﬁ]ﬁ 2 i+ ' NADB83 Recorded on GPS # v Marked on map? _\/Fleld Map #:
Subregion (circle nna)@ Southcentral Western Aleutian Interior Northern  Landform: Slope (%): Aspect:
Local relief: Shape across siopa: linear / convax/ concave  Shape up/downslope: linear/ convex / concave  NWI classification: _ UPLAND
Photo nos./descriptions: 575/9¢ Soit ; 537580 Negw Camera # M Vag Type (Vierack Level 4 or other): _/" 25t Med,
Are climatic / hydrologic conditions on the site typical for this time of year? Yes: i No: if na, explain. HGM type: ———
Are Vegetation i: Soll I\I or Hydrology significantly disturbed? Are "Normal Circumstances” prasent? Yes ¥ No
Are Vegetation Soll lG , or Hydrology naturally problematic? If needed, explain answers here.
SUMMARY OF FINDINGS
Hydrophytic Vegetation Present? Yes No _v/
T Is the sampled area
Hydric Soll Present? Yes No within a wetland?  Yas No v
Woetland Hydrology Present? Yes No z Remarks (e.g., marginal?):
VEGETATION (Use scientific names.) Eslimals absolute % cover {not relativa cover). % can total >100%. Use 2012 Indicator status.
Dominance Test worksheet:
Tree Stratum (dbhz 3%)
Species Cov.% Dom? Ind. Species Cov.% Dom? Ind. Number of Dominant Species .
1. 5 That are OBL, FACW, or FAC: Q {A)
2. = 8. — | Total Number of Dominant
3. j— 7. i Species Across All Strata: 28 (B)
4, s 8. ol I
Percent of Dominant Species
Total Tree Cover: g That are OBL, FACW, or FAC: g am
50% of total cover: — 20% of total cover: ___— Eravaience Index wotlshast:
Sapling/Shrub Stratum (woady plants < 3" dbh) Total % Cover of: Multiply by:
: Abs.Cov.% Dom? Ind. Abs.Cov.% Dom? Ind. OBL species Q’ X1= @/
1. 7. LT
o = FACW species __ 30 x2=__ 0
3. 8. FAC species ) x3a=_ 24
4, 10, FACU species __ |45 x4=_580
5. 7. UPL + NL species ___ & xs5= &
6. i2. Column Tatals: __ 193 () b4 (B)
Total Sapling/Shrub Cover: Q
50% of total cover: — 20% of {otal cover: __ ™ Pravalence Indax = B/A = ENE,
Heth Stratum
Abs.Cov.% Dom? Ind. Abs. Cov.% Dom? Ind.
160 4 Lo Y PMiGrex &4 L =
' Hydrophytic Vegetation indicators:
2 5." lan 20 M3, . Fag [—yoropnytc Veg
3. Dl an 20 AN 14. g1, ; ® 5 —_ L Dominance Test Is>50%
4 et ] FALU 45 3 — N __ Prevalence Index is 3.0
- I
5-%— L PAC 16. ~__ Morphological Adaptations’ (Provide supporting
B, nus Yo Y ALz, data in Remarks or on a separate shast)
7 U;.-f'. dio 12 faMs, J ,
Problematic H hytic Vegetation lain
B.Geum muer 3 rRC 19, il AL (Ferat)
e e T T titir
10 TdeSdat eve T AL 21, !Indicators of hydric soil and wetland hydrology must
11 qua o T FaiM 22, be present unless disturbed or problematic.
Total Herb Cover: [ﬂ@
50% of total cover. 4% 20% of tota! cover: __ 39.2- cvdmyﬂc v " ,/
Clrcutar 1/10-ac plot l or other plot dimension; __ ~™ % of bare ground: p::’“m-? = o 2
% Cover of Wetland Bryophytes = % Tolal Cover of Bryophytes _ — %
{whera applicable}

Remarks:

US Army Corps of Engineers Alagka Version 2.0 Modified by HDR



Sampling Point # /56

SOIL
Profite Description: (Describe to the depth needed to document the indicator or confinm the absence of indicators)
Depth  Horizon Soil Matrix Redox Features o,a dip.
fn) fop)  Colorimgsh) %  Coorimos) % Twe' Lo Teawe D8 Remeds o
0-F AN, »$ ~ .1 EREse ek
22 B zs5vdfz il B nés

Type: C = Concentration, D = Depletion, RM = Reduced Matrix, CS=Coated Sand Grains *Lacation: PL = Paore Lining, RC = Root Channel, M = Matrix
Hydric Soll Indicators (chack ones that apply, measurs from fop of mineral layers unfess otharwise noted):
Standard Indicators: Indicators for Problematic Hydric Solls®:

Histosol or Histal (A1) (z16%crganic surface, ; 4
sat'd during wet period of growing season) -AL Alaska Color Change® (TA4)
N Histic Epipedon (A2} (8-16" organics, sat'd,

underiain by minaral soll with chroma 52) M Alaska Alpine Swales (TAS)

30ne indicator of hydrophytic vegatation,
one primary indicator of wetland
hydrology, and an appropriate landscape
position must be present untess disturbed

3

Inundation Visible on Aerial imagery (B7}
Sparsely Vegetated Concave'Surface (B8)

JV_ High Water Table {A2) {w/in 127)
_l!_ Saturation (A3) (w/fin 12"}

Water Marks (B1) Marl Deposits (B15)

Sediment Deposits (B2) 1Y _ Hydrogen Sulfide Odor {C1) (w/in 127)
Drift Deposits (B3) _N Diy-Season Waler Table (C2) (w{in 24")
Algal Mat o Crust (B4) ) Other (expiain)

iron Deposits (B5)

o

- or problematic.

L Hyt::lnrfgﬂ:g; S;lﬁde (A:")n “(,mu:*? gy N Alaska Redox with 2.5Y Hue “Give detalis of color change in Remarks.
N Thick Dark Surface (A12) N Alaska Gleyed without Hue Y or Redder

T Underlying Layer

Alaska Gieyed (A13) Other (e.g., see p.91 of 2007
g Alaska Redox {A14)} Supplement; axptain In Remarkis)
Alaska Gleyed Pores (A15)

Restrictive Layer {if present) Drainage Class: W[ /
Type: Nevtg Soll Map Unit Name: Hydric Soll Present? Yes No
Depth  (inches) ——

Commenis:

1.

2.

3. ~

HYDROLOGY
Wetland Hydrology Indicators (check ones that apply, measure from soll surface): dary | [ { lnast 2 are i
Prmary Indicators {any one | r is sufficient Water-Stainad Leaves (B9)
Surface Water (A1) Surface Soll Cracks (86) N Drainage Patiems (810)

Oxid'd Rhizospheres on Living Rools (C3) (within 12%)

Prasence of Reduced Iron (C4) v
N (pos. a,a or soif color chanae wiin 12
Salt Deposits (C5)

17 Stunied orStressed Plants (D1)

N Geomorphic Position (D2)

Shallow Aquitard (D3)
(wfin 24", can perch H20 wfin 127}

i Microtopographic Relief (D4) (caused by water)

A/ FAC Neutral Test (D5)
(# OBL+FACW dominants > # FACU+UPL dominanis)

Field Observations (in. from ground surface): J

/

Surface Water Prasent? Yes____  No Depth of water (in.) ==
Water Table Present? Yes_ No Depth to water {in.) _——

Seeping in at that depth but not yet filled?: "~ \/
Saturation Present? Yes_ = NoV __ Depthtosal{in)_— Wetland Hydrology Present? Yes ____ No_N_
(includes capillary frings} Epi Endo Unknown
Describe Recorded Data (stream gauge, monitoring well, aerial pholos, previous inspactions), if available:

Remarks:

US Army Corps of Enginsers

Alaska Version 2.0 Modified by HDR



Constantine North, Inc. | Palmer Exploration Project l.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 156: Soil, July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 156: Vegetation, looking south on July 21, 2017



_,_,..-‘,_,_.-o-"'"__'_u_ o

WETLAND DETERMINATION DATA FORM - Alaska Region

Project: Pm{ﬂn.c-u \[W\S Borough/City: Ty ( [ v _-Bate: _F 22+ 2013
ApplicanvOwner:_(on sfanAfiae) = __ Sampling Point #: _/S7-
Investigator(s): Dot duvcihl, e Guﬂm?{c:b Firm: HDR Alaska, Inc.

Lat. (dec.”) 57 3 8641 Long. _{5b. 323 e +_ ' NADB3 Recorded on GPS#:____ Marked on map? ___ Field Map#:

[F T )

Subregion (circle one), ,.S_E}outhcentral Western Aleutian Interior Northem  Landform: Slope (%): Aspect:

Local relief: Shape across stope: linear / convex /Bficave ) Shape up/downslope: linear / convex / qu classification: Afr0
Photo nos./descriptions: 58273 soi- | SRH-6¢7 NESW Car'r,mra + MoS Veg Type (Viereck Level 4 or othar).(13‘4"‘-""("‘s

Are climatic / hydrologic conditions on the site typical for this time of year? Yes: ~__ No: If no, explain. / HGM type: 'Jfgz
Are Vegetation N, Soil N . ar Hydrology A significantly disturbed? Are “Nomal Circumstances” present? Yes Ne
Are Vegetation i . Soil N , or Hydrology l\/ naturally problematic? If needed, explain answers here.

SUMMARY OF FINDINGS

Hydrophytic Vegetation Present? Yes No_ v

o 7 Is the sampled area '

Hydric Scil Present? Yes No ¥ within a wetland?  Yes No )!

Wetland Hydrology Present? Yes No v Remarks (e.g., marginal?):
VEGETATION (Use scientific names.} Estimate absolute % cover (not relative cover). % can total >100%. Use 2012 indicator status.

Dominance Test worksheet:

Tree Stratum (dbhz 37)

Species Cov.% Dom? Ind. Species Cov.% Dom? Ind. Number of Dominant Species g r
0 et 5 —_— That are OBL, FACW, or FAC: ” A)
2, — 6. — —— | Total Number of Dominant
3. o 7 A Species Across All Strata: ?" (B)
4, p— 8. e

, Percent of Dominant Species o
[lotaliTree Cover-RgCcye That are OBL, FACW, or FAC: 13 %o (am)

50% of total cover: = 20% of total cover: O AN L

Sapling/Shrub Stratum {woody plants < 3" dbh) Total % Cover of: Multiply by:

;- Abs.Cov.% Dom? Ind. Abs.Cov.% Dom?  Ind. OBL species — Xi= —
1. nus sin B M FACL 7.
AT, 0 Y FAG s FACW species 30 x2=__ b0
3l Mer 5 Y P g FAC species 58 X3=__134
Al 10. FACU species S X4= _ 224
5. . UPL + NL species __ 50 X5=_250
8. 12, Column Totals: __144 (A __308 (B)

Total Sapling/Shrub Cover; 5
50% of total cover: ___ (24 5 20% of lotal caver: __ 2 Prevalence Index=BA=__3.65
Herb Stratum
Abs.Cov.% Dom?  Ind. Abs. Coy.% Dom? Ind.
1Amas dio. Go o 126 - Lore FAL
- . : —— —== .| Hydrophytic Vegetation Indicators:

2.$ux g;d{; W13, @ Fac W Y TOPVTE TR0
s Val &'t 20 v FAC 1aNw Vir % F FAC N _ Dominance Test is>50%
4 . &;, FAC 15 .H.” 1= 12 1% FAC'IJ Prevalence Index is <3.0
s-m i — M‘G-ﬁt 3 M ~ Morphological Adaptations' (Provide supporting
6. il g U7, 3 TAC data in Remarks or on a separate sheet)
T4t die 45 Y &L(w.;@z 520 A =N A . ; ] ;

G Problematic Hydrophytic Vegetation' (Expiain
8.5ftllare caly 2 AL W19, YRS G
9.Jellma f Fie-U 20,

10580 aa 10 FreWaq, ! Indicators of hydric soif and wetland hydrology must
1. Y 3 TRe-U 22 be present unless disturbed or problematic
Total Herb Cover: V7
50% of total cover: 85.% 20% of total cover. __ 2 1. "% Hydrophytic va

A : L - A Vegetation Yes No
Circular 1/10-ac plot _¥__ or other plot dignension: % of bare ground: _2 Prasent?

% Cover of Wetland Bryophytes % Total Cover of Bryophytes _{n() %
(where applicable)
Remarka: )3 ook op savegnn tn hullon

US Army Corps of Engineers Alaska Version 2.0 Modified by HDR



Sampling Point #: [5F

{pos/ Remarks
Texture neq) [ Tumber)

SCIL
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators)
Depth  Horizon Soil Matrix Redox Features a,a dip.
{in)  _(ont) Color (moist) % Color (moist) %  Type'
0-2 03
-4 Oe =

TR
AARRRAN
[T R

B 5Y28/L _ _ Z6IRBln <5

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

Sal nes Isﬂgjruvw(s

2Location: FL = Pore Lining, RC = Root Channel, M = Matrix

¥ _ Histosol or Histel (A1) (216"organic surface
sat'd during wet period of growing season}
N Histic Epipedon (A2) (8-16” organics, sat'd,

underiain by mineral soll with chroma 52} l Alaska Alpine Swales (TAS)

N'_ Alaska Color Change® (TA4)

Hydrle Soil Indicators (check ones that apply, measure from top of mineral layers unless otherwise noted):
Standard Indicators: Indicators for Problematic Hydric Soils®:

*One indicator of hydrophytic vegetation,
one primary indicator of wettand
hydrology, and an appropriate landscape
position must be present unless disturbed

- or problematic.
—-ﬁ’— Hyn:[‘?_’gg:- S‘;lﬁde (Af?n t(h?:g? 120! ground ﬂ, Alaska Redox with 2.5Y Hue ‘Give details of color change in Remarks.
N Thick Dark Surface (A12) N _ Alaska Gleyed without Hue 5Y or Redder
S Underlying Layer
_N_Alaska Gleyed (A13) Other (e.g., see p.81 of 2007
N Alaska Redox (A14) Supplement; explain in Remarks)
Alaska Gleyed Pares {(A15)
Restrictive Layer (if present) Drainage Class: \WD /
Type nowne Soil Map Unit Name: Hydric Soil Present? Yes No
Depth  (inches) S
Comments:
1.
2.
a. =
HYDROLOGY

Wetland Hydrology Indicators (check ones that apply, measure from soil surface):

Primary Indicators _(any one indicator is sufficient
_ﬁL Surface Water (A1) Surface Soil Cracks (B6)

LL High Water Table (A2) (wfin 127) _& Inundation Visible an Aerial Imagery {(B7)

_M Saturation-(A3) (wfin 12") M Sparsely Vegetated Concave Surface (BS)
Water Marks (81) i Mari Deposits (B15)
Sediment Deposits (B2) Hydrogen Sulfide Odor {C1) {wfin 12")
Drift Deposits (B3) _M_ Dry-Season Water Table (C2) (wfin 247)

_L Algal Mat or Crust (B4) i Other (explain)

N iron Deposits (B5)

5‘5Pndag Indicators {at least 2 are required)
_Af Water-Stained Leaves (B9)
i_ Drainage Patterns (B10)

L Oxid'd Rhizospheres+on Living Roots (C3) (within 127

o Presence of Reduced Iron (C4)
{pos. a.a or soil color change w/in 12"
Salt Deposits (C5)

N Stunted or Stressed Plants (D1)
Geomorphic Position (D2)
Shallow Aquitard (D3)
{wfin 24", can perch H20 w/in 12"}

‘\’ Microtopographic Relief (D4) (caused by water)

+ _FAC Neutral Test {D5)
{# OBL+FACW dominants > # FACU+UPL dominanis)

Field Observations {in. from ground surface): /

Surface Water Present? Yes No Depth of water (in.) ==
Water Table Present? Yes No Depth to water {in.) _~—
Seeping in at thft depth but not yet filled?: _— /
Saturation Present? Yes No Depth to sat. (in.) _ = Wetland Hydrology Present? Yes No
{includes capillary fringe) Epi Endo Unknown
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks: -
-
US Army Corps of Engineers Alaska Version 2.0 Modified by HDR




Constantine North, Inc. | Palmer Exploration Project I.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 157: Soil, July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)2
Wetland Determination Forms — Jurisdictional Determination Report

Site 157: Vegetation, looking west on July 21, 2017



k|

(rat)

Project:_falmes

WETLAND DETERMINATION DATA FORM — Alaska Raglon

ApplicantiOwner_Constanb ie

Borough/City: _ il - Heymles

Dats;: 22221 7

Investigator(s):

Prng Fenrell, sotom Corimni

Lat (dec.’) $9. 42244

Long. f36.239%1

Subregion (tircle one): @Southcentral Westem Aleutian Interior Northemn Landform:

Local relisf; Shape across slope: linear / convex / concave  Shape up/downslope: linear / convex / concave
Photo nos./descriptions: ##5/6G Soiv ; 347- 770 rEW
Are climatic / hydrologic conditions on the site typical for this time of year? Yes: L No:
Ara Vegetation _»/, Soll _i, or Hydrology_/V_ significantly disturbed?  Are "Normal Circumstances® present? Yes
Are Vegetation_a/, Sofl_A/_, or Hydrology A/ naturally problematic?  If neadad, explain answers here.

Sampling Point #: __L_
Firm: HDR Alaska, inc,
¥ ' NAD 83 Recorded on GPS# L Markad on map? ___ Field Map #:
Siope {(%): Aspect:

| classification. €O " /&5 ¢
Camera # M25 veg Typa (Vierstk Level 4 or othen®

L

SUMMARY OF FINDINGS

HGM type: § € nun'«
Ne

If no, explain.

i
Hydrophytic Vegetation Present?  Yes N
ydrophytic Veg - & D—‘_ Is the sampled area /
Hydric Scil Present? Yes No & within a wetland?  Yes No
Woetland Hydrology Prasent? Yos _V/ No Remarks (e.g., marginal?):
VEGETA"HON {Use sclentific names.) Estimate absolute % cover (not relative cover). % can total >100%. Use 2012 indicator status.
Dominance Test warkshest:
Trpe Stratum (dbhiz 37)
Specles Cov.% Dom? Ind. Species Cov.% Dom?7 Ind. Number of Dominant Species P
1 Pl Sith g B Y muMs That are OBL, FACW, or FAC: A )
200 »ﬂ o0 6. — —— | Total Number of Dominant
3. - 7. = Species Across All Strata; & ®)
4, 8. —
o =L — Percent of Dominant Species
i ot lee Lo el XS That are OBL, FACW, or FAC: 3 (A/B)
50% of total cover: _| 7, 5 20% of total cover: __ - DA Lt
Sapling/Shrub Stratum (woody plants < 3° dbh) —  Total% Coverof: =~ __ Mulliplybv:
Abs.Cov.% Dom? Ind. Abs.Cov.% Dom? Ind. — —
; - OBL spacies X1=
1. Vibon edude | eaoMd 7. host. ace. 8 ey FACWP = = G
2. Losa, mtkasny 57~ UM 8 Shegertia) (an 3 Bl i n
3Sbic bar 285 Y. TAC o_Gus - — | FACspecies _tf%2 X3= (2L
4 .: aus ;g _#5 M 10 Limidmpbrertars: == — | FACUspecies __ A & X4= 29
Pl fne aln  _F WPL | uPL + NL species __ 9 X5=__ S
64——""’“‘ "b’ 10— Y preSalicglerils X RC ) gpmntams _250 @) 26\ @
Total Sapling/Shrub Cover: m
( 50% of total cover: ___ S 20% of total cover: ___ | Th©® Prevalence Index=B/A=____ > "
Herb Stratum
Abs.Cov.% Dom? Ind. Abs. Cov.% Dom? Ind.
/ a.-' aﬂ m 12.Yin! A) & = = Hydrophytic Vegetation indicators:
A 13 _sfgﬂo amg .3 fal
¢ 3 3 AU Dominance Test is»50%
T — Pravalence Index is 3.0
-
i g 2 BM| W Momhological Adaptations' (Provide supporting
L 2 a4 data In Remarks or on a separate shest)
% MIH :g DLk Cee 3 Ay Problematic Hydrophytic Vegstation' (Explain)
. 2 MM 20,
10.Plat didil 3 W 21, ! indicators of hydric soil and wetland hydrology must
11. Travelin v 3 it 22, be presant unless disturbed or problematic.
Total Herb Cover: 11l
50% of totaf cover. (% 20% of fotal cover: ___ 15.% Hydrophytic
c‘? Vegetation Yes _ Y No
Circutar 1/10-ac plot _Y_or ather plot dimension: __~—— % of bare ground: T Present? =
% Cover of Wetland Bryophyles é % Total Cover of Bryophytes %0 Y
(where applicable)
Remarks:

US Army Corps of Engineers

Atasks Verslon 2.0 Modifled by HDR



SOolL Sampling Point# _/ 8 |
Profile Description: (Dsascribs to the depth needed to document the indicator or confirm the absenca of indicators)

Depth  Harizon Soll Matrix Redox Festuras aa dip,
fn)- fpt})  Cor(mos) %  Cobrfmost) % Twe' Lo Tewe N Rt

O SNy >l ) - =

B cicfoy  de Wyedle i C A Sk e

|
A
|11

EITTER

'Type: C = Conceniration, D = Depletion, RM = Reduced Matrix, CS=Coaled Sand Grains “Location: PL = Pore Lining, RC = Raot Channel, M = Matrix

Hydric Soll Indicators (check ones that apply, measure from top of mineral layers unless otherwisa noted):
Standard Indicators: indicators for Problematic Hydric Solls®:

N Histosol or Histal (A1) (x16organic surface, . 4 3One indicalor of hydrophytic vegstation,
sat'd during wet period of growing ssascn) _N_ Ataska Color Chiangs* (TA4) one primary indicator of wetland

N _ Histic Epipedon (A2) (s-16" organics, sat'd, hydrology, and an appropriata landscape
unde%my rngnsfll s(oH with chroma :2) LN _ Ataska Alpine Swales (TAS5) position must be present unless disturbed
or problsmatic.
N D e ek 2ol o N_ Alaska Redox with 2.5Y Hos “Give details of cofor changs in Remarks.
_A/ Thick Dark Surface (A12) !\_J Alaska Gleyed without Hue 5Y or Redder
B Underlying Layer
-B‘. Alaska Gleyed (A13) Other (e.g., see p.81 of 2007
Alaska Redox (A14) Supplement; explain in Remarks}
Alaska Gleyed Pores (A15) 'w
Restrictive Layer (if prasent) Drainage Class: [P[D / e
Type: New e Soil Map Unit Name: Hydric Soll Present? Yes No V7
Depth  (inches) = r
Comments:
1k
2. =
3.
HYDROLOGY
Woetland Hydrology Indicators (check ones that apply, measurs from sol surfaca): Secondary [nd| bl 2 i
P 1 /s _(an in sufficlent _nJ Water-Stained Leaves (B9)
_ﬁ Surface Water (A1) ﬂ Surface Soll Cracks (B6) _N Drainage Pattams (B10)

X High Water Table (A2) (w/in 127) _QL Inundation Visible on Aerial Imagery (B7) AL Oxid'd Rhizospheres on Living Roots (C3) (within 127

M saturation (A3) (wiin 127) _N sparsely Vegetatad Concave Surface (88) P{;‘;:f‘:_‘; °gf;'§i;‘§|‘;:’;':;rf.‘2 s
_W_Watsr Marks (B1) _N Mari Deposits (15) _V_ salt Deposits (C5)

_e.{f Sediment Deposits (B2) N Hydrogen Suifide Odor (C1) (whn 127) N Stunted urD1)

_N Drift Deposits (B3) Dry-Season Water Table (C2) (w/in 247) 2 _N_ Geomorphic Position (D2)

_N Aigal Mat or Crust (B4) A Other (explain) N S(mf‘”;fqgf;fg%m win 12

N _iron Depostts (85) Micratopographic Rellef (D4) (caused by watsr)

FAC Neutral Test (D5)
(# OBL+FACW dominanis > # FACU+UPL dominanis)

Fleld Observations (in. from ground surface}:
Surface Water Prasent? Yes No_V _ Depth of water (in.)
Water Table Present? Yes Z No__ Depth to water (in.) _1 2~

Seeping In at that depth but not yet filled?: _[_Q':Sqﬂ 53 \//
Saturation Presant? Yes _\_ﬁ_ No_  Depthtosat {in.) 5 ) Wetland Hydrology Present?  Yes _* No____
(inctudes capillary fringe) Epl ndo } Unknown

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), f avaiable:

Remarks:

US Army Corps of Engineers Alaska Version 2.0 Modifisd by HDR



Constantine North, Inc. | Palmer Exploration Project
Wetland Determination Forms — Jurisdictional Determination Report

- S, KN

Site 181: Soil, July 21, 2017

Site 181: Soil, July 21, 2017

FR



Constantine North, Inc. | Palmer Exploration Project I.)?
Wetland Determination Forms — Jurisdictional Determination Report

Site 181: Vegetation, looking west on July 21, 2017



Appendix B

Observation Points — Photographs

July 19-22, 2017
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Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

Site 81: Waterbody, looking west on July 19, 2017




Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 82: Upland, looking east on July 19, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 83: Waterbody, looking west on July 19, 2017



Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

Site 99: Vegetation, looking west on July 19, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report
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Site 109: Stream crossing, looking upstream on July 19, 2017




Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report




Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 111: Seep flowing at this site on July 19, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

it I \'-‘ g «. ."’-: 3 .
Site 112: Seep at this site on July 19, 2017



Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

Site 123: Waterbody, looking downslope on July 19, 2017



Constantine North, Inc. | Palmer Exploration Project I-)'z
Observation Points — Jurisdictional Determination Report

Site 124: Waterbody on July 19, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

J44

Site 126: Waterbody adjacent to Site 125 looking east on July 20, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report
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Site 133: Inundated strip along forest edge at this site, July 20, 2017



Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report
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Site 136: Looking usptream on tributary of Glacier Creek on July 21, 2017

Site 136: Looking downstream toward Glacier Creek on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 136: Looking across stream channel, July 21, 2017




Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

Site 137: Vegetation, looking north on July 21, 2017




Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

P

Site 138: Looking upstream on side channel of Glacier Creek tributary, July 21, 2017

Site 138: Looking downstream at tributary of Glacier Creek on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

Site 139: Upland vegetation, looking west on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

-~

Site 140: Upland vegetation, looking west on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 141: Upland vegetation; no flow or sign of flow, looking across slope on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project
Observation Points — Jurisdictional Determination Report

Site 142: Stream crossing, looking upstream on July 21, 2017

~, o - b ? T
’\' A ~ Py o -

Site 142: Stream crossing, looking downstream on July 21, 2017

FR



Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

Site 149: Upland vegetation; looking east on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

.

Site 150: Upland vegetation; looking south on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 151: Recently disturbed upland; looking south on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

>

Site 153: Upland, vegetation looking east along road cut on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 155: Looking south at dry channel on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

Site 163: Vegetation looking south on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 164: Looking upstream on July 21, 2017

Site 164: Looking downstream on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

Site 165: Inundated backwater area (beaver activity), looking south on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 166: Standing on beaver dam, photographer looking west on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 167: Stream crossing, looking downstream on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

Site 168: Backwater from beaver activity, looking south on July 21, 2017




Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

Site 169: Vegetation, looking west from small seep on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 170: Seep, looking south on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 171: Stream channel, looking downstream on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

.

Site 172: Ponded area, looking south on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I-)2
Observation Points — Jurisdictional Determination Report
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Site 173: Inundated area (beaver activity), looking east on July 21, 2017




Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

Site 174: Inundation at this site, looking south on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 175: Looking upstream on main stream channel on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 176: Vegetation at upland site, looking west on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report




Constantine North, Inc. | Palmer Exploration Project I.)?
Observation Points — Jurisdictional Determination Report

Site 179: Looking west on July 21, 2017




Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

Site 180: Looking downstream from Bear Creek bridge on July 21, 2017



Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

A

Site 182: Vegetation, looking east on July 21, 2017




Constantine North, Inc. | Palmer Exploration Project I-)?
Observation Points — Jurisdictional Determination Report

Site 183: Vegetation, looking east on July 21, 2017



