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ALASKA DEPARTMENT OF NATURAL RESOURCES
DIVISION OF MINING, LAND AND WATER
PERMIT APPLICATION
TO CONDUCT SURFACE COAL MINING AND WATER
INSTRUCTIONS

The Alaska Surface Coal Mining Control and Reclamation Act provides that all surface coal mining and
reclamation operations that will disturb more than two acres will require a Surface Mining Permit from the
Department of Natural Resources prior to initiation of the operation. The purpose of the permit is to assure that
the mining operation and reclamation practices are consistent with the performance standards set forth in the
Act and its regulations; that the rights of surface owners and others with an interest in the property are
protected; that appropriate procedures for incorporating public participation are provided; and that a proper
balance exists between the protection of the environment and the development of the State's coals resources.

Articles 3, 4, and 5 of the surface mining regulations identify the information to be included in a surface mining
permit application. This form parallels the organization of these Articles and is intended to serve as a checklist
to assist you in the preparation of a complete application. No attempt has been made, however, to present all
of the specific regulatory requirements on this form. The applicant should refer to cited provisions of the
regulations to ensure that information provided is responsive to the requirements of the regulations and the
Act.

Information submitted must also show how the applicant intends to meet requirements of the Performance
Standards in Article 11 of the regulations, and, if applicable, the requirements for special categories of mining
in Article 7. All technical data included in the application must be accompanied by the names of persons or
organizations that collected and analyzed the data, dates of collection and analysis, and descriptions of the
methodology used. The names, addresses and positions of officials of public and private agencies consulted
during preparation of the application should be specified.

Maps submitted with the application should be presented in a consolidated format (i.e. a single map may serve
more than one purpose). Certain maps plan views and cross sections must be prepared by, or under the
direction of, and certified by, a registered professional engineer (or, in some cases, a geologist). These are
identified by an asterisk (*) on this form.

Please submit one hard copy and one electronic submittal of all application materials.

References: Alaska Statute 27.21; 11 AAC Chapter 90, Articles 3, 4,5, 7 and 11.



Application #

Date Received

Permit Application to Conduct Surface Coal Mining

CHECK ONE: /_/ New Permit /_/ Major Revision of Existing Permit

Previous or current permit number

Number of acres currently permitted

Number of acres to be added/deleted

Part A: APPLICATION AND MINE SITE IDENTIFICATION

a) Name of Operation (Pit, mine or site name) Jumbo Mine Road Corridor

b) Name of Applicant (Company name) Usibelli Coal Mine, Inc.

c) Address and Phone Number of Local Offices  P.O. Box 1000, Healy Alaska 99743

(907) 683-2226

d) Address and Phone Number of General Offices

N/A

e) Name and Phone Number of Contact Person

Tammy Scholten (907) 683-9734

f) Name, Address and Phone Number of Operator

Same as Applicant

g) Name and Phone Number of Resident Agent

Alan Renshaw, (907) 683-2226, Ext. 739

h) Location of Proposed Operation

Township Range Sections Meridian
11 South 6 West Portions of 4, 8, 9, 19, 20, 25, 29, 30 Fairbanks Meridian
11 South 7 West Portions of 25 and 36 Fairbanks Meridian

Permit Application to Conduct Surface Coal Mining
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Latitude (Center Pt.) Longitude (Center Pt.)

i) USGS 1:63,360 Quadrangle(s)

j) Distance and Direction to Nearest Community Healy — 6 Miles Southwest
k) Mine Safety & Health Administration I.D. Number. 11 AAC 90.023(d) 50-00030
[) Number of Disturbed acres under this permit 120
m) Total permit area (acres) 606
n) Permit fee (11 AAC 90.011) Renewal $500.00

0) Requested permit term 5 years
p) Proposed initial bond amount $66,000.00
,q) Proposed total bond amount $102,697.00

r) Surface land ownership (check one) /V /State / /Federal [/ /Private / / Combination

s) List names and address of all owners, purchasers of record, or leaseholders of the surface estate of lands
within the proposed permit area. 11 AAC 90.023(a)(2)

Name See Exhibit A

Address

Name

Address

Mineral estate ownership (check one) / / State / / Federal / /Private / / Combination

t) List names and addresses of all owners, purchases of record, or leaseholder of the mineral estate of lands
within the proposed permit area. 11 AAC 90.023(a)(2)

Name See Exhibit A

Address

Name

Address

u) List names and addresses of every owner of record of the surface or mineral estates of lands adjacent to
the proposed permit area. 11 AAC 90.023(a)(3)

Permit Application to Conduct Surface Coal Mining 3
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Name

See Exhibit A

Address

Name

Address

Name

Address

v) Provide a map illustrating the surface and mineral ownership information requested under Part A Sections

S), u), V) for the permit and adjacent area. 11 AAC 90.063(1).

PART B: LEGAL, FINANCIAL AND COMPLIANCE INFORMATION

B1l) IDENTIFICATION OF INTERESTS

a) For all businesses other than single proprietorships listed in Part A, b-g or Part A, s-t of
this form, provide the names, addresses and telephone numbers of every officer, partner,
director or other person performing a function similar to a director, and, for the applicant
only, any person owning 10% or more of any class of voting stock. 11 AAC 90.023(b)(1)

Part B

Section 1

b) List names under which the applicant, partner or principal shareholders previously
conducted a surface coal mining operation in the United States within the five years
preceding the date of this application. 11 AAC 90.023(b)(2)

Part B

Section 1

c) List any current or previous coal mining permits in the United States held by the applicant
after 1970 and by any person identified in B1(a) and any pending application to conduct
operations in the United States. Identify the regulator authority for each operation. 11
AAC 90.023(c)

Part B

Section 1

d) Describe all land, interests in land, options or pending bids on interest held or made by
the applicant for land which is contiguous to the area to be covered by the permit. 11
AAC 90.023(e)

Part B

Section 1

B2) COMPLIANCE INFORMATION

a) Has the applicant, operator or any subsidiary affiliate or other business controlled by or
under common control with the applicant or operator: 11 AAC 90.023(f)(1)

¢ Had afederal or state mining permit suspended or revoked in the last five years? 11
AAC 90.023(f)(1)(a), or

Yes

No

Permit Application to Conduct Surface Coal Mining
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¢ Forfeited a mining bond or similar security deposited in lieu of bond? 11 AAC
90.023(f)(1)(b)

Yes

No

b) If either question in B2(a) was answered yes, provide a statement of the facts involved in
any suspension, revocation or forfeiture. 11 AAC 90.023(f)(2)

c) List all federal or state violation notices or notices of non-compliance received by the Part B
applicant in connection with a surface coal mining operation during the three-year period _
before this application. Include notices pertaining to air or water quality. 11 AAC Section 2
90.023(f)(3)

B3 AUTHORITY TO ENTER

a) Describe the legal authority for the applicant's right to enter the permit area and begin Part B

operations, and state whether that right is the subject of pending litigation. 11 AAC _
90.025(a) Section 3
b) ldentify relevant documents under B3a by type, date of execution, and the specific land to Part B
which they pertain. If these documents include state coal leases or coal prospecting _
permits, also list identifying numbers here ADL# 673537, 673538, 60496, 16925 Section 3
c) If the mineral state of the area to be mined has been legally separated from the private N/A
surface estate, provide a copy of the document of consent or conveyance granting the
right to extract coal by surface mining methods or a determination by a court that the
applicant is authorized to extract coal by surface mining methods. 11 AAC 90.025(b)
d) Show on a map the boundaries of land within the proposed permit area upon which the Part A
applicant has the legal right to enter and begin operations. 11 AAC 90.063(2)
Plate A-1

B4 AREAS UNSUITABLE FOR MINING

a) Is the proposed permit area within an area designated unsuitable for mining or under No

study for designation as such? 11 AAC 90.027(a)

b) If B4(a) was answered yes, provide the petition name and number. N/A

¢) Is mining proposed within any areas defined to be unsuitable for mining under AS No

27.21.260(9)?

d) If B4(c) was answered "yes" provide, as appropriate: N/A

Permit Application to Conduct Surface Coal Mining 5
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¢ A written waiver from the owner of any occupied dwelling within 300 feet of the mining N/A
operation 11 AAC 90.027(c)

e A description, with appropriate maps and cross sections, of measures to be used to N/A
ensure that the interests of the public and landowners are protected if relations of a public
road or mining activities within 100 feet of the right-of-way line of any public road are
proposed 11 AAC 90.093; or

e Information demonstrating substantial financial and legal commitments prior to January 4, N/A
1977, regarding the proposed operation, if an exception under AS 27.21.260(g) is sought.
11 AAC 90.027(b)

B5 PERMIT TERM INFORMATION

a) Specify the requested permit term 5 years

b) If a permit term in excess of five years is requested, provide a demonstration that the N/A
longer term is necessary to allow the applicant to obtain financing for equipment or for the
opening of the operation. Include written confirmation from your source of financing. 11
AAC 90.029(b).

c) Describe and show on a map the boundaries of all areas proposed to be affected over the See Part D
estimated total life of the operation and the size, sequence and timing of the operation
and the size, sequence and timing of areas for which it is anticipated that additional Plate 1
permits will be sought. 11 AAC 90.029(a), 11 AAC 90.063(3)

B6 OTHER LICENSES AND PERMITS

a) ldentify all other licenses and permits needed by the applicant to conduct the proposed Part B
operations. Include for each the type of permit or license, name and address of issuing _
authority, identification number, status, and date. 11 AAC 90.031 Section 6

B7) LIABILITY INSURANCE

a) Provide certification from your insurance company that the applicant has a public liability Part B

insurance policy in force for the proposed operation, covering personal injuries or property _

damage resulting from the operation. 11 AAC 90.033 Section 7

PART C: ENVIRONMENT RESOURCES INFORMATION
Cl) CULTURAL AND HISTORIC INFORMATION AND MAN-MADE FEATURES
a) Describe cultural and historic resources listed on the National Register of Historic Places Part C

Permit Application to Conduct Surface Coal Mining
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and known archeological features within the permit area and adjacent area. 11 AAC

90.041 Chapter |
b) Provide a map of cultural or historic resources, known archeological sites and public Part C
parks within the permit or adjacent area. 11 AAC 90.063(9), (10), and (11)
Chapter |
¢) Show on a map any land within the proposed permit and adjacent area which is within the Part C
boundaries of any units of the National System of Trails or the Wild and Scenic Rivers
System, including designate study rivers. 11 AAC 90.063(11) Chapter |
C2) HYDROLOGY AND GEOLOGY (GENERAL INFORMATION)
a) Describe the geology, hydrology and water quality and quantity of all land within the Part C
permit area, adjacent area, and the general area. 11 AAC 90.043
Chapter Il
C3) GEOLOGY DESCRIPTION
a) Provide a general statement of the geology within the proposed permit area down to and N/A
including the first aquifer to be affected below the lowest coal seam to be mined. 11 AAC
90.045(a)
b) Provide cross sections, maps and plan view showing:
Elevations and locations of test boring and core samplings; 11 AAC 90.065(1) N/A
All coal crop lines and the attitude of the coal to be mined within the permit area; and N/A
Nature, depth and thickness of the coal seams to be mined, any coal or rider seams above N/A
the seam to be mined, each stratum of the overburden and the stratum immediately below
the lowest coal seam to be mined, 11 AAC 90.065(1), (3), (4).
C4) GROUND WATER INFORMATION
a) Describe the ground water hydrology of the proposed permit and adjacent area. Include Part C
the depth, lithology, thickness and extent of the water table and aquifers; the quality and
known uses of subsurface water; contributions of ground water to stream base flow; and Chapter IV
if required, additional information describing recharge, storage, and discharge
characteristics of aquifers and water quality and quantity. 11 AAC 990.047
b) Provide cross sections, maps and plan views showing the location and extent of any N/A
subsurface water encountered, and the locations and elevation of monitoring stations
used to gather data for water quality and quantity. 11 AAC 90.065(2), (6)
C5) SURFACE WATER INFORMATION
Permit Application to Conduct Surface Coal Mining 7
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a) ldentify the watershed, which will receive water discharges from the affected area, the
location of any water discharge point into any surface body of water. 11 AAC 90.049

N/A

b) Describe surface drainage systems, identifying seasonal variations in water quality and
guantity within the proposed permit area and adjacent area. 11 AAC 90.049

N/A

¢) Provide a map showing the location of all surface water bodies within the proposed permit
area and adjacent area, including those identified under C5a. Show the elevations and
locations of monitoring stations used to gather water quality and quantity data. 11 AAC
90.065(2), (7)

N/A

C6) ALTERNATIVE WATER SUPPLY INFORMATION

a) ldentify the extent to which the proposed operations may result in contamination,
diminution or interruption of a source of water within the proposed permit area or adjacent
area for domestic, agricultural, industrial, fish and wildlife habitat or other legitimate use.
11 AAC 90.051

N/A

b) Provide a map showing the location of water supply intakes for current users of surface
water flowing into, out of and within a hydrologic area. 11 AAC 90.063(7)

N/A

c) Provide a map showing the location and depth, if available, of water wells within the
proposed permit area and adjacent area. 11 AAC 90.065(10)

N/A

C7) CLIMATOLOGICAL INFORMATION

a) Provide a description of climatological factors of the proposed permit area, including
precipitation, wind speed and direction, and seasonal temperature ranges, when
requested by the Commissioner 11 AAC 90.053

N/A

b) Show on a map the elevation and location of monitoring stations used to gather data for
air quality, if required 11 AAC 90.065(2)

N/A

C8) VEGETATION INFORMATION

a) Provide a description of vegetation types within the proposed permit area, adjacent area
and any proposed reference area. Include information and quantitative measurements
adequate to predict the potential for successful revegetation. 11 AAC 90.055

Part C

Chapter VIli

b) Provide a map delineating existing vegetation types within the permit and adjacent area,
and showing the location and boundaries of any proposed reference areas. 11 AAC
90.055; 11 AAC 90.063(6)

Part C

Plate C-1

C9) FISH AND WILDLIFE INFORMATION

Permit Application to Conduct Surface Coal Mining
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a) Provide a study of fish and wildlife, their habitats, and human use of these resources Part C
within the proposed permit area and portions of the adjacent area where effects on these
resources may reasonably be expected to occur. Identify any threatened or endangered Chapter IX
species and their critical habitats and fish and game of economic, recreational or
subsistence importance. 11 AAC 90.057
b) Show on map the location and elevation of any monitoring stations used to gather fish N/A
and wildlife data 11 AAC 90.065(2)
C10) SOIL RESOURCES INFORMATION
a) ldentify and describe soils within the proposed permit area, and provide analyses of each Part C
soil type to be affected. 11 AAC 90.059(a)(2), (a)(3)
Chapter X
b) Provide information regarding present and potential productivity of existing soils 11 AAC Part C
90.059(a)(4)
Chapter X
¢) Provide a map delineating different soils within the proposed permit area. 11 AAC Part C
90.059(a)(1
@)1) Plate C-2
d) If the use of selected overburdened materials as a supplement or substitute for topsoil is N/A
proposed, provide results of analyses, trials and tests required under 11 AAC 90.311, 11
AAC 90.059(b)
C11) LAND USE INFORMATION
a) Describe the condition, capability and productivity of the land proposed to be affected by Part C
surface operations and facilities. Include a map, supporting narrative and analysis of the
existing and, if applicable, the historic land uses. 11 AAC 90.061(a) Chapter Xl
b) Provide a description of existing land use classifications or zoning, if any of the proposed Part C
permit area and adjacent area 11 AAC 90.061(c)
Chapter XI
c) State whether the proposed permit area has been previously mined, and provide a Part C
description of the previous mining, including type, dates and extent of mining, and the
uses of the land preceding mining. 11 AAC 90.061(b) Chapter Xl
d) Show on a map the extent of existing or previously surface-mined areas within the N/A
proposed permit area, and the location and extent of known workings of active, inactive
or abandoned underground mines, including mine openings to the surface within and
adjacent to the proposed permit area. 11 AAC 90.065(8), 11 AAC 90.065(5).
Permit Application to Conduct Surface Coal Mining 9
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e) Provide a map of all surface and subsurface man-made features within, passing through,
or passing over the proposed permit area. Include the location and current use of all
buildings on or within 1,000 feet of the proposed permit area; each cemetery or burial
ground located in or within 100 feet of the proposed permit area; any gas and oil wells;
and each public road in or within 100 feet of the proposed permit area. 11 AAC
90.063(4), (5), (8); 11 AAC 90.065 (10)

N/A

PART D: OPERATION AND RECLAMATION PLAN

D1) OPERATION PLAN

a) Describe (in detail for the proposed permit area and in general for life of the operation) the
type and method of coal mining procedures and proposed engineering techniques,
anticipated annual and total production of coal and the major equipment to be used. 11
AAC 90.071(1)

N/A

b) lllustrate using maps and plan views, and cross sections where appropriate, the area of
land to be affected and the sequence of mining and reclamation within the proposed
permit area. 11 AAC 90.077(b)(2)

N/A

c) Describe measure to be used to maximize the use and conservation of the coal
resources. 11 AAC 90.083(b)(6)

N/A

d) Describe and illustrate using maps, plan views and cross sections where appropriate, any
overburden storage area or structure. 11 AAC 90.071(2)(B); 11 AAC 90.077(b)(5)

N/A

D2) EXISTING OPERATIONS, STRUCTURES AND FACILITIES

a) Provide a map identifying areas where operations were conducted (coal was removed or
lands were otherwise used in connection with the operation):

N/A

Before August 3, 1977,

N/A

After August 3, 1977 and before May 3, 1978;

N/A

After May 3, 1978 and before May 2, 1983 and

N/A

After the estimated date of Permit issuance 11 AAC 90.021(f)(2)

N/A

b) Provide cross sections, maps and plan views showing the location and dimensions of
existing areas of spoil, waste, coal development waste, and non-coal waste disposal,
dams, embankments, other impoundment's; and water treatment and air pollution control
facilities within the proposed permit area. 11 AAC 90.065(9)

N/A

c) ldentify and describe each existing structure proposed to be used in connection with the

N/A
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operation. Include its location, design, current condition and construction dates.
Provide a showing of whether the structure meets applicable performance standard
requirements. 11 AAC 90.073(a)

d) Provide a compliance plan for each existing structure to be modified or reconstructed for N/A
use in connection with the operation. Include design specifications, a construction
schedule, provisions for monitoring the structure, and a showing that risk of harm to the
environment or to public health and safety is not significant. 11 AAC 90.073(b)
D3) COAL TRANSPORTATION AND HANDLING
a) Describe the construction, modification, use, maintenance and removal of structures and Part D
facilities for coal removal, handling, storage, cleaning and transportation. 11 AAC _
90.071(2)(c) Section 7
b) Provide maps and plans and cross-sections where appropriate, showing each coal N/A
storage, cleaning and loading area. 11 AAC 90.077(b)(4)
D4) BUILDINGS, ROADS AND OTHER FACILITIES
a) Describe construction, modification, use maintenance and removal of mine facilities 11 Part D
AAC 90.071(2)(E) and 11 AAC 90.83(b)(12)
Section 6
b) Provide maps and plans and cross-sections where appropriate, showing buildings, utility Part D
corridors and other facilities to be used. 11 AAC 90.077(b)(1)
Plate D1-1
c) Describe each road, conveyor or rail system to be constructed, used or maintained within Part D
the proposed permit area. Include a map, appropriate cross sections and specifications
for each road width, road gradient, road surface, road cut, fill embankment, culvert, Plate D1-1
bridge, drainage ditch and drainage structure. 11 AAC 90.097.
D5) BLASTING PLAN
a) Provide a plan describing blasting operations. Include a description of types and amounts Part D
of explosives, procedures for recording and retention of blasting information, blasting _
warning and access control procedures, blast monitoring, preblasting surveys and Section 4
procedures for unscheduled blasts 11 AAC 90.075
b) Provide a map showing the location of each explosive storage and handling facility. 11 N/A
AAC 90.077(b)(10)
D6) AIRPOLLUTION CONTROL PLAN
a) Provide a plan showing how all surface areas will be stabilized and protected to comply Part D
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with applicable federal and state air quality regulations, including, if required by the

Commissioner, an air quality monitoring program 11 AAC 90.079 Section 13

b) Describe steps to be taken to comply with the requirements of the Clean Air Act (42 Part D
U.S.C. Section 7401, etc, seq.) and other applicable air quality laws and regulations.11 .
AAC 90.083(b)(9) Section 13

¢) Describe and show on a map each air pollution collection and control facility. 11 AAC N/A
90.071(2)(F), 11 AAC 90.077(b)(7).

D7) FISH AND WILDLIFE PROTECTION PLAN

a) Provide a plan describing impact control measures, management techniques and Part D
monitoring methods designed to prevent or minimize disturbance and adverse impacts on _
fish and wildlife and related environmental values. Include threatened or endangered Section 10
species, important or protected species and habitats of unusually high value for fish and
wildlife. 11 AAC 90.081

b) Provide maps and plan views and cross-sections where appropriate, showing each facility N/A
to be used to protect and enhance fish and wildlife and related environmental values. 11
AAC 90.077(b)(9)

D8) RECLAMATION PLAN: GENERAL REQUIREMENTS AND BONDING

a) Provide a plan for reclamation of the proposed permit area. Show how the applicant will Part D
comply with the performance standards in 11 AAC 90.301 -- 11 AAC 90.501. 11 AAC _
90.083(a) Section 10

b) Provide a detailed timetable for the completion of each major step in the reclamation plan N/A
11 AAC 90.083(b)(2)

c) Provide a detailed estimate, with supporting calculations, of the cost of the reclamation of N/A
all operations required to be covered by a performance bond. 11 AAC 90.083(b)(2)

d) Provide a map, showing each area of land for which a performance bond or other Part D
equivalent guarantee will be posted. If incremental or cumulative bonding is proposed,
this map should identify initial and successive bonding areas. 11 AAC 90.077(b)(3) Plate D1-1

D9) BACKFILLING AND GRADING PLAN

a) Provide cross sections, maps and plan views adequate to portray the existing land N/A
surface configuration and slopes within the area to be affected. 11 AAC 90.065(11)

b) Provide a plan for backfilling, soil stabilization and grading, with contour maps or cross N/A
sections that show the anticipated final surface configuration of the proposed permit area.
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11 AAC 90.083(b)(3)

c) Describe measures to be employed to ensure that all coal, acid-forming and toxic-forming N/A
materials, debris and materials constituting a fire hazard are covered, treated or
otherwise properly disposed of. Include a contingency plan for preventing sustained
combustion. 11 AAC 90.083(b)(7)
D10) TOPSOIL HANDLING PLAN
a) Provide a plan for removal, storage and redistribution of topsoil, subsoil and other Part D
substitute or supplemental material. 11 AAC 90.083(b)(4) _
Section 3
b) Provide a description of topsoil handling and storage areas and structures. Include; N/A
appropriate maps, plan views and cross sections. 11 AAC 90.071(2)(B); 11 AAC
90.077(b)(5)
¢) Provide a soil-testing plan for evaluation of the results of topsoil handling and reclamation N/A
procedures related to revegetation. 11 AAC 90.083(b)(5)(H)
D11) REVEGETATION PLAN
a) Provide a plan for revegetation, including a revegetation schedule, species and amounts Part D
per acre of seeds and seedlings, methods of planting, seeding and mulching and any _
planned irrigation or pest control measures. 11 AAC 90.083(b)(5) Section 10
b) Specify measures proposed to be used to determine the success of revegetation. 11 Part D
AAC 90.083(b)(5)
Section 10
D12) PROTECTION OF THE HYDROLOGIC BALANCE
a) Provide a detailed description, with appropriate maps and cross section drawings, of N/A
measures to be taken during and after the proposed operations to ensure the protection
of the quality and quantity of surface and ground water, and the rights of present users.
11 AAC 90.085(b)
b) Provide a plan for the control of surface and ground water drainage into; through and out N/A
of the proposed permit area. 11 AAC 90.085(c)(1)
¢) Provide a description with maps and plan views and cross sections where appropriate of N/A
each water diversion, collection, conveyance, 11 AAC 90.071(2)(F), 11 AAC 90.077(b)(6)
d) Provide a description, including maps and cross-sections of the design, construction and N/A
removal of stream channel diversions. 11 AAC 90.083 (b)(11)
e) Provide a plan for treatment of surface and ground water drainage from the area to be N/A
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disturbed. Include proposed quantitative limits on pollutants in discharges. 11 AAC
90.085(c)(2)

f) Provide general design information, maps, plan views, descriptions, cross sections and
other information for each proposed sedimentation pond, dam embankment or
impoundment. Describe construction, modification, use, maintenance and removal.
Include a schedule for submission of any detailed design plans. 11 AAC 90.071(2)(A); 11
AAC 90.077(b)(11); 11 AAC 90.089(a).

N/A

g) Provide detailed design information for all ponds, dams, embankments or impoundments
for which specific approval is requested. 11 AAC 90.089(b)

N/A

h) For each structure 20 feet or higher or impounding more than 20-acre feet of water,
include a stability analysis. 11 AAC 90.089(d)

N/A

i) Provide a plan for the collection, recording and reporting of ground and surface water
quality and quantity data. 11 AAC 90.085(c)(5)

N/A

J) Provide a plan for the restoration of the approximate recharge capacity of the permit area
and adjacent area. 11 AAC 90.085(c)(3)

N/A

k) Provide a description including appropriate cross sections and maps, of measures to be
used to plug, case or manage exploration holes, other bore holes, wells and other
openings within the proposed permit area. 11 AAC 90.083(b)(8)

N/A

[) Provide a determination of the probable hydrologic consequences of the operation on the
proposed permit area and adjacent area with respect to the hydrologic regime and the
gquantity and quality of water in surface and ground water systems under all seasonal
conditions. 11 AAC 90.085(a)

N/A

m) Describe steps to be taken to comply with the Clean Water Act and other applicable
water quality laws and regulations. 11 AAC 90.083(b)(9)

N/A

D13) POST MINING LAND USE

a) Provide a detailed description of the proposed use, following reclamation of the land to be
affected. Include a discussion of how this use is to be achieved and the utility and
capacity of the reclaimed land to support a variety of alternative uses. 11 AAC 90.087(a)

Part D

Section 10

b) If the proposed post mining land use differs from the pre-mining land use, attached all
documentation needed to satisfy applicable criteria contained in 11 AAC 90.481, 11 AAC
90.087(a)

N/A

c) Describe the relationship of the proposed land use to applicable state and local land use
policies and plans, and to surface owner plans. Include comments concerning the

N/A
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proposed use by the legal or equitable surface owner and the appropriate state and local
government agencies. 11 AAC 90.087(b)

D14) PROTECTION OF PUBLIC PARKS AND HISTORIC PLACES

a) Describe measures to be used to prevent or minimize impacts to any public park or
historic place that may be adversely affected by the proposed operations. 11 AAC
90.091

Part D

Section 14

D15) EXCESS SPOIL AND UNDERGROUND DEVELOPMENT WASTE

a) Describe the design, construction, operation, maintenance and removal if appropriate of
all excess spoil or mine development waste disposal areas and structures. 11 AAC
90.071(2)(D); 11 AAC 90.095(a)

N/A

b) Provide appropriate maps, plan views and cross sections drawings illustrating the
proposed disposal site and the design of the spoil disposal structures. 11 AAC
90.077(b)(11); 11 AAC 90.095(a)

N/A

c) Provide the results of a geotechnical investigation of the proposed disposal site. Include
bedrock characteristics, a survey of springs and seeps, an analysis of potential effects of
underground mine subsidence, a geotechnical description of rock materials to be used in
any rock chimney cores or drainage blankets and a stability analysis of the fil. 11 AAC
90.095(b)

N/A

d) Provide engineering specifications utilized to design any rock-toe buttress or key-way
cuts. Include the number, location and depth of borings or test pits. 11 AAC 90.095(c)

N/A

D16) HAZARDOUS COAL PROCESSING WASTE

a) Describe the design, construction, modification, use, maintenance and removal of any
hazardous coal processing waste disposal areas and structures. Explain how the
structure complies with 11 AAC 90.391; 11 AAC 90.409; 11 AAC 90.071(2)(D)

N/A

b) Provide maps and plan views, and cross sections where appropriate of each hazardous
coal processing waste storage area, disposal area, dam or embankment. 11 AAC
90.077(b)(11)

N/A

c) Provide maps, plan views and cross sections as appropriate to illustrate the sources of
the coal processing waste. 11 AAC 90.077(b)(8)

N/A

d) For each hazardous coal processing waste dam or embankment, provide the results of a
geotechnical investigation of the foundation area to determine structural competence of
the foundation to support the dam or embankment and the impounded material. 11 AAC
90.089(c)

N/A

Permit Application to Conduct Surface Coal Mining

Rev. 2002

15




e) Describe the design, operation, and maintenance of any proposed facility to return
hazardous coal processing waste to underground workings, including flow diagrams and
appropriate drawings and maps. 11 AAC 90.099

N/A

D17) NON-COAL WASTE

a) Describe and illustrate using appropriate maps, plan views and cross sections, the
removal handling, storage and disposal of non-coal wastes. 11 AAC 90.071(2)(D) 11
AAC 90.077(b)(5)

N/A

D18) UNDERGROUND MINING: SUBSIDENCE CONTROL PLAN

a) Provide the results of a survey, which shows whether structures of renewable resource
lands exist within the proposed permit and adjacent area, and a determination as to
whether subsidence may cause material damage or affect the use of the structures or
resources. 11 AAC 90.101(a)

N/A

b) If the subsidence may cause material damage or affect the use of structures or renewable
resources, describe methods of operation which may affect subsidence, measures to be
taken to prevent or reduce damage due to subsidence, a subsidence monitoring plan
(including the location of subsidence monitoring points), and measures to determine the
degree of damage or diminution of value or use. 11 AAC 90.077(c)(2); 11 AAC 90.101(c)

N/A

D19) UNDERGROUND MINING: RECLAMATION

a) Provide a description, including appropriate cross sections, drawings and maps of
measures to be used to seal or manage mine openings. Include a detailed description of
permanent entry seals and down-slope barriers designed to ensure stability under
anticipated hydraulic heads developed while promoting mine inundation after mine
closure. 11 AAC 90.083(b)(8); 11 AAC 90.085(d)

N/A

b) Provide maps, plan views and cross sections illustrating the anticipated final surface
configurations and profile to be achieved for the affected area, including the locations of
each permanent facility. 11 AAC 90.077(c)

N/A

c) If operations are planned closer than 500 feet to an active or abandoned underground
mine, describe measures to be used to comply with 11 AAC 90.393, 11 AAC
90.083(b)(10)

N/A

PART E: SPECIAL CATEGORIES OF MINING

1) Does the proposed operation include:

Mountaintop removal?

Yes

No v
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“teep Slope Mining? Yes No v

Alluvial Valley Floors? Yes_ No V

In Situ Processing? Yes_ No v

Experimental Practices? Yes  No vV

Important Farmlands? Yes__ No v

2) Are you requesting a variance:

From contour restoration requirements for steep slopes? Yes_ No v

For combined surface and underground mining? Yes_ No v

3) If any part of Part E 1 or 2 was answered "yes" provide documentation addressing N/A
relevant requirements of 11 AAC 90.141 - 11 AAC 90.157

4) Will facilities such as roads, transportation, support facilities, and utility installations be No
constructed outside the permit area?

5) If number four above, was answered "yes" either attach a finding by the Commissioner N/A

that a permit is not required or provide information addressing the requirements of 11
AAC 90.155.

The applicant, being first duly sworn, states to the best of his knowledge and belief that all statements and

representations made in this application are true and correct.

Applicant's Name Alan Renshaw, P.E. Title___Chief Engineer

Address P. Q. Box 1000, Healy, Alaska 99743

Applicant's Signature / 7& A %/f} <Gt

Subscribed and sworn before me by J ) Va0 in

this the_< fday of&-c <

Date_ r7aecrs 29 Zeck.
-

3

200 b, %

e

a0

. PO . - . . . o —
Notary Public_, ¥ /] [ g \_/zxz/f,/,,’%d.m My commission expires__ /€
= fte
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EXHIBIT A-1
NAMES AND ADDRESSES OF
OWNERS AND LEASEHOLDERS OF RECORD

SURFACE ESTATE WITHIN THE PROPOSED PERMIT AREA
Owners of Record

State of Alaska

Dept of Natural Resources

Division of Mining, Land and Water
550 West 7" Ave., Suite 900D
Anchorage, Alaska 99501-3577

Leaseholders
Usibelli Coal Mine, Inc.
P.O. Box 1000
Healy, Alaska 99743
(907) 683-2226
SUBSURFACE (MINERAL) ESTATE WITHIN THE PROPOSED PERMIT AREA

Owners of Record

State of Alaska

Dept of Natural Resources

Division of Mining, Land and Water
550 West 7" Ave., Suite 900D
Anchorage, Alaska 99501-3577
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Leaseholders
Usibelli Coal Mine, Inc.
P.O. Box 1000

Healy, Alaska 99743
(907) 683-2226

SURFACE OR MINERAL ESTATE ADJACENT TO THE PROPOSED PERMIT AREA

Owners of Record

State of Alaska

Dept of Natural Resources

Division of Mining, Land and Water
550 West 7" Ave., Suite 900D
Anchorage, Alaska 99501-3577

Usibelli Coal Mine, Inc.
P.O. Box 1000

Healy, Alaska 99743
(907) 683-2226
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EXHIBIT A-2

CORPORATE RESOLUTION OF USIBELLI COAL MINE, INC
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CERTIFICATE OF RESOLUTION

IT IS HEREBY RESOLVED: That the Board of Directors for USIBELLI COAL
MINE, INC. authorizes Alan E. Renshaw, V.P. Operations, and Frederick W. Wallis,
V.P. Engineering, authority to sign all documents relating to the Alaska Surface Mining
Control and Reclamation Act (ASMCRA) on behalf of Usibelli Coal Mine, Inc,

I, A. Kirk Lanterman as secretary of USIBELLI COAL MINE, INC. hereby certify that
the Board adopted this Resolution on the 3% of  Hpie ,2010.

4
4

J \
N //,/’ ) /) _
{:’{ ,/} ) & / ,vé-.\_ e

A. Kirk Lanterman, SECRETARY
USIBELLI COAL MINE, INC.
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1.0 IDENTIFICATION OF INTERESTS

Specific information required by 11 AAC 90.023 is presented below for the applicant. There are no
other businesses that have an interest in the surface or subsurface estate for the proposed permit and
adjacent areas.

1.1 APPLICANT

The applicant is: Usibelli Coal Mine, Inc.
P.O. Box 1000
Healy, Alaska 99743
(907) 683-2226
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The Officers and Directors of Usibelli Coal Mine, Inc. are:

Name: Joseph E. Usibelli

Corporate office: CHAIRMAN AND CEO
Address: P.O. Box 1000, Healy, Alaska 99743
Telephone number: 907-683-2226

Name: Joseph E. Usibelli Jr.

Corporate office: PRESIDENT

Address: P.O. Box 1000, Healy, Alaska 99743
Telephone number: 907-683-2226

Name: Rosalie Whyel

Corporate office: VICE-PRESIDENT
Address: P.O. Box 1000, Healy, Alaska 99743
Telephone number: 907-683-2226

Name: A. Kirk Lanterman

Corporate office: SECRETARY/TREASURER
Address: P.O. Box 1000, Healy, Alaska 99743
Telephone number: 907-683-2226

Name: Alan Renshaw

Corporate Office: VICE PRESIDENT - OPERATIONS
Address: P.O. Box 1000, Healy, Alaska 99743
Telephone number: 907-683-2226

Name: Glen Weaver

Corporate Office: VICE PRESIDENT - FINANCE
Address: P.O. Box 1000, Healy, Alaska 99743
Telephone number: 907-683-2226

Name: Keith Walters

Corporate Office: VICE PRESIDENT —PLANNING AND BUDGET
Address: P.O. Box 1000, Healy, Alaska 99743

Telephone number: 907-683-2226

Name: William Brophy

Corporate Office: VICE PRESIDENT — CUSTOMER RELATIONS
Address: P.O. Box 1000, Healy, Alaska 99743

Telephone number: 907-683-2226

Name: Fred Wallis

Corporate Office: VICE PRESIDENT - ENGINEERING
Address: P.O. Box 1000, Healy, Alaska 99743
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Telephone number: 907-683-2226

Name: Rob Brown

Corporate Office: VICE PRESIDENT — SOUTH CENTRAL OPERATIONS
Address: P.O. Box 1000, Healy, Alaska 99743

Telephone number: 907-683-2226

Name: Lorali Simon

Corporate Office: VICE PRESIDENT — EXTERNAL AFFAIRS
Address: P.O. Box 1000, Healy, Alaska 99743

Telephone number: 907-683-2226

Name: Marc Langland

Corporate office: DIRECTOR

Address: P.O. Box 1000, Healy, Alaska 99743
Telephone number: 907-683-2226

Name: Richard Wien

Corporate office: DIRECTOR

Address: P.O. Box 1000, Healy, Alaska 99743
Telephone number: 907-683-2226

Name: Richard Karl Hanneman

Corporate office: DIRECTOR

Address: P.O. Box 1000, Healy, Alaska 99743
Telephone number: 907-683-2226

All shares of Usibelli Coal Mine, Inc. are owned by members of the Usibelli family.

The applicant has not conducted a coal mining operation in the United States during the last five years
under any other name.
The applicant currently holds the following coal mining permits issued by the Alaska Department of

Natural Resources, Division of Mining, Land and Water:

Poker Flats Mine
Original permit issued under # 01-83-796
Runaway Ridge major revision # 01-83-796-01
Major revision approved and issued under # S-0601-A
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Gold Run Pass Mine

Original permit issued under # 02-83-796

Major revision approved and issued under # S-0602-A

Wishbone Hill Mine

Original permit issued under # 01-89-796 and #02-89-796

Two Bull Ridge Mine

Original permit issued under # S-0603

Two Major Revisions approved and issued under # S-0603-A and B

Jumbo Dome Mine Road Corridor

Original permit issued under #S-0605

Jumbo Dome Mine

Original permit issued under #S-0606

State coal leases within and contiguous to the proposed permit area are depicted on Plate A-1. The

holders of record for these leases and their legal description are listed below.

ADL 673536

Leaseholder - Usibelli Coal Mine, Inc.

Legal Description:
Township 10S, Range 6W, F.M.

Section 26:
Section 27:
Section 28:
Section 34:
Section 35:

ADL 60496

All
All
E%
All
All

Leaseholder - Usibelli Coal Mine, Inc.

Legal Description:
Township 11S, Range 6W, F.M.

Section 28:
Section 29:
Section 30:

All
All
All
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Section 31: N %
Section 32: N %5
Section 33: N Y5

Township 11S, Range 7W, F.M.

Section 36:

ADL 673537

S¥% N

Leaseholder - Usibelli Coal Mine, Inc.

Legal Description:
Township 11S, Range 6W, F.M.

Section 3: W Y2
Section 4: All
Section 5: E %
Section 7: All
Section 8: E
Section 9: All
Section 10: All
ADL 673538

Leaseholder - Usibelli Coal Mine, Inc.
Legal Description:
Township 11S Range 6W, F.M.

Section 16: All

Section 17: All

Section 18: E %

Section 19: E %

Section 20: All

Section 21: All
ADL 673539

Leaseholder - Usibelli Coal Mine, Inc.
Legal Description:
Township 11S Range 5W, F.M.

Section 7: Sl
Section 18: N %
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Township 11S Range 5W, F.M.

Section 11: E Y2, SW Y4, SE Va4
Section 12: SY
Section 13: All
Section 14: All
Section 14: All

ADL 21545
Leaseholder - Usibelli Coal Mine, Inc.
Legal Description:

Township 11S, Range 7W, F.M.
Section 29: SEY, SEY,
Section 32: All

Township 12S, Range 7W F.M.
Section 4: SWY4

St2 NWYa
Section 5: NY2

SEY,

ADL 20633
Leaseholder - Usibelli Coal Mine, Inc.
Legal Description:

Township 11S, Range 7W F.M.
Section 33: All
Section 34: All

Township 12S, Range 7W F.M.
Section 3: All
Section 4: =7

N2 NWY4

ADL 16925
Leaseholder — Usibelli Coal Mine, Inc.
Legal Description:

Township 11S, Range 7W, F.M.
Section 23: S
Section 24: SEYa

S SWYa
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Section 25: All
Section 26: All
Section 35: NY2
NY. SEY4
NWYs SWY,
Section 36: N2 N2

2.0 COMPLIANCE INFORMATION

The applicant, nor its operator, nor any subsidiary, affiliate, or other business controlled by the
applicant has ever had a federal or state mining permit suspended or revoked, or forfeited a mining

bond or similar security deposited in lieu of bond.

Violations received by UCM in connection with its existing surface coal mining operation during the

past three years are outlined below.

LIST OF VIOLATIONS
Date Agency Violation # Permit # Status
08/25/2009 DMLW | N-S0603-082509 S-0603 abated
08/25/2009 DMLW | N-S0603-082509-1 S-0603 Pending
07/03/2012 DMLW | N-S0602-06272012 S-0602 Terminated
07/03/2012 DMLW | N-S0603-06272012 S-0603 Terminated
07/03/2012 DMLW | N-50603-06272012-1 S-0603 Terminated
07/03/2012 DMLW | N-S0605-06272012 S-0605 Terminated
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3.0 AUTHORITY TO ENTER
This section provides the basis for UCM's legal right to enter upon and build a road on lands within the

proposed permit boundary (see Plate A-1). None of the rights listed below are subject to pending
litigation.

RELEVANT PERMIT LANDS

ADL 673537
Leaseholder - Usibelli Coal Mine, Inc.
Legal Description:
Township 11S, Range 6W, F.M.

Section 3: W Y2
Section 4: All
Section 5: E ¥
Section 8: EY
Section 9: All

ADL 673538
Leaseholder - Usibelli Coal Mine, Inc.
Legal Description:
Township 11S Range 6W, F.M.

Section 16: All
Section 17: All
Section 18: E %
Section 19: E %
Section 20: All

ADL 16925
Leaseholder — Usibelli Coal Mine, Inc.
Legal Description:

Township 11S, Range 7W, F.M.
Section 36: NY2 NY2

ADL 60496
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Leaseholder - Usibelli Coal Mine, Inc.

Legal Description:
Township 11S, Range 6W, F.M.

Section 29: All

Section 30: All

Section 31: N %

Township 11S, Range 7W, F.M.
Section 36: S¥% N

B-12
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4.0 AREAS UNSUITABLE FOR MINING

The proposed permit area contains no areas that have been designated unsuitable for mining or that are
under study for designation as such. In addition, the permit area includes no National Park System
lands, no National Wildlife Refuge System lands, no National System of Trails lands, no National
Wilderness Preservation System lands, and no Wild and Scenic Rivers System lands including study
rivers. No public parks or National Register Historic Sites will be adversely affected. No mining will
occur within 100 feet of a cemetery or of the outside right-of-way line of any public road. Finally, no
mining will occur within 300 feet of any occupied dwelling, public building, school, church,
community or institutional building, or public park.
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5.0 PERMIT TERM INFORMATION

5.1 PERMIT TERMS
The requested permit term is a renewal for 5 years. It is expected the road will complete construction

within the second permit term. The major activities during the term covered by this permit application

will include construction of roads, drainage control and incidental coal removal.
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6.0 OTHER LICENSES AND PERMITS

Other permits and approvals required for the Jumbo Mine Road project are listed below along with the

issuing authority, identification number, and current status.

Department of the Army

US Army Engineer District, Alaska

Corps of Engineers

Type of Permit: Nationwide permit for placement of fill within identified wetlands.
Identification No.: POA-2007-1008

Status: Authorized on December 13, 2011

State of Alaska

Department of Natural Resources

Division of Parks & Outdoor Recreation

Type of Permit: Cultural resource site clearance for the permit area.

Identification No.:

Status: Site clearance was granted by the by the State Historic Preservation Officer on
February 9, 2006.
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State of Alaska

Department of Fish and Game

Division of Habitat

Type of Permit: Fish Habitat Permit
Identification No.: FH11-111-0296

Status: Issued November 18, 2011

7.0 LIABILITY INSURANCE

Exhibit B-1 contains certification that UCM has a public liability insurance policy in force for its
existing operations and any proposed operations that may be conducted under other permits. The
policy contains the coverage requirements and special conditions specified in 11 AAC 90.033,
including the use of explosives. Notice will be sent to the Commissioner of Natural Resources if the

coverage is not renewed or otherwise canceled.
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EXHIBIT B-1

CERTIFICATE OF INSURANCE
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/" @
ACORD
v

CERTIFI. ATE OF LIABILITY INSL. .ANCE

DATE (MWDD/YYYY)
12/21/2011

REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND,
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED

EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES

certificate holder in lieu of such endorsement(s).

IMPORTANT: If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. If SUBROGATION IS WAIVED, subject to
the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the

PRODUCER

Hale & Associates, Inc.

ﬁgm;‘?cr Darlene Balog
PHONE i
(A/C No. Exp: (907)456-6671

P, Noj: (907) 452-5214

100 Cushman Street, Suite 200 Ebn%nauéﬁs: Darlene,Balog@Hale-Insurance.com
INSURER(S) AFFORDING COVERAGE NAIC #

Fairbanks AK 99701 INSURER A:Great Northern Insurance
INSURED INSURER B :
Usibelli Cecal Mine, Inc. INSURER C :
P.O. Box 1000 INSURER D :

INSURERE :
Healy AK 99743 INSURERF :
COVERAGES CERTIFICATE NUMBER:CL11122108460 REVISION NUMBER:

INDICATED. NOTWITHSTANDING ANY REQUIREMENT, TERM OR CONDITION

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD

OF ANY CONTRACT OR OTHER DOCUMENT WITH RESPECT TO WHICH THIS

CERTIFICATE MAY BE ISSUED OR MAY PERTAIN, THE INSURANCE AFFORDED BY THE POLICIES DESCRIBED HEREIN IS SUBJECT TO ALL THE TERMS,
EXCLUSIONS AND CONDITIONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

NSR ADDL[SUBR POLICY EFF_| POLICY EXP
LTR TYPE OF INSURANCE INSR | WVYD POLICY NUMBER (MM/DDIYYYY) {MMIDDIYY)‘(IY) LIMITS
GENERAL LIABILITY EACH OCCURRENGE $ 1,000,000
r==] DAMAGE TO RENTED
X | COMMERCIAL GENERAL LIABILITY PREMISES (Ea ccourrence) | $ 1,000,000
A | cams mane [ X ] occur 37103649 12/31/201112/31/2012 | \ep exp (Any one person) | 3 10,000
Lo PERSONAL & ADV INJURY | 3 1,000,000
GENERAL AGGREGATE 3 2,000,000
GEN'L. AGGREGATE LIMIT APPLIES PER' PRODUCTS - COMPIOP AGG | § 1,000,000
X | poLicy RO Loc $
COMBINED SINGLE LIMIT
AUTOMOBILE LIABILITY (Ea accident) $
ANY AUTO BODILY INJURY (Per person) | §
ﬁbLTg‘éWED ﬁﬁ?ggULED BODILY INJURY (Per accident) | §
NON-QOWNED PROPERTY DAMAGE
HIRED AUTOS AUTOS {Per accident) 3
$
X | umBrRELLALIAB | X | gecur EACH OCCURRENCE s 25,000,000
A EXCESS LIAB CLAIMS-MADE AGGREGATE § 25,000,000
HED | | RETENTION & 73207745 12/31/201112/31/2012 5
WORKERS COMPENSATION WG STATU- J IOTH-
AND EMPLOYERS' LIABILITY YiN f TORY LIMITS ER
ANY PROPRIETOR/PARTNER/EXECUTIVE E L EACH ACCIDENT $
OFFICER/MEMBER EXCLUDED? |:| NIA
(Mandatory in NH) E L. DISEASE - EA EMPLOYEH §
If yes, descnbe under
DESCRIPTION OF OPERATIONS bslow E.L. DISEASE - POLICY LIMIT | &

mining operations.
Poker Flats Mine
Original permit issued under # 01-83-796
Runaway Ridge major revision #01-83-796-01
Major revision approved & issued under # S-0601-A

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (Attach ACORD 101, Additional Remarks Schedule, if more space is required)
Notice will be sent to the below named Certificate Holder if coverage is nonrenewed or cancelled on or

before the above expiration date. General liability coverage includes coverage for blasting as respects

CERTIFICATE HOLDER

CANCELLATION

Alaska Department of Natural Resources
Division of Mining, Land and Water

550 W. 7th Ave., Suite 1070

Anchorage, AK 99501

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

AUTHORIZED REPRESENTATIVE

Noboo A et

David Hale/DARLEN

ACORD 25 (2010/05)
INS025 (201005).01

© 1988-2010 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD




F COMMENTS/REMARKS

Gold Run Pass Mine
Original permit issued under # 02-83-796
Major revision approved & issued under # S-602-A

Rosalie Mine
Original permit issued under # S-0604

Wishbone Hill Mine
Original permit issued under # 01-89-796 &
# 02-89-796

Two Bull Ridge Mine
Original permit issued under # S-0603
Major Revision A issued November 30, 1999

Jumbo Dome Mine Road Corridor
Original permit issued under # S-0605

Jumbo Dome Mine
Original permit issued under # S-0606

OFREMARK COPYRIGHT 2000, AMS SERVICES INC.




IMPORTANT

If the cerlificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed. A statement
on this certificate does not confer rights to the certificate holider in lieu of such endorsement(s).

If SUBRCGATION IS WAIVED, subject o the terms and conditions of the policy, certain policies may
require an endorsement. A statement on this cerfificale does not confer rights to the certificate
holder in lieu of such endorsemeni(s).

DISCLAIMER

This Certificate of Insurance does not constitute a contract between the issuing insurer(s), authorized
representative or producer, and the certificate holder, nor does it affirmatively or negatively amend,
exiend or alter the coverage afforded by the policies listed thereon.

ACORD 25 {2009/01)
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1.0 INTRODUCTION

Usibelli Coal Mine, Inc. (UCM) is proceeding with plans to develop the Jumbo Road Corridor
project located north and east of Healy, in central Alaska. This proposed road is an extension of
the company's existing surface mining operation in the Hoseanna Creek valley and leads to the
next logical mining unit within their coal reserve area; Jumbo Dome Mine SMCRA Permit S-
0606. The permit area for the proposed surface mining operation includes state coal leases (See
Plate A-1).

The regulations most relevant to field investigations for cultural resources are the National
Historic Preservation Act of 1966 (PL 89-665, as amended in 1976, 1980, and 1992) which
authorizes the National Register of Historic Places, and 36 CFR 800, which executes Section 106
of the National Historic Preservation Act through the definition of the review procedures for any
cultural resource affected by a project located wholly or in part on federal lands funded wholly
or in part with federal money or licensed wholly or in part by a federal agency. Cultural or
paleontological resources located wholly or in part on State of Alaska lands are protected by the
Alaska State Historic Preservation Act of 1971 (A.S. 41.35.000). The Alaska Surface Coal
Mining Control and Reclamation Act (A.S. 27.21.000) further requires mine developers to

complete cultural resource surveys on areas associated with surface coal mining operations.

A fairly large portion of the permit area for UCM's Two Bull Ridge mine had been previously
subjected to systematic cultural resource surveys. These surveys concluded that the study areas
did not contain any significant cultural properties. In addition, it was also determined that the
surrounding areas had poor potential for site preservation (Bacon 1987).

The area within the permit boundary as described in Stephen Wilbur’s dissertation, “Fluvial and
Geomorphology of Hoseanna Creek Watershed Central Alaska A Thesis: (May, 1995), the
Hoseanna Creek watershed is rabidly eroding, and the high landsliding and badland densities are
due to the asymmetric geologic structure and weakly consolidated lithologies. Both regional

glaciofluvial processes and tectonism during the late Quaternary have changed the local base
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level by at least 100 m., inducing headward incision through weak lithologies and yielding high

rates of sediment production.

2.0 PROJECT AREA DESCRIPTION

The proposed access road will parallel the existing Hoseanna Road just to the north and uphill of
it for a distance of ca. 4,000 feet. This section is characterized by steep slopes and bluffs of
active erosion. In fact, in May of 2005, a rainstorm resulting in erosion of fossilized “clinkers”
from the bluff face. The proposed road then turns north and runs a long a side slope of an
unnamed creek bed, crossing at least 13 V-notches in the process of ascending to the muskeg
plateau. The proposed access road then continues northward to link up with and parallel the
existing pioneer access trail to terminate on the east side of Marguerite Creek south of the bulk
sampling sites that were archaeologically surveyed and reported upon in 2002 (“An
archaeological Survey of Two Bulk Sampling Sites... Jumbo Mine Preliminary Mining Limits,
Undertaking for Usibelli Coal Mine, Healy , Alaska” Chris Rabich Campbell, November).
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2.1 PHYSICAL ENVIRONMENT

The project area is contained within the subarctic physiographic province of the northern
foothills of the Alaska Range. The Nenana River, which flows northward into the Tanana River,
is the predominant drainage. Hoseanna Creek (also known as Lignite Creek) is a tributary of the
Nenana River. The northern foothills are flat-topped east trending ridges ranging in elevation
from 2,000 to 4,500 feet. They are separated by rolling lowlands 700 to 1,500 feet in altitude.
The foothills are largely unglaciated, but some valleys were widened during the Pleistocene
Epoch by glaciers from the Alaska Range. Badlands, such as those found in the UCM project

area, are not uncommon (Warhaftig 1965).

2.2 CLIMATE

The climate in this vicinity is continental, with extreme seasonal temperatures fluctuating from a
maximum of 93 degrees f. in the summer months to a minimum of 63 degrees below zero F. in
the winter months. Winter temperatures are decreased even further by the wind chill factor. The
region is relatively dry, with precipitation in the form of rain during the summer (predominantly
in August) and in the form of snow during the winter. Snow cover lasts for little more than half
of the year (Streten 1974).

2.3 FAUNA

Modern day land mammals include black and grizzly bear (Ursus Americanus and Ursus
Arctos), moose (Alces alces), barren ground caribou (Rangifer Tarandus), dall sheep (Ovis dalli),
wolf (canis lupus), coyote (Canis latrans), red fox (volpes fulva), and lynx (Lynx canadensis).
Additionally Arctic ground squirrel (Citellis parryi), porcupine (Erthyzon canadensis), beaver
(Castus canadensis), wolverine (Gulo Loscus), hare (Lepus americanus), and squirrels (sabrinus
spp.) are found within the area (US Department of Interior 1974). In mid-August, 1996, the

presence of moose was noted by the large numbers of tracks impressed in the soil and the large
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amount of pellet deposits. Although bear had reportedly been sighted within the project area on

an intermittent basis throughout the spring and summer months, no sign was identified.

Extinct megafauna are known to have occurred in this vicinity. They include steppe bison
(Bison priscus), wapiti (Cervus canadensis), and mammoth (Mammuthus primigenius). These
species have been dated from over 13,000 to c. 10,500 years old (Guthrie 1990; Powers et. al.
1983; Powers and Hoffecker 1989).

2.4 GEOLOGIC HISTORY IN RELATION TO PREHISTORY

The identification of archeological sites in a region is largely dependent upon a few major
factors, the first being whether people had actually left behind traces of their use, such as tools,
garbage, or camps which have been preserved. The second factor is dependent upon whether
any such remains are actually identified in the field by the archeologist prior to ground
disturbance. The third factor is dependent upon whether any such remains have since been
destroyed by geomorphological processes, such as fluvial and colluvial dynamics.

The Hoseanna Creek drainage is rapidly eroding to such an extent that it qualifies as badlands.
All of the surface morphology in the Hoseanna Creek drainage dates to late Pleistocene Epoch or
is of an even more recent derivation. Several important events have influenced the way that
surface processes operate today. The first of these is associated with deglaciation. After the
continental ice-sheets receded, the land base uplifted. The Alaska Range experienced isostatic
rebound between 24,000 and 10,000 years ago. During this period, there was heavy downcutting
as the Nenana River and its tributaries adjusted their gradients. Another contributing factor was
late Quaternary tectonism which resulted in differential movement. Between 25,000 and 10,000
years ago, a major earthquake occurred along the Poker Flats fault. This dropped the local base
level by c. 300 feet (100 m) at the confluence of Hoseanna Creek and the Nenana River (Wilbur
1995).

These glaciofluvial processes and tectonism caused headward incision along Hoseanna Creek

and its tributaries. More recently, prior to 2,170 years ago, the Nenana River migrated eastward
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at the confluence with Hoseanna Creek. This shortened Hoseanna Creek, and it adjusted its
gradient by cutting through the fan and into bedrock. The gradient at the mouth increased the
carrying capacity of Hoseanna Creek and resulted in the creek migrating eastward, accelerating
the downcutting into the upper part of the watershed (ibid.).

The rate at which Hoseanna Creek incised the land base was dependent upon the parent material:
it rapidly eroded stream deposits, but the rate was slower through coal bearing deposits and even
more slow through metamorphic rock. As the downcutting continued toward the headwaters of
Hoseanna Creek, the gradients of the tributary streams were increased too and they, in turn,
incised headward. Headward incision intensified hillslope failure, landslide formation, increased
erosion and sediment delivery to the mouths of the tributaries and the mouth of Hoseanna Creek
(ibid.).

When the Hoseanna Creek fan first prograded westward, c. 1,000 to 2,000 years ago, the lower
reaches of Hoseanna Creek adjusted by aggrading, which reduced the gradient of the main
channel. The reduced gradient resulted in fans being built in the main channel at the mouths of
the tributary creeks. The end result is that over five percent of the Hoseanna Creek watershed is
covered by landslide deposits, and these highly accelerated erosional processes continue to this
day (ibid.).
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3.0 CULTURAL HISTORY OF THE REGION

3.1 PREHISTORY

In 1973, Dr. Charles Holmes discovered a deeply stratified archeological site at Dry Creek that
appeared to hold much promise for answering questions about the peopling of the New World
(Holmes 1974). Dry Creek was excavated under the supervision of Dr. Roger Powers under the
auspices of the National Geographic Society with support from the National Parks Service.
Simultaneously, archeological excavations were undertaken by graduate students David Plaskett
and Peter Bowers at sites located near the Nenana River Gorge and Carlo Creek, respectively.
Subsequently, field surveys in the Nenana River region were carried out by archeologists David
Plaskett and Tim Smith, with support from geologist Robert Thorson. Their studies enabled a
better understanding of local glaciation. They also found enough archeological sites to begin

developing a predictive model (1978).

The potential significance of the Nenana River Valley seemed particularly promising due to a
number of factors. First, it had remained largely unglaciated throughout the Pleistocene. During
glacial peaks, when the Bering Land Bridge had been opened, the Nenana River Valley had been
vegetated grassland supporting ungulates and megafauna sought by early hunters in the New
World. Second, the soils include pockets of deeply stratified loess located on prominences and
overlooks where early hunters liked to wait for game, manufacturing tools as they whiled away

time.

It appeared as though there was the potential for the archeological record to stretch back beyond
12,000 years. As a result, 1977 saw the formation of a study jointly sponsored by the National
Geographic Society and the National Park Service, called "The North Alaska Range Project.” Its
mission was to search for Late Pleistocene sites in the Nenana River Valley. Subsequently, the
National Geographic Society withdrew from the project because of the dearth of
paleoenvironmental data. The project refocussed and expanded to include a series of valleys in

the north Alaska Range. By 1980, after the discovery of only a small number of sites, the scope
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of the project was scaled down to include more recent cultural resources in the Nenana River
Valley (Hoffecker 1985; Ten Brink 1984).

In the mid-1980's, UCM contracted with Alaska Heritage Research Group, Inc. to conduct
archeological surveys and develop a cultural resources management plan for the Hoseanna Creek
watershed. Two historic sites were identified along Hoseanna Creek. Overall, the remainder of
the area was believed to be of low potential for locating archeological sites (Mobley 1985; Bacon
1987).

3.2 CULTURAL CHRONOLOGY

People have exploited the Nenana River Valley for nearly 12,000 years. Some of oldest, best
documented archeological sites in the Americas are located in this region. The prehistory is

documented nearly continuously from 12,000 years ago to the present.

The earliest component is the Nenana Complex, which dates back 12,000 years. People used
tools with specific forms, such as the teardrop-shaped Chindadn points and triangular, bifacially
flaked projectile points. The environment probably more closely resembled the steppes of the
former Soviet Union, supporting herds of ungulates and megafauna, including bison, camels,
horse, and mammoth (Powers and Hoffacker 1989). The climate was warmer and dryer than it is

presently.

The next complex is called the Denali Complex, and is typified by wedge-shaped microblade
cores, microblades, macroblades, burins, scrapers, and leaf-shaped bifacial knives. It is a
widespread tradition, with similar archeological components found to the northwest in Siberia
(West 1981). Although this tradition is believed by some to have superseded the Nenana
Complex, and to date from 10,690 to c. 7,000 years BP, this theory has yet to be proven. If true,
this means that people who created these tools lived during the advent of the Holocene Epoch.
Climatic changes resulted in the xeric steppe environment giving way to tundra-shrub vegetative

communities.
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The Northern Archaic tradition follows the Denali Complex, dating between 6,000 and 2,000
years BP. The most diagnostic tool in this tradition is the side-notched projectile point. The
Northern Archaic tradition is believed to represent adaptation to spruce forests. Palynological data point to
this era as being a time when boreal forests gained hold in the region (Ager 1975).

The last identified tradition found in this region is the Athapaskan tradition, dating from 2,000 years BP to
the present. This tradition was well documented at the nearby Nenana Gorge Site, which had been occupied
c. 1500 and 1685 A.D. The artifact assemblage discloses many items associated with Athapaskans at the
time of contact, including copper tools as well as stone and bone tools (Plaskett 1977).

4.0 FIELD SURVEY METHODS AND RESULTS

The archeological survey was performed by Chris Campbell. Methodology included a literature
review. Following this, consultation with the State Office of History and Archeology took place to
identify any sites within or adjacent to the project area. Study and analysis of aerial photographs
provided by UCM also occurred to identify areas of high potential based on the land forms of the
region. Also noted were the many slides in the badlands. Concurrently, topographic maps were
examined to ascertain elevation and slope of the topography, and these findings were compared

against the aerial photographs.

The next step was the site visit, which took place May 17 and 18 2005. During that visit, the

proposed access road was flown over.
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5.0 DISCUSSION AND CONCLUSIONS

The archeological survey for this project did not discover any new cultural resources. The area
had previously been determined to be of low potential for discovering archeological sites. This
opinion is reinforced by recent geological work demonstrating the instability of the area during
the Pleistocene-Holocene interface and throughout the Holocene. Clearly, the land base supports
abundant sign of game. However, the overlooks so preferred by prehistoric hunters, where they
patiently awaited sign of game while manufacturing tools, would probably have been destroyed
by erosion. However, the topography and vegetation is such that any artifacts would likely be
isolated finds, like a single projectile point that missed its prey. Suitable overlooks were
surveyed with negative results. The presence of an archeological site can never be ruled out. If a
site is found during the course of project completion, work in the vicinity of the discovery should
be suspended until consultation and mitigation procedures, as outlined in 36 CFR 800, are

completed.
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MEMORANDUM STATE OF ALASKA

Department of Natural Resources Division of Mining. Land and Water

T Judith Bitiner DATE: January 17. 2006
State Historic Preservation Officer

RECE!VE:
FROM: Bruce Buzby% {uce TELEPHONE NO.: 269-8630
Coal Regulatory Program Manager AN T 200

SUBJECT: Archaeological Survey of the Jumbo Dome Access Road

Attached please find correspondence from archaeologist Chris Campbell. including an aerial photograph,
regarding archaeological potential of the proposed road to access the Jumbo Mine permit area, under
development by the Usibelli Coal Mine (USM). Ms. Campbell visited UCM in September. and upon
reviewing a much larger version of the aerial photograph. concluded that there was little or no likelihood
of encountering archaeological sites due to the numerous erosional features at the southern end, the fact
that the road will traverse a side slope of an unnamed creek northward 1o the muskeg covered plateau.
Ms. Campbell telephoned Margie Goatley. Review and Compliance archaeologist. who agreed with Ms.
Campbell’s conclusions. Thus, we are seeking vour concurrence that construction of the proposed
Jumbo Mine access road will have no effect on historic properties.

Please let me know if vou have any questions.

/BIB

‘ o A
L H/ Fite

Concur/Do Not Concur - 3izo 29 DO _Hm\bﬂfb_ﬁ
Judith Bittner, State Historic Preservation Officer Date




CHAPTER II

GEOLOGY

JRC Original Sub.



TABLE OF CONTENTS

Page
1.0 INTRODUGCTION.....ciieieitie ittt ettt ettt sbe et e et e e be e seee e Cll-1
2.0. REGIONAL OVERVIEW OF THE GEOLOGY ..ot Cll-1
3.0 STRATIGRAPHY AND STRUCTURE OF THE PERMIT AREA.......cccoiiiiieiie Cll-4
4.0 GEOLOGY OF THE PROPOSED SURFACE MINING AREA ... Cll-5
5.0 REFERENCGES ...ttt ettt ettt e e sbe e b e e beeenne e Cll-5
7.0 RESPONSIBLE PARTIES ... .ottt Cll-6

LIST OF FIGURES

Cll-1 Simplified Geologic Map of Two Bull Ridge and Vicinity..........cc.cccoeveveiieeieciesnenee. Cll-2
ClI-2  Stratigraphic Section of Coal Bearing GroUp .........ccccoerererenineninieeese s CllI-3

Cll-i JRC Original Sub.



1.0 INTRODUCTION

The geology of the region of the Jumbo Mine Road Corridor permit area is discussed in this

chapter.

2.0 REGIONAL OVERVIEW OF THE GEOLOGY

The coal bearing group in the Nenana Coal field is of Tertiary age, overlain in some areas by
several thousand feet of Tertiary gravels (the Nenana Gravels). In areas mined by surface
methods, the Nenana Gravels are eroded off, and up to one hundred feet of Quaternary outwash
gravels overlay the coal bearing formations. The Usibelli Group is subdivided into five
formations, all of which are of Tertiary age. The oldest is the Healy Creek Formation, which
ranges from the late Oligocene to early Miocene in age. Working up from this lies the Sanctuary
Formation (early to middle Miocene), the Suntrana Formation (middle Miocene), the Lignite
Creek Formation (middle Miocene), and the Grubstake Formation (late Miocene). Capping off
the region are the Nenana Gravels (late Miocene). For a more detailed description of each
formation, refer to USGS Bulletin 1274-D (Wahrhaftig, 1969).

Figure CII-1 shows the surficial geology of the Hoseanna Creek area and Figure CII-2 provides a
copy of the lithologic log for the Usibelli Coal Group from USGS Bulletin 1274-D. The Two
Bull Ridge mine is geologically located within the Suntrana formation, as is the case with the
Poker Flats mine. Mining is presently in progress on the south side of Hoseanna Creek in the
Poker Flats area, and Two Bull Ridge on the north side of the creek. The coal bearing group
continues its surface exposure to the east on either side of Hoseanna Creek, and to the northeast

towards Jumbo Dome, a hornblende dacite intrusive.
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FIGURE ClI-1
SIMPLIFIED GEOLOGIC MAP OF
TWO BULL RIDGE AND VICINITY
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FIGURE CI1-2
STRATIGRAPHIC SECTION OF COAL
BEARING GROUP
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The Hoseanna Creek basin is characterized by high erosion rates, resulting in numerous
landslides, and badlands topography (Wilbur, 1995). Both of these features are prevalent in the
Jumbo Mine Road Corridor area. Badland or barren areas are shown on Plate C-1 Vegetation
Map.

3.0 STRATIGRAPHY AND STRUCTURE OF THE PERMIT AREA

The Jumbo Mine Road Corridor area lies geologically within the Suntrana Formation. There are
three seams of primary interest in the area; 3, 4, and 6 Seam. The majority of the 3, 4, 5, and 6
Seams are structurally dipping to the north at an average dip angle of 10 degrees and striking
east-west.

The lowest mineable Seam in the JRC project area is the 3 Seam, which is between 16 and 20
feet thick. The interburden between 3 and 4 Seam is 40 to 90 feet thick and 4 Seam is 20 to 35
feet thick.

Above 4 Seam, there is 120 to 145 feet of interburden to the footwall of 6 Seam. 6 Seam coal
thickness is 20 to 28 feet. The overburden above 6 Seam varied from minimal cover at the outcrop
to over 200 feet on the north and west edges of the mining area. The interburden material consists
of pebbly sandstone near the bottom grading up through fine sandstone to a clay bed immediately
below a coal seam cap. Grains within the sandstone are composed of 70 to 75 percent quartz, 5
to 10 percent orthoclase, 1 to 5 percent plagioclase, 5 to 10 percent chert and rock fragments,
and about 6.5 percent heavy minerals, chiefly of low grade metamorphic suites. The overburden
above 6 Seam is part of the Lignite Formation, which is very similar to the Suntrana Formation

and is characterized by a gray to olive-green cross bedded sandstone.

The base of each coal seam is generally underlain by footwall clay. The thickness varies from
seam to seam as well as beneath any given seam. Analysis of drill data indicates that, for those
logs that verify the presence of footwall clays, the average thickness is 3.5, 2.0, 3.0 and 3.0 feet

for the 6,5,4 and 3 seams, respectively. The actual thicknesses appear to be highly variable
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for the 6,5,4 and 3 seams, respectively. The actual thicknesses appear to be highly variable
(ranging from 0 to 11’ thick) with no definitive trend or depositional basin. Where no clay is
present or indicated, a siltstone is generally present. Footwall clays are 30 to 50 percent

montmorillonite, 30 to 50 percent kaolinite-chlorite, and 10 to 30 percent illite.

4.0 GEOLOGY OF THE PROPOSED SURFACE MINING AREA

The Suntrana Formation consists of 6 coal seams numbered from 1 at the bottom to 6 at the top.
Two partings of clay and bone make 1 Seam unattractive for mining. The quality of 2 Seam is
poor and it is not economical to mine at this time. The 5 Seam is very thin or absent and is not
mineable except possibly in Frances Ridge where the seam thickens to an average of eight feet
thick.

The coal seams sub crop on the flats above the south facing slope and gently dip to the north.

The strike of the coal seams is generally east-west.
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7.0 RESPONSIBLE PARTIES
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1.0 INTRODUCTION

1.1 PURPOSE

The proposed road building activities, including both excavation and placement of material, will
result in exposure of overburden and interburden materials to potential weathering, erosion, and
leaching. In order to address those concerns, UCM relied on past observations and studies from the
area. This was based on the extension of the geologic formation as well as indications from
exploration. Overburden and interburden materials within the adjacent Two Bull Ridge Mine area
have been sampled and analyzed in order to assess the potential for surface or ground water
degradation due to weathering and leaching of these materials and to determine their suitability
relative to mine reclamation and revegetation objectives. Coal seams have been sampled and

analyzed to determine basic coal quality characteristics.

1.2 SCOPE OF WORK

Regulatory requirements for overburden and interburden assessment under 11 AAC 90.045 are:

. Physical properties such as texture, swell, and erodibility (11 AAC 90.045 (b)(3))

o Chemical analyses to identify horizons which may contain potentially acid-
forming, toxic-forming, or alkalinity-producing materials (11 AAC 90.045
(b)(4))

. Coal seam analyses including but not limited to total sulfur content (11 AAC
90.045 (b)(5))

These requirements are addressed in the following sections, with physical and chemical analysis of
overburden and interburden and proximate analysis of coal seams addressed in Sections 3.0 and 4.0
and the associated summary tables. In order to evaluate the potential for surface or ground water
degradation and reclamation suitability, representative overburden and interburden samples have
been collected, analyzed, and the analysis results compared with applicable suitability criteria to
identify and assess any potential concerns.
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been collected, analyzed, and the analysis results compared with applicable suitability criteria to
identify and assess any potential concerns.
2.0 METHODOLOGY

In order to adequately characterize overburden and interburden units within the proposed Two Bull
Ridge mine area, a total of 10 boreholes ranging from approximately 60 to 260 feet in depth were
completed. The boreholes covered the entire area of the adjacent Two Bull Ridge mining activities,
and intercepted all strata to be disturbed by mining down to and including the strata immediately
below 3 Seam, the lowermost coal seam to be mined. Additional samples from boreholes were

collected for samples down to the lowest Seam (1 Seam) in the Suntrana Formation.

3.0 CONCLUSIONS

Overburden and interburden analysis results, as summarized by Table CllI-3 were compared with
accepted suitability criteria as presented in Table CllI-4, Guidelines for Evaluating Overburden and
Interburden Suitability. This comparison indicated that overburden and interburden materials within
the adjacent mine area are not potentially acid-forming, toxic-forming, or alkalinity-producing and
therefore, do not represent a concern relative to potential surface or ground water contamination or
reclamation suitability. Only minor textural limitations were noted for surface gravel (Samples
96TM7 [0-25] and 96TMS8 [0-26’]) and coal seam underclays (Samples 96TM6B-1A [159.5-162°]
and 96T1 [176-180’]). However, these textural limitations will be addressed through normal
overburden mixing in the mining process. Topsoil is proposed for salvage and use at Two Bull

Ridge. However, in the absence of topsoil a mixed spoil is also a suitable growth medium.

4.0 REFERENCES

Applicable regulatory requirements for overburden and interburden assessment and coal analysis are
as cited in Section 1.2 (11 AAC 90.045[b][3] through 11 AAC 90.045[b][5]). Suitability criteria as
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discussed in Section 4.0 were obtained from Guideline 1 - Topsoil and Overburden (Wyoming

Department of Environmental Quality - Land Quality Division, November, 1984).

5.0 RESPONSIBLE PARTIES

Those individuals responsible for collection, analysis, and presentation of the information provided

in this Chapter include the following:

Larry Jackson - Usibelli Coal Mine, Inc. (Reclamation Engineer)
Dan Graham - Usibelli Coal Mine, Inc. (Development Engineer)
Richard Burtell - TerraMatrix Inc. (Senior Hydrogeologist)

Jerry Nettleton - TerraMatrix Inc. (Senior Engineer)
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TABLE CllI-1 CHEMICAL AND PHYSICAL CHARACTERISTICS OF OVERBURDEN AND INTERBURDEN
(Page 1 of 2)

Borehole Number | Acid-base Arsenic- Boron- Cation Conductivity- Molybdenum- Nitrate- Nitrite- pH-saturated | Phosphorous- | Potassium Rock Saturation Sulfur- | % % % Classification?
and Sample Potential extractabl soluble Exchange saturated paste extractable soluble soluble paste? (s.u.) extractable -soluble Fragments (%) total clay San Silt
Interval® (T/KT) e (mg/kg) (mg/kg) Capacity (mmhos/cm) (mg/kg) (mg/kg as N) (mg/kg as N) (mg/kg as P) (mg/kg) (%>2mm) (%) d
(meq/100g)
89F-6 (0-50) 9 0.20 <0.05 3.10 0.082 <0.5 <0.1 0.10 5.7 2 0.187 10.3 <0.01 11 68 21 SL
89F-6 (50-75) 4 0.14 0.05 5.08 0.161 <0.5 0.4 0.05 55 1 0.311 2.8 <0.01 10 74 16 SL
89F-6 (97-125) 27 0.09 0.20 5.32 0.190 <0.5 0.2 0.10 6.1 <1 0.271 12.9 <0.01 13 71 16 SL
89F-6 (138-160) 25 0.21 0.11 10.60 0.289 <0.5 0.1 0.10 7.2 <1 0.260 7.0 0.01 26 33 41 L
89F-6 (167-220) 25 0.05 0.14 5.23 0.270 <0.5 0.1 0.10 7.4 <1 0.219 8.2 0.01 15 64 21 SL
96T1 (0-25) 10 0.05 0.05 3.23 0.099 <0.5 <0.1 0.05 6.6 1 0.123 217 <0.01 8 88 5 LS
96T1 (40-70) 19 0.25 0.08 6.98 0.265 <0.5 <0.1 <0.05 6.4 <1 0.179 54.4 0.02 14 70 16 SL
96T1 (80-165) 26 1.92 0.15 11.10 0.523 0.6 1.3 <0.05 8.0 2 0.319 <0.1 0.02 28 28 45 CL
96T1 (176-180) 11 0.10 0.30 15.60 0.186 <0.5 5.0 0.40 8.1 <1 0.501 <0.1 <0.01 49 4 48 SiC
96TM3B (0-20) 8 0.05 <0.05 4.59 0.066 <0.5 <0.1 <0.05 5.7 1 0.111 43.8 <0.01 8 84 9 LS
96TM3B (34-62.5) 14 0.58 0.13 5.62 0.239 <0.5 <0.1 <0.05 6.0 <1 0.241 14.8 0.01 15 63 23 SL
96TM4B (0-50) 8 0.11 <0.05 2.78 0.073 <0.5 <0.1 <0.05 6.6 2 0.103 7.8 <0.01 9 76 15 SL
96TM4B (50-115) 3 0.15 0.06 3.25 0.175 <0.5 <0.1 <0.05 6.6 <1 0.229 11.5 <0.01 11 73 16 SL
96TM4B (146-190) 20 0.32 0.10 5.34 0.332 <0.5 <0.1 <0.05 6.7 <1 0.274 9.7 0.01 19 61 20 SL
96TM4B (190-257) 31 0.58 0.17 7.05 0.473 <0.5 0.2 <0.05 7.2 <1 0.268 <0.1 0.01 23 41 36 L
96TM5B (0-20) 4 0.10 <0.05 6.55 0.083 <0.5 <0.1 <0.05 52 1 0.357 11.3 <0.01 11 66 23 SL
96TM5B (61-110) 5 0.32 0.07 2.07 0.421 <0.5 <0.1 <0.05 5.6 <1 0.350 8.5 0.01 9 79 13 LS/SL
96TM5B (110-149) 4 0.18 <0.05 1.48 0.319 <0.5 <0.1 <0.05 6.8 <1 0.300 5.8 <0.01 10 75 15 SL
96TM6B (0-50) 10 0.07 <0.05 3.47 0.060 <0.5 <0.1 <0.05 6.3 2 0.078 9.9 <0.01 10 73 18 SL
96TM6B (50-98) 4 0.09 <0.05 3.07 0.079 <0.5 <0.1 <0.05 6.6 1 0.223 1.1 <0.01 9 71 20 SL
96TM6B (240) 21 0.23 0.25 26.20 0.264 <0.5 <0.1 <0.05 7.0 <1 0.143 67.5 0.02 29 25 46 CL
96TM6EB-1A 26 0.95 0.43 18.60 0.605 0.5 <0.1 <0.05 6.1 <1 0.311 <0.1 0.05 33 16 51 SiCL
(159.5-162)
96TM7 (0-25) 11 <0.05 <0.05 5.45 0.129 <0.5 <0.1 <0.1 6.9 <1 0.047 58.8 <0.01 4 89 8 S
96TM7 (25-75) 11 <0.05 0.05 13.10 0.091 <0.5 <0.1 0.05 6.3 <1 0.070 20.7 0.01 16 59 25 SL
96TM7 (75-98) 9 <0.05 <0.05 5.04 0.060 <0.5 <0.1 <0.05 6.7 1 1.190 1.2 0.04 9 68 24 SL
96TM7 (126-175) 13 0.10 <0.05 6.86 0.147 <0.5 <0.1 <0.05 7.2 <1 0.108 7.3 <0.01 13 65 23 SL
96TM7 (180-230) 28 0.25 0.16 16.10 0.259 <0.5 0.2 <0.05 6.8 <1 0.196 52 0.04 21 41 38 L
96TM8 (0-26) 19 0.05 <0.05 4.98 0.121 <0.5 <0.1 0.05 7.2 <1 0.079 46.9 <0.01 3 90 8 S
96TM8 (26-50) 28 <0.05 0.23 15.90 0.127 <0.5 <0.1 <0.05 6.3 <1 0.084 26.5 0.01 18 63 20 SL
CHllI-5
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TABLE CllI-1 CHEMICAL AND PHYSICAL CHARACTERISTICS OF OVERBURDEN AND INTERBURDEN
(Page 1 of 2)
Borehole Number | Acid-base Arsenic- Boron- Cation Conductivity- Molybdenum- Nitrate- Nitrite- pH-saturated | Phosphorous- | Potassium Rock Saturation Sulfur- | % % % Classification?
and Sample Potential extractabl soluble Exchange saturated paste extractable soluble soluble paste? (s.u.) extractable -soluble Fragments (%) total clay San Silt
Interval® (T/KT) e (mg/kg) (mg/kg) Capacity (mmhos/cm) (mg/kg) (mg/kg as N) (mg/kg as N) (mg/kg as P) (mg/kg) (%>2mm) (%) d
(meq/100g)
96TM8 (50-100) 27 0.08 0.60 29.30 0.215 <0.5 <0.1 0.10 6.3 <1 0.139 19.1 0.06 19 49 33 L
96TM8 (100-140) 13 0.15 0.05 6.01 0.306 <0.5 <0.1 <0.05 7.8 <1 0.157 10.4 <0.01 10 71 19 SL
96TM8 (140-180) 20 0.11 <0.05 9.69 0.314 <0.5 1.0 0.05 7.6 <1 0.121 13.9 0.01 16 60 24 SL
96TM8 (180-228) 10 <0.05 0.05 6.45 0.442 <0.5 1.0 0.05 6.9 <1 0.120 7.9 <0.01 10 69 21 SL
96TM9 (0-50) 15 <0.05 <0.05 3.51 0.098 <0.5 <0.1 <0.05 7.1 0.6 0.112 9.5 <0.01 6 78 16 LS
96TM9 (50-100) 29 0.17 0.21 21.60 0.261 <0.5 <0.1 0.05 5.6 <0.1 0.199 9.3 0.05 21 34 45 L
96TM9 (100-150) 16 0.09 0.13 17.50 2.310 <0.5 2.0 <0.05 5.6 1 0.433 13.2 0.06 16 56 28 SL
96TM9 (150-200) 24 0.09 0.07 13.80 1.370 <0.5 2.6 <0.05 7.2 <1 0.229 9.8 0.03 18 51 31 L
96TM9 (200-235) 6 <0.05 <0.05 4.47 0.329 <0.5 1.0 <0.05 7.7 <1 0.074 23 <0.01 8 78 15 LS/SL
96TM10B (0-25) 9 <0.05 <0.05 5.57 0.099 <0.5 1.8 0.05 55 <1 0.062 28.3 <0.01 9 74 18 SL
96TM10B (33-85) 10 0.05 0.05 6.18 0.134 <0.5 <0.1 <0.05 7.0 <1 0.111 7.0 <0.01 15 58 28 SL
96TM10B (85-103) 10 0.06 <0.05 2.23 0.113 <0.5 <0.1 <0.05 7.2 1 0.083 49 <0.01 8 81 11 LS
96TM10B (140- 8 0.20 <0.05 2.78 0.182 <0.5 <0.1 <0.05 7.3 <1 0.153 1.7 <0.01 8 71 21 SL
170)
96TM10B (170- 19 <0.05 0.51 14.50 0.321 <0.5 <0.1 <0.05 5.7 <1 0.251 8.0 0.01 6 80 14 LS
200)
Notes: 1. See Table CllI-1, Overburden and Interburden Sample Summary, for lithology and geologic units associated with overburden samples. Borehole locations are shown on Plate CllI-1, Location of Boreholes Used for Overburden and Interburden Sampling.
2. Shaded results indicate overburden interval may be marginal or unsuitable. Refer to Table CllI-5, Guidelines for Evaluation of Overburden and Interburden Suitability.
3. Acid-base potential calculated by subtracting total sulfur content (as T/KT) from the acid neutralization potential.
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TABLE ClIlII-2
Guidelines for Evaluating Overburden and Interburden Suitability*
Criteria
Parameter Units Suitable Marginal | Unsuitable Unsuitable
(Aquifer Restoration)
Acid/Base TIKT > -5 <-5 <-5
Potential
Arsenic mg/kg <2.0 >2.0 Depends on pre-mining
water quality and
overburden quality
Boron mg/kg <5 >5 Depends on pre-mining
water quality and
overburden quality
Conductivity mmbhos/cm @ Oto8 8to12 >12 Depends on pre-mining
25EC water quality and
overburden quality
Molybdenum mg/kg <1.0 >1.0
Nitrate/Nitrogen | mg/kg as N >50
pH s.u. 55-85 | 50 -55 <5 Unsuitable as stated in
85 -9.0 >9 the below referenced
source.
Texture Classification c, sic, s
! Source: Wyoming Department of Environmental Quality Land Quality Division. Guideline No. 1,
Topsoil and Overburden, November 1984.
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1.0 INTRODUCTION

Per Section 047 (Ground Water Information) of Article 4 (Environmental Resource Information
Requirements) of 11 AAC 90, each permit application shall include “a description of the ground
water hydrology for the proposed mining area”. Therefore, Section 4.0 of the permit application
describes groundwater flow and quality characteristics, ground water monitoring schedules, and
general aquifer morphology within the regional hydrogeology which also applies to the. Jumbo

Mine Road Corridor area.

2.0 METHODOLOGY

2.1 APPROACH

Specific components of the hydrogeologic evaluation required by 11 ACC 90 include the

following:

e the depths, thickness and aerial distributions of water-bearing units within the mining
area;

e stratigraphy of the aquifer matrices;

e ground water uses;

e ground water quality;

e ground water/surface water interactions; and

e recharge, storage and discharge characteristics of the aquifers.

In order to address the above concerns, UCM relied on past observations and studies from the
general area (Hoseanna Creek Valley) to develop a conceptual model of the groundwater regime
for existing mine areas and expanded it to the Jumbo Road Corridor project area. This was based
on the extension of the geologic formation as well as indications from previous exploration

drilling and preliminary geotechnical and hydrological studies. UCM, with assistance from

Clv-1 JRC Original Sub.



Terramatrix, Inc., developed a detailed and thorough baseline program to confirm the regional
conceptual model as it applies to the Two Bull Ridge mine area. This model can be applied

regionally within these geologic formations. The basic points of the model are:

e The coal seams act as the primary water bearing unit. Coal seams generally have a higher
permeability than the adjacent strata with groundwater storage and movement being
predominantly fracture controlled.

e The overlying sandstone units act as aquitards, being of a lower permeability. The
sandstone’s are hydrologically tied to the underlying coal seams, with the coal/sandstone
forming 1 hydrostratigraphic unit.

e The underclays and/or siltstones act as efficient aquicludes.

e Fault systems generally act as hydrogeologic conduits and behave as recharge boundaries
where they intersect coal seams.

e Groundwater systems generally contribute to stream surface flow where the drainage valleys

intersect the coal outcrops.

3.0 GENERAL AREA HYDROGEOLOGY

The groundwater model presented above has been proven in several instances, including the
1996 baseline study for the Two Bull Ridge project area. It can be applied throughout the
Hoseanna Creek Valley. Due to the stratigraphic and structural controls of the aquifer matrices,
most coal-bearing sequences within the region have the ability to contain multi-layered aquifers.
The coal seams act as the primary water bearing unit with fracture-controlled flow being the
primary mechanism of transfer. These are affected locally by folds and faulting as well as
drainage systems. Faults have generally been viewed as recharge boundaries, supplying water
into the adjacent coal formations. Flow within the coal can be locally controlled by folding,
creating structural domes to impede flow, along with creating fractures to enhance flow and
structural lows to collect water. Drainages cutting through the coal formations can create

discharge points, particularly where coal outcrops cross a drainage.

CIV-2 JRC Original Sub.



The Hoseanna Creek Valley, under this model, has various areas that are primarily recharge
zones, discharge zone, and some areas that have no significant aquifers established. Two Bull
Ridge is an example of a recharge area, with coal crops traversing flat terrain where they have an
enhanced exposure for infiltration. Poker Flats is an example of an area that is more of a
discharge area - a major fault to the south provides a recharge boundary with a hydraulic gradient
to the north towards the coal outcrops. Other regions, such as the Popovitch Badlands, have
limited exposure for infiltration due to outcrops on a steeply dipping terrain. Only limited
infiltration may occur vertically and will, in most cases, perch itself within the first coal seam
encountered. These areas are very inactive from the groundwater perspective. The basic
principles defined in the Two Bull Ridge baseline study can reasonably be applied to other areas
throughout the region containing similar geology with only limited additional data required to

support such an application and interpret local, site-specific factors affecting the hydrogeology.
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5.0 RESPONSIBLE PARTIES

Part C, Chapter IV, Hydrogeology, was prepared by Usibelli Coal Mine, Inc..
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1.0 INTRODUCTION

To support environmental permitting for development of the Jumbo Road Corridor the
vegetation and wetlands were mapped and identified initially by Travis/Peterson Engineering in
2005. The report resulting from this effort titled Jumbo Dome Road Corridor Preliminary
Wetland Delineation and Vegetation Survey was submitted as the Chapter CVIII in the original

permit application. This report can be found in Appendix CVIII-1.

In 2010, as part of the Jumbo Dome Mine Wetland Delineation and Vegetation Survey
conducted by HDR Inc., several discrepancies were found in an area of the proposed Jumbo
Dome Mine that overlapped with the Jumbo Road Corridor. In March of 2011, HDR prepared
the document titled Jumbo Dome Access Road Wetland Mapping Revisions. This document can
be found in Appendix CVIII-2. The document was submitted to the United States Army Corps of
Engineers (USACE). USACE agreed that where discrepancies and agreed with HDR’s
interpretation of the data sheets.

HDR completed an in-depth functional assessment and revised mapping of the wetlands within
the Jumbo Road Corridor. This effort titled Wetland Functional Assessment, Jumbo Dome Mine
Access Road can be found in Appendix CVI111-3.

These efforts have met the requirements of 11 AAC 90.055.

2.0 RESPONSIBLE PARTY

Travis/Peterson 329 2" Street Fairbanks, Alaska 99701
HDR Alaska, Inc 2525 C Street Suite 305 Anchorage, Alaska 99503-2632
Usibelli Coal Mine, Inc PO Box 1000 Healy, Alaska 99743
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1.6 INTRODUCTION

This report summarizes a vegetation survey and preliminary wetland delineation performed
along the proposed Jumbo Dome Road Corridor at Usibelli Coal Mine near Healy, Alaska.

1.1 PROJECT LOCATION

The proposed Jumbo Dome Road Corridor is located within Sections 8, 9, 16. 21. and 28.
Township [1 South, Range 6 West, Fairbanks Meridian (Figure 1). The proposed corridor is
approximately 8.9 kilometers (5.5 miles) long and 300 meters (1,000 feet) wide. The total
project area is 267 hectares (660 acres).

1.2 PURPOSE AND NEED FOR PROJECT

The proposed Jumbo Dome Road Corridor is required to access coal deposits northeast ot Jumbo
Dome (Figure 1). The purpose of the vegetation sampling was two-fold:  first, to identity
vegetation communities within the Jumbo Dome Road Corridor; and second, to identity
dominant plant species for the purposes of wetland delineation.

Pursuant to 11 AAC 90.055 (a) An application must contain a map that delineates existing
vegetative types and a description of the plant communities within the proposed permit area and
within any proposed reference area. This description must include information and quantitative
measurements adequate to predict the potential for successful propagation, regeneration, and
reestablishment of vegetation. Additionally, sufficient adjacent area must be included in the
description to allow evaluation of vegetation as important habitat for fish and wildlife species
identified by the Commissioner (11 AAC 90.055 (b)).

This Preliminary Wetland Delineation is a Routine Determination for areas greater than 5 acres
in size'. In order to increase reliability and defensibility of this Preliminary Wetland Delineation,
unless otherwise noted, Travis/Peterson Environmental Consulting, Inc. (TPECI) personnel
performed field investigations in accordance with the U.S. Army Corps of Engineers standards
required for Routine Wetland Determinations-.

2.0 WETLAND DELINEATION METHODS

A variety of methods and techniques were employed to identify and determine the areal extent of
wetlands within the Jumbo Dome Road Corridor. Existing information about the wetlands
within the proposed area is presented in Section 2. 1.

‘s, Army Corps ot Engineers, 1987. Corps of Zngineers Weilands Delineation Manudl. Waterways Cxperiment
Station. U.5. Army Corps ot Engineers. Technical Report Y-87-1 (on-line edition). Section D,
TUS. Army C orps of Engineers. 1987, Corps of Engineers Wetlands Deiineation Manuai. Waterways Experiment
Station. 1.5, A\rmv Corps of Engineers. Technical Report Y-87-1 (on-line edition). Section E.

ravis / Peterson Environmental Consuiting, Inc,
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2.1 DESK TOP STUDIES

Desktop studies for this project included:

A review of existing soil surveys for the site:
A review of the existing wetland determinations: and
A review of existing hydrologic information for the site.

L2 ) —

2.1.1 Existing Soils Information

Detailed soils mapping of this area has not been completed.  The Exploratory Soil Survey of
Alaska’ provides the most recent soils information for the site (Figure 2).

2.1.2  Existing Wetland Mapping

The U.S. Army Corps of Engineers, Regulatory Branch, has not prepared a wetland delineation
for the subject property that complies with the provisions of RGL-94-01%. The National
Wetlands Inventory (NWI) map for this project has been reviewed (Figure 3).

2.1.3 Existing Hydrological Data

There is no existing hydrologic data for the site.

2.2 ISOLATED WETLANDS

In order to be consistent with the Supreme Court ruling in Solid Waste Agency of Northern Cook
County (SWANCC) vs. US Army Corps of Engineers’, the wetland must be either navigable in
fact. contiguous with a navigable water body or tributary thereof, or have a discernible surface
water connection to a navigable water body via natural or manmade conveyances. The
contention that groundwater is a ‘hydrologic connection’ and establishes jurisdiction over
otherwise isolated wetlands is not supported at this time by case law. The most frequently cited
basis for groundwater connection establishing Clean Water Act jurisdiction is the findings in
United States vs. Riverside Bayview Homes. According to legal analysis of the findings of that
case’: “Nothing in [United States vs.] Riverside Bayview Homes purports to consider or approve
federal jurisdiction over a wetland that does not immediately adjoin a navigable water and have a
regular surface hydrological (sic) connection to that water. There is no basis in that case to
support jurisdiction, as the Corps has suggested, over wetlands that do not “actually abut™
navigable waters, over uplands [sic] wetlands that drain via overland surface runoff to navigable
waters at lower elevations. or over wetlands connected only through groundwater.”’

" USDA. 1979. Exploratory Svil Survey of Aluska. 1U.S. Department of Agricultures, Soil Conservation Service,
242 pages.

" Elmore. J.P. 1994, Regulatory Guidance Letter V4-0]: Lxpiration of Geographic Jurisdictional Dererminations.
U.S. Army Corps of Engineers. Directorate of Civil of Works. | page.

" SWANNC vs. Corps of Engineers

" Albrecht. V.S. and S.M Nickelsburg, 2002, Couid STANCC Be Risht? A New Look at the Legislative History of
the Clean Water Act. Enviromment Law Review, Vol 372, op. 11042-11058,

Ihid pp. T I058

Travis/Peterson Environmental Consulting, Inc.



Fy

Ciebean, 0 P
SRR Wl
Ve Ty
o
~
—_\h‘\_\d“1
3 \
\ |
S \
NOME |
! ) 3
DL (G ANCHORAGE HEALY
L—’) f/ ;\”ﬁ 1
/L’?j) :-{:'-J_" "‘Lb‘\:f? EAU
T Ny
S LU

]

«YIS/PETERSON ENVIRON MENTAL CONSULTING, INC.
{329 2ND STREET
| FAIRBANKS. ALASKA 99701

;PR().JECI‘N'G: 12302401 J FILL: TZ3M01/ Figures/Meure 2.sid

L

USIBELLI COAL MINE, INC.

FIGURE 2
NRCS Soils Map

| DATE: 1212405

| SCALE: NOSCALE




WS ON TTTVIS

SO/ZIT SLvd

PISE ANBLYSINSLY/10/06T1 K 1120

THIETE ONLYA0OMd

JVIV IMN
£ N0

ONI UNHATYOD ITI381SN

TOL6E ¥HIST 1% SN
TTTLES ONT 678
ISNOD“ TVINANNOMIANT NOSHILAd/SIAYIL

|
|

' q . _ M .ES BF oBFL 'N LLE LG L£9 133080 dEy
. !
i

219'09:1 o1e0g ;

- , AT RN

RN mema
i

" aq

NOLLYO YN M0 0357 38 0L 1N 5] -

: dewy

gazelaiiy)

L]

Cauawy yuay |
W01 soimg yy F
HAOE SRaiy RGN

Bl
- Al

HOOL sanunng Yy
SAPTAIL UTIDELDY

puniaary I

aveq £ m b mmw:.wﬂwh_ﬂ_
FUSg mPamigeasy

JUSFIINDID  amiragsg, g F

13 13Emigeany
T e sunmey

HiWd

ol . 3

o

itmdoac ouprey puc LUVl E ]
sunfifjog puenagg NY
NN X0pU pRID) §06N Yy
saniy yy

ENRON

o
o
+

il
o

[

oo 8LPSSd

chglssd .

sjqeje

4

91IW3/158d

N E
Y ElRq SPUBBA

8+58/v0-Hd

HrO4PRSd |2

.

iin

Heandd i

Ladiel

gr185d

¥ 8+04'1854

vl wn d =

M EEBEL A LRt

A EE-grL

10pLH0) peOY 3woq oquing gy N IMN

W5kt




Usibelli Coal Mine, Inc., 1230-01 December 13, 2005
Preliminary Wetland Delineation. Jumbo Dome Road Corridor Page 6

Further, since the SWANCC decision. federa courts have affirmed that groundwater cannot be
used as a hydrologic connection for establishing Corps jurisdiction. “In Rice vs. Harken
Exploration” the Court of Appeals for the Fifth Circuit stated that”[ulnder Solid Waste Agency, it
appears that a body of water is subject to regulation under the [CWA] if the body of water is
actually navigable or is adjacent to an open body of navigable water.” The court held that
several intermittent streams are not “navigable waters” and that connections through
groundwater cannot establish jurisdiction under the Clean Water Act.”

From the proceeding discussion, wetlands regulated by the provisions of the Clean Water Act
and subject to Corps’ permitting (jurisdictional wetlands) must be contiguous with a navigable
water body or tributary thereof. Isolated wetlands are not subject to the provisions of the Clean
Water Act and no permits would be required for alteration or filling.

In Northern California River Watch vs. City of Healdsburg” the court concluded that “even its
narrowest reading, SWANCC appears to recognize jurisdiction over (i) actually navigable waters
(i) their tributaries, and/or (ii)) wetlands adjacent to each.” “The term "adjacent" means
bordering, contiguous. or neighboring. Wetlands separated from other waters of the United
States by man-made dikes or barriers, natural river berms, beach dunes and the like are "adjacent
wetlands.” ' Relying on the preceding definition, the Court concluded, “a surface-water
requirement would be inconsistent with this definition, for dikes and barriers and levees are
manifestly intended to prevent a surface-water connection” [emphasis added]. Hence, within
the Ninth Circuit, wetlands separated from other waters of the United States can only be
considered adjacent if the “manifest intention” of the manmade barrier was to separate ‘surface
waters— —— — - -

The findings in Northern California River Waich vs. ity of Healdsburg further indicated that
groundwater may be considered tributary of a navigable water body if “there is, is in fact. an
intimate and persistent hydrologic connection”. Although not specifically defining what is
meant by an “intimate” connection, the intimate connection between the adjacent wetland and
the navigable water body in Northern California River Waich vs. City of Healdsburg was that:

“The pond drains into the aquifer and at least 26 percent of the ponds volume concededly
surfaces itself in the river itself (and this order finds that substantially more drains
actually into the river). There is an immediate underground hydrologic connection
between the two water bodies, such that the water level in each immediately affects the
water level in the other. Even on the surface, there is an episodic connection, when the
levee breaches, as it has three times in the last eight years, the two water bodies
substantially commingie™.

The Court further states: “Although unnecessary to reach it, this order holds that Basalt Pond and
the subterranean groundwater that flows through it are “tributaries” of the Russian River. This
order recognizes that caselaw [sic] is divided over whether the “tributary™ prong can be satistied
by groundwater as opposed to surface waters. The 9" (sic) Circuit has not vet addressed the

¥ ibid pp. 11056
Northern California River Waich vs. Cipy of Healdsburg, No. CO1-04686 WITA. Januarv 23. 2004
33 CFR 328 0y

Travis/Peterson Environmenta] Consulting, Inc.
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question. The court finds persuasive the line of authority represented by Idaho Rural Council v.
Bosma, 143 F. Supp. 2d 1169, 1178 (D. Idaho 2001), holding that the Act extends federal
Jurisdiction over groundwaters hydrologically connected to surface waters that are themselves
navigable waters.” In Northern California River Watch vs. City of Healdsburg, as in ldaho
Rural Council vs. Bosma, a pollutant could be traced from the adjacent wetland through the
groundwater system and into a navigable water body or tributary of a navigable water body.

Most recently, the Ninth Circuit Court has indicated in Baccarat Freemont Developers, LLC. vs.
U.S. Army Corps of Engineers (Case No. 03-16586) that “The Corps jurisdiction over wetlands
falling within the adjacency clause in 33 C.F R. § 328.3(a)(7) does not depend on the existence
of a significant hydrologic or ecological connection between the particular wetlands at issue and
waters of the United States.” The decision in Baccarat Freemont Developers, LLC. vs. U.S.
Army Corps of Engineers is based largely upon the conclusions of law in Carabell vs. US. Army
Corps of Engineers, which is currently under review by the U S. Supreme Court with a ruling
anticipated in June 2007,

From the preceding discussion, wetlands regulated by the provisions of the Clean Water Act and
subject to Corps’ permitting (jurisdictional wetlands) must be adjacent to a navigable water body
or tributary thereof. In the case of otherwise adjacent wetlands that are separated from navigable
water bodies or tributaries thereof by manmade barriers, the manmade barrier must have been
“manifestly intended to separate surface waters” in order for the wetlands to be subject to
regulation. Additionally, groundwater can only be invoked to support jurisdiction over otherwise
isolated wetlands if there is an intimate and immediate hydrologic connection between the
wetland and the navigable water body or if a pollutant can be traced from the wetland through
the groundwater system to a navigable water body or tributary thereof. Isolated wetlands are not
subject to the provisions of the Clean Water Act and, hence, no permits are required for
alteration or filling.

2.3 WETLAND AREAS WITHIN THE PROJECT BOUNDARIES

The information contained in the most recent wetland maps (Figure 3) for the site indicates that
the northern half of the subject property will impact wetlands. The most recent wetland mapping
indicates that the proposed Jumbo Dome Road will be within uplands until it crosses into the
Marguerite Creek drainage basin. Wetland types within the Marguerite Creek basin are
primarily shrub-scrub and emergent wetlands.

2.3.1 Soils

The Exploratory Soil Survey for Alaska'! indicates that soils within the project area belong to
mapping Unit 1Q25 Pergelic Cryaquepts —Pergelic Cryvochrepts association, very gravelly, hillv
fo steep. Mapping scale is insufficient to provide project specific information. C.L. Ping, Ph.D.
mapped soils within the project area. Dr. Ping’s soil data was used as part ot this wetland
delineation.

! USDA. 1979, Expioratory Soii Survev of Alaska. U.S. Department of Agricuitures. Soil Conservation Service.
242 pages.

Travis/Pererson Hnvironmental Consultine. Inc.
™2
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2.3.2  Vegetation

A cursory inspection of the vegetation at the site revealed a mix of upland and wetland species in
the shrub and tree canopies. The mix of upland and wetland species is likely due to historic
disturbance, especially in the southern third of the property.

2.3.3  General Site Hydrology

During the site inspection two principal surface water conveyances were noted on within the
project corridor property. The first is a series of drainages (continuous blue line Figure 4) in the
northern half of the project area. Surface waters How north into Marguerite Creek, a tributary of
the Tanana River. The southern half of the project corridor drains south to Hoseanna Creek, a
tributary of the Nenana River. The open water portions of all drainages within the project area
are Waters of the United States, or tributaries thereof, and subject to the permitting requirements
of the Clean Water Act. Drainages and direction of surface flow are shown in blue on the
wetland and vegetation maps for this project (Appendix C).

2.3.4 Isolated Wetlands
Based on the information contained in the Exploratory Soil Survey of Alaska, connections

between the wetlands within the project corridor and other wetlands and the underlying aquifer
are intact. Thus, the wetland areas within the project boundaries appear not to be isolated and

are likely jurisdictional wetlands pursuant to the Supreme Court ruling in Solid Waste Agency of

Northern -Cook Countyvs-—US 4rmy Corps of Engineers’” and subsequent case law. The nearest
navigable Water of the United States is the Nenana River a tributary of the Tanana River. The
field inspection indicates that any wetlands within the southern half of the subject property likely
discharge into the Nenana River via surface conveyances including manmade and natural
drainage structures. Wetlands within the northern half of the subject property discharge to the
Tanana River via Marguerite Creek.

3.0 FIELD INVESTIGATIONS

The location of routine observation points was determined in the field during a walking survey of
the proposed Jumbo Dome Road Corridor. The location of each observation point was
established using a handheld global positioning satellite system (GPS). Data collected in
accordance with the following sections was recorded on the routine data sheet (Appendix C).

3.1 VEGETATION SAMPLING METHODS

Vegetation sampling was performed in accordance with the 1987 Corps of Engineer’s Wetland
Delineation Manual®. Each distinctive vegetation canopy was sampled in accordance with the
methodology described in the following sections. Vegetation was sampled based upon the

1 SWANNC vs Corps of Engineers

1.5, Army Corps of Engineers, 1987, Corps ot Engineers Wetlands Delineation Manual. Waterwavs Experiment
Station. U.8. Army Corps of Engineers. Technical Report Y-87-1 {on-line edition).

Travis/Peterson Hnvironmental Consultﬁng, Inc.
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canopy height classification proposed by Viereck et al. (1992)™. Table 1 provides the
recognized canopy classes and definitions for this vegetation survey and wetland delineation.

TABLE 1

WOODY PLANT CANOPY CLASSIFICATION

[ Canopy Class Height Class R
Tree Height greater than 3 meters
Tall scrub Height greater than 1.5 meters but less than 3 meters
Low scrub vegetation | Height greater than 0.20 merers but less than 1.5 meters
Dwarf scrub vegetation | Height less than 0.20 meters

Source: Viereck et. al, 1992.°

The purpose of vegetation sampling at each location was twofold. The following sections

describe the methods employed to quantify the vegetation within the Jumbo Dome Road
Corridor.

3.1.1 Stand Selection

The general approach to stand selection was to traverse the proposed road corridor by foot and
identify vegetation stands. In general, a vegetation stand was sampled only if it exceeded 2.0
hectares (5 acres) in size. Once identified, vegetation sampling was performed within the stand
as outlined in the following sections. Due to operational constraints, one sampling point was
located within each stand.

3.1.2 Foliage Cover

Cover is the vertical projection of vascular plant material on the ground. Additional categories
of cover include moss, lichens, and bare ground. Hence, cover within a canopy (Table 1) will
always total to 100 percent or less. Due to the inherent reproducibility and efficiency, systematic
point techniques were used to quantify cover. A sampling point was located randomly within the
stand but no closer than 15 meters (50 feet) to an obvious vegetation boundary. A sampling
point for foliage cover is defined as 40 observation points (50 centimeters apart) along a 20-
meter long transect. At each observation point. a pin was dropped and the first plant species hit
recorded. The number of hits per species was counted for each transect and divided by the total
number of observation points to obtain percentage cover for each species.

3.1.3 Density of Woody Vegetation

Density is the number of plants per unit area. The tree. tall shrub. and low shrub canopies were
assessed using 20 meter belt transects centered on the foliage cover transect. The density of each
species was obtained by counting the number of stems or clumps within the belt transect. Belt
transect dimensions are provided in Table 2.

" Viereck et al.. 1992, The Alaska Vegeration Classification Svstem. Gen. Tech Rep. PNW-GTR-286. Department
of Agricuiture Forest Service. Pacific Normhwest Research Station. Portland. OR. 278 pages.

15 g

“lhid,

Travis/Peterson Environmental Consuiti ng, Inc.
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TABLE 2

BELT TRANSECT DIMENSIONS BY CANOPY

Transect Quadrat
Canopy Canopy Definition Dimensions Area
(m) (ha)
Low Shrub Canopy 0.20 meters < X < 1.5 meters 1 x20 0.002
Tall Shrub/Dwarf Tree 1.5 meters < .Y < 3.0 meters 3x20 0.004
Trees 3 meters <Y 5x20 0.01

Note: X" is the height of the individual being measured.

All woody species were placed into categories by height, irrespective of species. Hence, the
same species may appear in different canopies.

3.1.4 Woody Plant Measurements
For the tall shrub and tree canopies, diameter at breast height (DBH) was measured. For low
shrubs, stems identified as originating from a single clump were identified and the clump basal

diameter was measured.

B2 SOIL SAMPLING

Soil sampling consists of digging a test pit at each routine observation point. The soil profile is
described along with indicators of hydric soils. Data is recorded on the Routine Wetland
Determination form for each wetland unit (Appendix B).

3.3  HYDROLOGIC OBSERVATIONS

As required by the 1987 Corps of Engineer's Wetland Delineation Manual, soil temperature,
measured at a 20-inch depth, is the primary definition of growing season'®. If site specific soil
temperature data are unavailable, secondary criteria, the 28°F map entitled “growing seasons for
wetland hydrology™, may be consulted to determine the starting date and ending date of the
growing season'"'®. The Alaska District currently uses the 28°F map as the primary criterion for
growing season in Alaska. When measured soil temperatures contradict the growing season map.
growing season is defined by the Alaska District’s criterion, which is a generalized map.

' The 1987 Manual defines “growing season” as the portion of the vear when soil temperature (measured 20 inches
below the surtace) is above biological zero (5°C or 41°F).

7 Williams, A.E. 1992, C LCW-0OR  Memorandum: Clarification and Interpretation of the 1987 Mamucd.
Department of the Army, U.S. Army Corps of Engineers, Washington, D.C. 4 pages.

** Disrict Engineer, 2003. Special Public Notice )3-115: | Vetland Delinearions Growing Season. 1).S. Army Corps
of Engineers, Alaska District., Regulatorv Branch.

Travis/Peterson Environmental Consulting, Inc.
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4.0

Based upon available information. wetland areas and sus
property were identified (Appendix C).
corridor were identified and sampl
contains vegetation types identified,
mapping unit is provided in the following sections.
presented in order of the community descriptions in the
Vegetation data forms for each observation point, in

PRELIMINARY WETLAND MAPPING

December 13, 2005

pected wetland areas on the subject
A total of 39 points along the 8.9-kilometer road
ed. Mapping results are summarized in Table :
stand numbers. and wetland status. A discussion of each
Both the table and the discussion are
Alaska Vegetation Classification system.
cluding percent cover, are contained in

Appendix D.
TABLE 3
VEGETATION TYPES AND WETLAND STATUS,
Vegetation Type Vegetation Type Map Unit | Stands Wetland Status
Overstory Understory UPL WET
Forests
Needleleaf Forests
Open Needleleaf Forests
Open white spruce OWS
Ald | OWS/Ald | 17,20 X
BES | OWS/BES | 15,23,37 X
ER | WS/ER 8, 14 X
Unidentified | OWS
Open Black Spruce OBS 28 X
Open Black Spruce White Spruce OBSWS 11,12 X
Black Spruce Woodland BSWdl 9, 26 X
| Black Spruce Woodland (uplands) | BSWd2 7,33 X
White Spruce Woodland | WSWdl 6. X
Broadleaf Forest
Closed Deciduous Forests
Closed Paper Birch CB 39 X
Open Broadleaf Forests
Open Mixed Assoc. OMA 38 X
Mixed Needleleaf-Broadleaf
Forests
| Open Mixed Forests
Open White Spruce — Paper Birch
| Alder | OSB/Ald | 21,34 X
| Ericaceous ; OSB/Er 36. 35 X
!

Travis/Peterson Environmental Consuiting, Inc.
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TABLE 3 {(Continued)

VEGETATION TYPES AND AREAL, EXTENT,

Vegetation Type Wegetation Type | Map Unit Stands Wetland Status
Overstory Understory UPL WET
Scrub
Dwarf Tree
Dwarf Tree Woodland Serub
Black Spruce BSDS 10, 16, X

Tall Scrub

Closed Tall Scrub
Alder Ald 13,18.19, | X
2.95
Low Scrub
Open Low Scrub
Birch-Ericaceous Shrub Bog BESB 1,231 X
Birch-Ericaceous Shrub Tundra BES 330,32, |X
29
Willow Shrub/Graminoid Bog WSGB 4, 5,24, X
27

Other Map Units

Gravel Bars Grv
Slides/Disturbed Areas D
Streams Riv

L |

4.1 OPEN NEEDLE LEAF FOREST (L.A.2)

4.1.1 Mapping Unit OWS/Ald (White Spruce Forest/Alder Understory)

Sampling points JDRC-017 and JDRC-020 were used to characterize this mapping unit. Moss
(Hylocomium splendens.) cover provides 58 percent of the ground cover with lichen and bare
spots providing the remainder of the ground cover. The herbaceous canopy provides 25 percent
cover. Important herbaceous species include Festuca altaica, Equisetum sylvaticum, Epilobium
angustifolium. Linnaea borealis, and Calamagrostis canadensis. The dwarf shrub canopy
provides less than 10 percent cover. Important dwarf shrubs include Arctostaphyios rubra. The
low shrub canopy provides 10 percent cover. Important low shrubs include Rosg acicularis,
Ribes triste. Viburnum edule. Low shrubs have g density between 3.500 and 6,000 stems per
hectare. Tall shrubs provide less than 10 percent cover. [mportant tall shrubs include 47/nus
virtdis spp. sinuata with a density of 2,000 stems per hectare. Trees provide between 38 percent
cover. [mportant tree species are limited to Piceq glanca at a density between 700 and 900 stems

Travis/Peterson Environmental Consuiting, Inc.
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per hectare with an average DBH of 28.4 centimeters and scattered Berula neoaluskana with a
density of less than 400 stems per hectare with an average DBH of 6.7 centimeters.

Soils underlying these sites are not hydric soils (Typic Cryorthents). These areas generally have
low micro-relief and are bisected by well-developed gullies. Soils typically are excessively
drained.

Mapping Unit OWS/Ald consists of uplands that are not subject to the provisions of the Clean
Water Act. These areas are found on steep east and south facing slopes within the Jambo Dome
Road Corridor.

4.1.2 Mapping Unit OWS/BES (White Spruce Forest/Birch Ericaceous Shrub Understory)

Sampling points JDRC-015 and JDRC-023 were used to characterize this mapping unit. Lichen
(Cladonia spp./Cladina spp.) cover provides between 75 percent of the ground cover with moss
and bare spots providing the remainder of the ground cover. The herbaceous canopy provides
less than 10 percent cover. Important herbaceous species include Carex bigelowii, and
Calamagrostis canadensis. The dwarf shrub canopy provides between 23 and 60 percent cover.
Important dwarf shrubs include Zedum palustre spp. decumbens, Ledum groenlandicum,
Vaccinium vitis-idea, Empetrum nigrum, Ledum groenlandicum, and Vaccinium uliginosum.
The low shrub canopy provides 28 percent cover. Important low shrubs include Berula nana and
Salix glauca. Low shrubs have a density of between 7.500 and 24.000 stems per hectare. Tall
shrubs are generally absent. Trees provide between 13 and 35 percent cover. Important tree
species are limited to Picea glauca at a density of 400 stems per hectare with an average DBH
less than 24 centimeters.

Soils underlying these sites are not hydric soils (Typic Cryorthent, Typic Dystrocrept). These
areas generally have low micro-relief and are bisected by weakly developed rills. Soils are
typically well to excessively drained.

Mapping Unit WS/BES consists of uplands that are not subject to the provisions of the Clean
Water Act. These areas are found on southeast facing slopes near tree line within the Jumbo
Dome Road Corridor.

4.1.3 Mapping Unit WS/ER (White Spruce Forest/Ericaceous Shrub Understory)

Sampling points JDRC-008, JDRC-014, and JDRC-037 were used to characterize this mapping
unit. Lichen (Cladonia spp./Cladina Spp.) cover provides between 28 and 75 percent of the
ground cover with moss (Hviocomium splendens) and bare spots providing the remainder of the
ground cover. The herbaceous canopy provides less than 10 percent cover. Important
herbaceous species include Carex bigelowii. and Calumagrostis canadensis. The dwarf shrub
canopy provides between 23 and 58 percent cover. Important dwart shrubs include Ledum
palustre spp. decumbens, Vaccinium vitis-idea, Empetrum nigrum. Ledum groeniandicum. and
Vaccinium uliginosum. The low shrub canopy provides between 10 and 13 percent cover.
Important low shrubs include Beruia nana. Low shrubs have a density of between 3.500 and

-

7.500 stems per hectare. Tall shrubs are generally absent. Trees provide between 13 and 35

Travis/Peterson Environmental Consulting, Inc.
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percent cover.  Important tree species are limited to Piceq glauca at a density of 800 stems per
hectare with an average DBH less than 15.9 centimeters.

Soils underlying these sites are not hydric soils (Typic Crvorthents and Aquic Cryopsamments).
These areas generally have low micro-relief and are bisected by weakly developed rills. Soils
are typically well drained.

Mapping Unit WS/ER consists of uplands that are not subject to the provisions of the Clean
Water Act. These areas are found on south and east facing slopes near tree line within the Jumbo
Dome Road Corridor.

4.1.4  Mapping Unit OBS (Open Black Spruce Forest)

Sampling points JDRC-028 was used to characterize this mapping unit. Moss cover (Sphagnum
Spp.) provides 77 percent of the ground cover with lichen (Cladonia spp./Cladina spp.) and bare
spots providing the remainder of the ground cover. The herbaceous canopy provides less than 10
percent cover. Herbaceous species include Rubus chamaemorus. The dwarf shrub canopy
provides 25 percent cover. Important dwarf shrubs include Empetrum nigrum, Vaccinium
uliginosum, Ledum palustre spp. decumbens, and Vaccinium vitis-idea. The low shrub canopy
provides 58 percent cover. | mportant low shrubs include Betula nana, Picea glauca, and Betula
glandulosa. Low shrubs have a density of 37,000 stems per hectare. Tall shrubs provide 150
percent cover. Tall shrubs include Picea mariana at a density of 1,000 stems per hectare with an
average diameter less than 2.8 centimeters. Trees provide 25 percent cover. Important tree
species include Picea mariana at a density of 500 stems per hectare with an average DBH less
than 5.6 centimeters and Piceq glauca at a density of 100 stems per hectare with an average
DBH less than 7.6 centimeters.

Despite having an aquic moisture regime, the soils underlying these sites are not hydric soils
(Histic Cryaquepts). Evidence of hydrology was observed in the field and the aquic conditions
are related to saturation during the growing season. These areas generally have high micro-relief
and are often bisected by weakly developed rills and gullies. Soils are generally moderately well
drained.

Mapping Unit OBS consists of jurisdictional wetlands that connect to other Waters of the United
States, including wetlands, via natural surface water conveyances. These jurisdictional wetlands
have not been disturbed have an HGM rating of 1.00.

4.1.5 Mapping Unit OBWS (Open Black Spruce-White Spruce Forest)

Sampling points JDRC-011 and JDRC-012 were used to characterize this mapping unit. Moss
cover (Sphagnum spp.) provides between 83 and 97 percent of the ground cover with lichen
(Cladonia spp./Cladina spp.) and bare spots providing the remainder of the ground cover. The
herbaceous canopy provides between 18 and 33 percent cover. Herbaceous species include
Rubus chamaemorus. and Carex bigelowii. The dwart shrub canopy provides 38 percent cover.
Important dwarf shrubs include [edum groenlandicum,  Emperrum nigrum,  Vaccinium
wliginosum. Ledum palusire spp. decumbens, and Vuccinium vitis-idea, The low shrub canopy

Travis/Peterson Environmental Consulting, Inc.
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provides between 58 and 73 percent cover. Important low shrubs include Betwla nana. Salix
8lauca, and Betula glandulosa. Low shrubs have a density between 8,000 and 14,000 stems per
hectare. Tall shrubs provide 20 percent cover. Tall shrubs include Picea mariana at a density
between 500 and 1.250 stems per hectare with a diameter less than 2.8 centimeters and Picea
glauca at a density between 250 and 1.500 stems per hectare with an average DBH of less than
3.0 centimeters. Trees provide 40 pereent cover. Important tree species include Picea mariang
at a density between 400 and 900 stems per hectare with an average DBH less than 8.3
centimeters and Picea glauca at a density between 600 and 700 stems per hectare with an
average DBH less than 9.4 centimeters.

Soils underlying these sites are hydric soils (Typic Cryaquepts, Histic Cryaquepts ). These areas
generally have high micro-relief and are often bisected by weakly developed rills and gullies.
Soils generally have moderately well to well developed organic horizons above a gleyed B-
horizon.

Mapping Unit OBWS consists of Jurisdictional wetlands that connect to other Waters of the
United States. including wetlands, via natural surface water conveyances. These jurisdictional
wetlands have not been disturbed and have an HGM rating of 1.00. These areas are found near
tree line on stream terraces within the Jumbo Dome Road Corridor.

4.2 NEEDLE LEAF WOODLAND

4.2.1 Mapping Unit BSWdl (Black Spruce Woodland)

Sampling points JDRC-009 and JDRC-026 were used to characterize this mapping unit. Moss
cover (Sphagnum spp.) provides 75 to 95 percent of the ground cover with lichen (Cladonia
spp./Cladina spp.) and bare spots providing the remainder of the ground cover. The herbaceous
canopy provides between three and eight percent cover. Herbaceous species include Rubus
chamaemorus, Calamagrostis Canadensis, and Carex bigelowii. The dwarf shrub canopy
provides between 30 and 55 percent cover.  Important dwarf shrubs include Ledum
groenlandicum, Empetrum nigrum, and Vaccinium vitis-idea, Vaccinium uliginosum. The low
shrub canopy provides between 30 and 78 percent cover. Important low shrubs include
Vaccinium uliginosum, Picea marina, Berula nana, and Salix pulchra. Low shrubs have a
density of between 17,500 and 33,000 stems per hectare. Tall shrubs and trees provide less than
25 percent cover. Important tree species are limited to Picea mariana at a density less than
1,000 stems per hectare with an average DBH of 10.9 centimeters.

Soils underlying these sites are hydric soils (Histic Cryaquepts. Typic Cryaquepts). These areas
have generally high micro-relief and are often bisected by weakly developed rills and gullies
between moss mounds. Soils are generally poorly drained.

Mapping Unit BSWdl consists of Jurisdictional wetlands that connect to other Waters of the
United States. including wetlands. via natural surface water convevances. These jurisdictional
wetlands have not been disturbed have an HGM rating ot 1.00. These areas are found on low to
flat areas on stream terraces near tree line within the Jumbo Dome Road Corridor.

Travis /Peterson Environmental Consulting, Inc.
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4.2.2  Mapping Unit BSWdI2 (Black Spruce Forest/Ericaceous Shrub Understory)

Sampling points JDRC-033 and JDRC-033 were used to characterize this mapping unit. Moss
(Hylocomium splendens) provides 98 percent of the ground cover with lichen and bare spots
providing the remainder of the ground cover. The herbaceous canopy provides more than 50
percent cover.  Important herbaceous species include Carer bigelowii and Calamagrostis
canadensis. The dwarf shrub canopy provides between 15 percent cover. Important dwarf
shrubs include Vaccinium vitis-idea. The low shrub canopy provides 43 percent cover.
Important low shrubs include Berula nana and Picea mariana. Low shrubs have a density of
25.500 stems per hectare. Tall shrubs are generally absent. Trees provide 10 percent cover.
Important tree species are limited to Picea mariang at a density of 100 stems per hectare with an
average DBH less than 10.7 centimeters.

Soils underlying these sites are not hydric soils a (Typic Dystroeryepts). These arcas hav
generally low micro-relief and are bisected by weakly developed rills. Soils are generally well
drained.

i~

Mapping Unit BSWdI2 consists of uplands that are not subject to the provisions of the Clean
Water Act. These areas are found on south and west facing slopes near tree line within the
Jumbo Dome Road Corridor.

4.2.3 Mapping Unit WSWdl (White Spruce Woodland)

Sampling points JDRC-006 has been used to characterize this mapping unit. Moss (Hylocomium
splendens spp.) cover provide between 85 and 80 percent of the ground cover with lichen
(Cladonia spp./Cladina spp.) and bare spots providing the remainder of the ground cover.
Important herbaceous species include Pyrola grandiflora, Carex bigelowii. and Cornus
canadensis. The dwart shrub canopy provides 40 percent cover. Important dwarf shrubs include
Potentilla fruiticosa, Ledum palustre Spp. decumbens , Arctostaphylos uva-ursa, and Vaccinium
uliginosum. The low shrub canopy provides 65 percent cover. Important low shrubs include
Betula nana and Salix glauca. Low shrubs have a density of 9,000 stems per hectare. Tall
shrubs are generally absent. Trees provide 15 percent cover. Important tree species are limited
to Picea glauca at a density of 800 stems per hectare with an average DBH of 7.8 centimeters.

Soils underlying these sites are not hydric soils (Typic Cryorthents). These areas generally have
low micro-relief and bisected by weakly developed rills. Soils are generally moderately well
drained.

Mapping Unit WSWdl consists of uplands that are not subject to the provisions of the Clean

Water Act. These areas are found on topographic rises on the tread of stream terraces near tree
line within the Jumbo Dome Road Corridor.
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1.3 CLOSED BROADLEAF FOREST

4.3.1 Mapping Unit CB (Closed Birch Forest)

Sampling points JDRC-039 has been used to characterize this mapping unit. Moss cover
provides between less than 25 percent of the ground cover with lichen and bare spots providing
the remainder of the ground cover. The herbaceous canopy provides 90 percent cover.
Important herbaceous species include Equisetum arvense and Calamagrostis canadensis. The
dwart shrub canopy provides 45 percent cover. Important dwarf shrubs include Rosa acicularis.
Ribes triste, and Arctostaphylos wva-ursa. The low shrub canopy provides 3 percent cover.
Important low shrubs include Picea glauca. Low shrubs have a density of 2,000 stems per
hectare. Tall shrubs are generally absent. Trees provide 65 percent cover. Important tree
species include Betula neoalaskana at a density of 1,200 stems per hectare with an average DBH

less than 15 centimeters.

Soils underlying these sites are not hydric soils (Typic Cryopsamments). These areas generally

o

have low micro-relief and are bisected by shallow gullies. Soils are generally well drained.

Mapping Unit OSB consists of uplands that are not subject to the provisions of the Clean Water
Act. These areas are found on steep east and south facing slopes within the Jumbo Dome Road
Corridor.

4.3.2 Mapping Unit OMA (Closed Mixed F orest)

Sampling points JDRC-038 has been used to characterize this mapping unit. Moss cover
provides between 60 percent of the ground cover with lichen and bare spots providing the
remainder of the ground cover. The herbaceous canopy provides 44 percent cover. Important
herbaceous species include Equisetum arvense, Calamagrostis canadensis, Linnaea borealis, and
Pyrola grandiflora. The dwarf shrub canopy provides 43 percent cover. Important dwarf shrubs
include Rosa acicularis and Ribes triste. The low shrub canopy provides 8 percent cover.
Important low shrubs include Picea glauca, Populus tremuloides, and Populus balsamifera.
Low shrubs have a density of 3,000 stems per hectare. Tall shrubs are generally absent. Trees
provide 93 percent cover. Important tree species include Berula neoalaskana at a density of
1,000 stems per hectare with an average DBH of 17 centimeters, Populus balsamifera at a
density of 900 stems per hectare with an average DBH ot 14.8 centimeters, and Picea glauca at a
density of 100 stems per hectare with an average DBH of 17 centimeters,

Soils underlying these sites are not hydric soils (Typic Cryopsamments). These areas generally
have low micro-relief and are bisected by shallow gullies. Soils are generally well drained.

Mapping Unit OSB consists of uplands that are not subject to the provisions of the Clean Water

Act. These areas are found on gently sloping east facing slopes within the Jumbo Dome Road
Corridor.

Travis/Peterson Environmental Consulting, Inc.
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4.4 MIXED FORESTS

4.4.1 Mapping Unit OSB/Ald (Open White spruce-Paper Birch Forest/Alder understory)

Sampling points JDRC-021 and IDRC-034 were used to characterize this mapping unit. Lichen
(Hylocomium splendens.) cover provides 58 percent of the ground cover with moss and bare
spots providing the remainder of the ground cover. The herbaceous canopy provides 30 percent
cover. Important herbaceous species include Calamagrostis canadensis. The dwarf shrub
canopy provides less than 10 percent cover, Important dwarf shrubs include Arctostaphylos
rubra. The low shrub canopy provides 10 percent cover. Important low shrubs include Berula
neoalaskana. Low shrubs have a density of 1,000 stems per hectare. Tall shrubs provide 23
percent cover. Important tall shrubs include 4lnus viridis Spp. crispa at a density of 2,000 stems
per hectare, Betula neoalaskana at a density of 2,000 stems per hectare with an average DBH of
4.4 centimeters, and Picea glauca at a density of 250 stems per hectare with an average DBH of
2.5 centimeters. Trees provide 55 percent cover. Important tree species include Picea glauca at
a density of 500 stems per hectare with an average DBH of 26.0 centimeters and Berula
neoalaskana at a density of less than 200 stems per hectare with an average DBH of 6.0
centimeters.

Soils underlying these sites are not hydric soils (Typic Cryorthent). These areas generally have
low micro-relief and are bisected by well developed gullies. Soils are generally excessively
drained.

Mapping Unit OSB/Ald consists of uplands that are not subject to the provisions of the Clean
Water Act. These areas are found on steep east and south facing slopes within the Jumbo Dome
Road Corridor.

4.4.2  Mapping Unit OSB/ER (OSB White spruce-Paper Birch Forest)

Sampling points JDRC-035 and JDRC-036 were used to characterize this mapping unit. Moss
cover provides between 30 and 80 percent of the ground cover with lichen and bare spots
providing the remainder of the ground cover. The herbaceous canopy provides between 8 and 50
percent cover. I[mportant herbaceous species include Festuca altaica, Equiserum sylvaticum,
Linnaea borealis, and Calamagrostis canadensis. The dwarf shrub canopy provides between 73
and 80 percent cover. Important dwarf shrubs include Rosa acicularis, Vaccinium spp. Ledum
groenfandicum, and Empetrum nigrum. The low shrub canopy provides 3 percent cover.
Important low shrubs include Betula neoalaskana and Picea glauca. Low shrubs have a density
of between 250 and 500 stems per hectare. Tall shrubs provide between 18 and 28 percent cover.
Important tall shrubs include Alnus viridis Spp. sinuata at a density of 750 and 1,500 stems per
hectare with a DBH less than 11.4 centimeters. Befuly neoalaskana at a density between 300 and
700 stems per hectare with an average DBH less than 15 centimeters. and Picea glauca at a
density of 250 stems per hectare with an average DBH of 2.3 centimeters. Trees provide
between 45 and 60 percent cover. Important tree species include Picea glauca at a density
between 200 and 400 stems per hectare with an average DBH of less than 42.0 centimeters and
Betula neoalaskana at a density of between 300 and 700 stems per hectare with an average DBH
less than 13 centimeters.

Juid o
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Soils underlying these sites are not hydric soils a (Typic Cryopsamments and Typic
Dystrocryepts). These areas generally have low micro-relief and are bisected by gullies. Soils
are generally well to excessively well drained.

Mapping Unit OSB consists of uplands that are not subject to the provisions of the Clean Water
Act. These areas are found on steep east and south facing slopes within the Jumbo Dome Road

Corridor.

4.5 Open Dwarf Tree Scrub

4.5.1 Mapping Unit BSDS (Black Spruce Dwarf Scrub)

Sampling points JDRC-010 and JDRC-0016 were used to characterize this mapping unit. Moss
cover (Pleurozium spp. and Sphagnum spp.) provides between 75 and 97 percent of the ground
cover with lichen (Cladonia spp./Cladina spp.) and bare spots providing the remainder of the
ground cover. The herbaceous canopy provides between 5 and 33 percent cover. Herbaceous
species include Rubus chamaemorus, Calamagrostis canadensis, and Carex bigelowii. The
dwarf shrub canopy provides between 42 and 55 percent cover. Important dwarf shrubs include
Ledum groenlandicum, Vaccinium uliginosum, Ledum palustre Spp. decumbens, Empetrum
nigrum, and Vaccinium vitis-idea. The low shrub canopy provides between 30 and 78 percent
cover. Important low shrubs include Befulg nana, Salix glauca, Picea mariana, and Betula
glandulosa. Low shrubs have a density of between 32,000 and 35,500 stems per hectare. Tall
shrubs and trees provide less than 25 percent cover. Important tree species include Picea
mariana at a density less than 500 stems per hectare with an average DBH of 3.3 centimeters and
Picea glauca at a density of less than 500 stems per hectare with an average DBH between 2.5
and 15.1 centimeters.

Soils underlying these sites are hydric soils (Histic Cryaquepts). These areas generally have high
micro-relief and are often bisected by weakly developed rills and gullies. Soils are generally
poorly to very poorly drained.

Mapping Unit BSDS consists of jurisdictional wetlands that connect to other Waters of the
United States. including wetlands, via natural surface water conveyances. These jurisdictional
wetlands have not been disturbed have an HGM rating of 1.00. These areas are found on low to
flat areas near tree line on stream terraces within the Jumbo Dome Road Corridor.

4.6  OPEN TALL SCRUB

4.6.1 Mapping Unit Ald1 (Closed Alder Tall Serub)

Sampling points JDRC-013 has been used to characterize this mapping unit. Moss cover
provides 18 percent of the ground cover with hare spots providing the remainder of the ground
cover. The herbaceous canopv provides 75 percent cover. Important herbaceous species include
Cornus canadensis. Rubus ideaus. Porentilly Jruiticosa. and Calamagrostis canadensis. The
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dwarf shrub canopy is absent. The low shrub canopy provides 23 percent cover. Important low
shrubs include Ribes triste and Saiiv glauca. Low shrubs have a density of 4,500 stems per
hectare. Tall shrubs provide 95 percent cover. Important tall shrubs include 4/nus incana Spp.
fenuifolia at a density of 14,000 stems per hectare with an average DBH of 3.5 centimeters and
Picea glauca at a density of 1,500 stems per hectare with an average DBH of 3.3 centimeters.
The tree canopy is absent.

Soils underlying these sites are not hydric soils a (Typic Cryofluvents). These areas generally
have low micro-relief and are bisected by weakly developed rills. Soils are generally well
drained.

Mapping Unit Ald1 consists of uplands that are not subject to the provisions of the Clean Water
Act. These areas are found on gravel bars along Marguerite Creek near tree line within the
Jumbo Dome Road Corridor.

4.6.2  Mapping Unit Ald2 (Open Alder Tall Scrub)

Sampling points JDRC-018 has been used to characterize this mapping unit. Bare ground
provides 60 percent of the ground cover with moss providing the remainder of the ground cover.
The herbaceous canopy provides 55 percent cover. Important herbaceous species include
Linnaea borealis Epilobium angustifolium, and Calamagrostis canadensis. The dwarf shrub
canopy is absent. The low shrub canopy provides 23 percent cover. Important low shrubs
include Ribes triste and Salix glauca. Low shrubs have a density of 4,500 stems per hectare.
Tall shrubs provide 95 percent cover. Important tall shrubs include Alnus viridis Spp. crispa with
a density of 250 stems per hectare with an average DBH of 2.6 centimeters. The tree canopy
provides less than 10 percent cover. Important tree species include Betula neoalaskana at a
density of 900 stems per hectare with an average DBH of 28.4 centimeters.

Soils underlying these sites are not hydric soils a (Typic cryorthent). These areas generally have
low micro-relief and are bisected by weakly developed rills. Soils are generally well drained.

Mapping Unit Ald2 consists of uplands that are not subject to the provisions of the Clean Water
Act. These areas are found on slide areas on the upper slopes within the Jumbo Dome Road
Corridor.

4.6.3 Mapping Unit Ald3 (Closed Alder Tall Serub)

Sampling points JDRC-019 has been used to characterize this mapping unit. Moss cover
provides 3 percent of the ground cover with bare spots providing the remainder of the ground
cover. The herbaceous canopy provides 60 percent cover. Important herbaceous species include
Epilobium angustifolium. Rubus ideaus, Cystopreris fragilis. and Calamagrostis canadensis.
The dwart shrub canopy is absent. The low shrub canopy provides 23 percent cover. Important
low shrubs include Rosa acicularis. Ribes wriste. and Viburnum edule. Low shrubs have a
density of 4.000 stems per hectare. Tall shrubs provide 35 percent cover. Important tall shrubs
include A/nus incana spp. crispa at a density of 1.250 stems per hectare with an average DBH of

3.2 centimeters. The tree canopv provides less than 5 percent cover. Important tree species
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include Picea glauca at a density of 1.500 stems per hectare with an average DBH of 3.3
centimeters. The tree canopy is absent.

Soils underlying these sites are not hydric soils a (Typic Cryotluvents). These arcas generally
have low micro-relief and are bisected by weakly developed rills. Soils are generally well
drained.

Mapping Unit Ald3 consists of uplands that are not subject to the provisions of the Clean Water
Act. These areas are found in headwater of small drainages on steep slopes within the Jumbo
Dome Road Corridor.

4.6.4 Mapping Unit Ald4 (Closed Alder Tall Scrub)

Sampling points JDRC-022 and JDRC-025 were used to characterize this mapping unit. Moss
cover provides 25 percent of the ground cover with bare spots providing the remainder of the
ground cover. The herbaceous canopy provides between 33 and 48 percent cover. Important
herbaceous species include Equisetum sylvaticum, Equisetum pretense, and Calamagrostis
Canadensis. The dwarf shrub canopy provides between 23 and 28 percent cover. Important low
shrubs include Arcrostaphylos rubra, Rubus ideaus, Empetrum nigrum, and Ribes triste. The
low shrub canopy provides 23 percent cover. Important low shrubs include Berula glandulosa
and Rosa acicularis. Low shrubs have a density of 10,000 stems per hectare. Tall shrubs
provide 58 percent cover. Important tall shrubs include Alnus viridis Spp. sinuata at a density of
4,000 stems per hectare with an average DBH of 3.3 centimeters. The tree canopy provides less
than 5 percent cover. Important tree species include Picea glauca at a density of 100 stems per
hectare with an average DBH of 19.0 centimeters.

Soils underlying these sites are not hydric soils a (Typic Cryorthents and Typic Cryopsamments).
These areas generally have low micro-relief and are bisected by weakly developed rills. Soils
are generally well drained.

Mapping Unit Ald4 consists of uplands that are not subject to the provisions of the Clean Water
Act. These areas are found on lower slopes within the Jumbo Dome Road Corridor.

4.7  OPENLOW SCRUB

4.7.1 Mapping Unit BESB (Shrub Birch — Ericaceous Shrub Bog)

Sampling points JDRC-001, JDRC-002, JDRC-031 were used to characterize this mapping unit.
Moss cover (Sphagnum spp.) provide between 80 and 100 percent of the ground cover with bare
spots due to surface water ponding providing the remainder of the ground cover. The herbaceous
canopy includes of Rubus chamaemorus and Carex bigelowii. In general. sedges (Carex spp.)
tended to dominate the herbaceous canopy on wetter sites. The dwarf shrub canopy provides
between 65 and 75 percent cover. Important dwarf shrubs include Ledum palustre spp.
decumbens, Vaccinium vitis-idea. and Empetrum nigrum. The low shrub canopyv provides
between 63 and 65 percent cover. Important low shrubs include Berulu spp. (nana. glandulosa.
and their hybrids). On wetter sites. clumps of Salix spp. Low shrubs have a density of of
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between 28.500 and 40,500 stems per hectare. Tall shrubs and trees provide less than 10 percent
cover. Important tree species are limited to Picea mariana at a density less than 500 stems per
hectare with an average DBH less than 2.4 centimeters.

Soils underlying these sites are hydric soils a (Typic Cryaquepts). These areas generally have
high micro-relief and are often bisected by weakly developed rills and gullies between
Sphagnum mounds. Soils are generally poorly to very poorly drained.

Mapping Unit BESB consists of jurisdictional wetlands that connect to other Waters of the
United States, including wetlands. via natural surface water conveyances. These jurisdictional
wetlands have not been disturbed have an HGM rating of 1.00. These areas are found on
terraces and depressions within the Jumbo Dome Road Corridor.

4.7.2  Mapping Units BES1 and BES (Shrub Birch - Ericaceous Shrub)

Sampling points JDRC-003, JDRC-029, JDRC-030, and JDRC-032 were used to characterize
this mapping unit. Lichen (Cladonia spp./Cladina spp.) cover provide between 75 and 80
percent of the ground cover with moss (Hylocomium splendens spp.) and bare spots providing
the remainder of the ground cover. The herbaceous canopy includes Rubus chamaemorus,
Lupinus arcticus, and Carex bigelowii. The dwarf shrub canopy provides 60 percent cover.
Important dwarf shrubs include Ledum palustre spp. decumbens, Arctostaphylos uva-ursa,
Vaccinium vitis-idea, and Vaccinium uliginosum). The low shrub canopy provides 65 percent
cover. Important low shrubs include Berulq, glandulosa. Low shrubs have a density of 9,000
stems per hectare. Tall shrubs and trees provide less than 10 percent cover. Important tree
species are limited to Picea glaucq at a density of 400 stems per hectare with an average DBH of
16.5 centimeters.

Soils underlying these sites are not hydric soils a (Typic Cryorthods). These areas generally
have low micro-relief and are bisected by weakly developed rills and minor gullies. Soils
generally had an E horizon organic horizon above Bs-horizons.

Mapping Unit BES1 consists of uplands that are not subject to the provisions of the Clean Water
Act. These areas are found on the tread riser of stream terraces within the Jumbo Dome Road
Corridor.

+.7.3 Mapping unit WSGB (Willow — Graminoid Shrub Bog)

Sampling points JDRC-003, JDRC-004, JDRC-024, and JDRC-027 were used to characterize
this mapping unit. Moss cover (Sphagnum spp.) provide between 25 and 30 percent of the
ground cover with bare spots due to surface water ponding providing the remainder ot the
ground cover. The herbaceous canopy provides between 30 and 50 percent cover. Important
herbaceous species include Equisetum spp.. Carex wiriculata, and Calamagrostis canadensis.
The dwarf shrub canopy provides approximately 33 percent cover. Important dwart shrubs
include Ledum groenlandicum. and Vaccinium uliginosum. The low shrub canopy provides
between 73 and 75 percent cover. [mportant low shrubs include Berulu glandulosa and Salix
puichra). Low shrubs have a density of between 16.500 and 26.000 stems per hectare. Tall
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shrubs and trees provide less than 10 percent cover. Important tree species are limited to Piceg
mariana at a density less than 500 stems per hectare with an average DBH less than 2.3
centimeters,

Soils underlying these sites are hydric soils a (Typic Cryaquepts and Typic Cryaquents). These
areas generally have high micro-relief and are often bisected by weakly developed rills and
gullies between shrubs and herbaceous vegetation. Soils are generally poorly drained.

Mapping Unit WSGB consists of Jurisdictional wetlands that connect to other Waters of the
United States, including wetlands, via natural surface water conveyances. These jurisdictional
wetlands have not been disturbed have an HGM rating of 1.00. These areas are found within
stream channels and drainage ways within the Jumbo Dome Road Corridor. At lower elevations.
the dwarf shrub canopy is absent.

5.0 CONCLUSIONS AND RECOMMENDATIONS

At the time of investigations, the site was within the growing season as defined in the U.S. Army
Corps of Engineers, Alaska District Vegetation Mapping Units OBS, OBWS, BSDS, BESB.
and WSGB consist of jurisdictional wetlands that are subject to Clean Water Act Jurisdiction.
Jurisdictional wetlands account for approximately 30 percent of the Jumbo Dome Road Corridor,
Soil disturbing activities within these mapping units, including mechanized land clearing, will
require a Section 404 wetland permit from the U.S. Army Corps of Engineers.

6.0 PROFESSIONAL CERTIFICATION

[ certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gathered and evaluated the information submitted. Based on my inquiry of the person
or persons who manage the system, or those persons directly responsible for Zathering the
information, the information submitted s, 1o the best of knowledge and belief, true, accurate, and
complete. I am aware that there are significant penalties for submitting false information,
including the possibiliiy of fine and imprisonment jor knowing violations.
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Edpaond C. Packee. Jr. Ph.D’
Senior Scientist
Travis/Peterson Environmental Consulting, Inc.
Certified Professional Soil Scientist.. No. 28] 00.
Certified Professional in Erosion und Sedimen; Control. No. 2337,
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TRANSECT LOCATION AND SAMPLING POINTS
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APPENDIX B

ROUTINE WETLAND DETERMINATION WORKSHEETS

AVAILABLE UPON REQUEST
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APPENDIX D

VEGETATION DATA SUMMARY

AVAILABLE UPON REQUEST
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HGM WETLAND FUNCTIONAL ASSESSMENT WORKSHEETS

AVAILABLE UPON REQUEST
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ADF&G SPECIES DISTRIBUTION MAPS
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JUMBO DOME ACCESS ROAD WETLAND MAPPING REVISIONS
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Jumbo Dome Access Road
Wetland Mapping Revisions
March 2010

Prepared for: Usibelli Coal Mine, Inc.; PO Box 1000; Healy, Alaska 99743
Prepared by: HDR Alaska, Inc.; 2525 C Street, Suite 305; Anchorage, Alaska 99503

HDR Alaska, Inc (HDR) has completed a Wetland Report (HDR 2010a) and Vegetation Report (HDR 2010b)
for the proposed Jumbo Dome Mine impact area, covering approximately 1,200 acres. A proposed mine
access road corridor has been identified connecting the mine area to Healy Spur Road to the south.
Travis/Peterson Environmental Consulting, Inc. (TPECI) performed a preliminary wetland delineation and
vegetation survey of the road corridor in 2005 (TPECI 2005). The attached “2005 Wetland Mapping” figure
shows the extent of the TPECI wetland mapping.

After completion of the HDR wetland and vegetation mapping in 2010, the wetland boundaries were
compared to the TPECI wetland boundaries in the small section where they overlap. This resulted in a
discovery of several discrepancies between the two studies. The HDR reports were completed in 2010 using
recent aerial photography, topography, and the 2007 Regional Supplement to the Corps of Engineers Wetland
Delineation Manual: Alaska Region (Regional Supplement; USACE 2007). Therefore, the HDR wetland and
vegetation boundaries are determined to supersede the previous mapping effort.

Since inconsistencies surfaced during the comparison of the two mapping studies, HDR wetland scientists
mapped the remainder of the road corridor using the new aerial photography, topography, and field data
collected using the Regional Supplement. This effort led to revisions to TPECI’s wetland mapping in the mile
long extent south of the Jumbo Dome Mine area. The purpose of this memorandum is to address these areas
and provide wetland mapping revisions to the road corridor previously mapped by TPECI. The attached
figures show the previous TPECI wetland mapping and the revisions done in 2011.

TPECI collected data at 7 locations in the area (Table 1). The majority of the data agrees with the HDR
mapping revisions. Three of the TPECI data points (JDRC-027, JDRC-028, and JDRC-031) occur in wetland
areas adjacent to 2 stream channels. These areas are both mapped as wetland by TPECI and HDR. However,
the boundaries are slightly different. This can be attributed to the newer aerial photography and the contour
lines which allow for a clear distinction between upland and

wetland areas. Table 1. TPECI Data Points
| Wetland Agree wit.h HDR

The two upland field data plots collected by TPECI (JDRC-015 Plot No. Status Ma!’["“g
and JDRC-029) also agree with the HDR revised mapping. Revisions

JDRC-015 Upland Yes
The remaining two plots, JDRC-016 and JDRC-026 do not agree JDRC-016 Wetland No
with the HDR revised road corridor mapping. These data forms JDRC-026 Wetland No
are included as an attachment to this memorandum. JDRC-027 Wetland Yes

JDRC-028 Wetland Y
Plot JDRC-016 is located on steep topography and is likely the etian es
result of GPS uncertainty. Due to the steep topography of the IDRC-029 Upland ves
valley, it is likely that the point is actually located on a flat area JDRC-031 Wetland Yes

on the top of the hillside in a wetland approximately 140 feet to

the west. TPECI has mapped the entire west side of the Marguerite Creek tributary Valley as wetland, which
HDR is revising to upland. The edges of the valley are very steep (averaging a 40% slope) and bare ground is
visible in the aerial photography. This makes it highly unlikely to be wetland. There is also a road through the
delineated wetland that has substantial cut and fill slopes visible on the aerial photography.



The plot JDRC-016 data form was completed using the 1987 Corps of Engineers Manual and is marked as
having hydrophytic vegetation, wetland hydrology, and hydric soils. The data form was revaluated using the
Regional Supplement. It was confirmed to meet both the dominance test (83%) and prevalence index (2.8) for
hydrophytic vegetation. There was saturation at 3.5 inches (9 cm) meeting the wetland hydrology criteria. It is
important to note that there was substantial rainfall (0.6 inches) on the day before they collected the JDRC-
016 data. Figure 1 shows the daily precipitation from the Jumbo Dome rain gage as well as precipitation data
from Farbanks and Delta Junction for the fieldwork timeframe. The soil indicators marked were “Histosol”
and “Gleyed or Low-Chromo Colors”. According to the soil profile description, the soil was composed of 7.5
inches (19 cm) of organic material. This would not meet the criteria for histosol and is a marginal histic
epipedon, which requires accumulation of at least 8 inches of organics. The soil does meet the 1987
requirements for gleyed or low-chroma colors, Figure 1. 2005 Precipitation Data
however there is no corresponding indicator in 1.2
the Regional Supplement. Technically, the soil
does not meet any indicator in the Regional 1 /1
Supplement. However, it is assumed that this
plot is likely on or near a wetland boundary
because the accumulation of organic material is
very close to 8 inches. The fact that this plot is
likely on or near a wetland boundary and is
located in an area of steep topography has led to e ! |
the conclusion that wetlands exist on a flatter ' I fi\
area upslope. \ I il 7 : : Jnl' I
\ gl )

() h
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The other plot that disagrees with the revised

wetland boundaries is JDRC-026. This plot is on &

a 15% slope (documented by TPECI and verified o o
with existing contours) between the road and a

tributary to Marguerite Creek. The 1987 data form completed by TPECI shows the area as having
hydrophytic vegetation, wetland hydrology, and hydric soils. The vegetation is hydrophytic according to both
the dominance test (75%) and the prevalence index (2.7). The plot was marked as saturated in the upper 12
inches; however the actual depth of saturation was not recorded. Rainfall records show that 0.2 inches of rain
fell on the same day as this data was collected. The hydric soil indicators marked are “Aquic Moisture
Regime” and “Gleyed or Low-Chroma Colors”. As the soil horizons are described on the data sheet, no hydric
soil indicators are met for the Regional Supplement. The 1987 indicator “Aquic Moisture Regime does not
occur in the 2007 Regional Supplement and no other hydric soil indicaor applies. The soil horizons described
do not actually meet the 1987 criteria for “Gleyed or Low-Chroma Colors”. This indicator requires the soil to
be on the gley page or have a chroma below 2. All of the horizons have a chroma of 3 or higher and none of
them are on the gley page. In fact, most of the layers are brightly colored. Since this plot is located on a steep
slope, has no hydric soil indicators (according to the Regional Supplement) and was collected during a period
of high rainfall, the plot is determined to be upland. This revises the area of wetland previously mapped by
TPECI, changing the wetland status of the entire south slope of the Marguerite Valley tributary. See attached
figures for example of the mapping differences.

The two attached figures show the 2005 wetland mapping and the revisions made by HDR in 2011. The total
road corridor mapping area, not counting area mapped by HDR in 2010 is 709.4. The mapping revisions have
reduced wetland area by 49.6 acres. The table below shows the difference in wetland and upland acreage
between the mapping done with 1987 Corps Manual and the Regional Supplement.

Table 2. Mapping Area Revisions

Mapped Type 2011 HDR Mapping 2005 TPECI Mapping
Wetland 39.7 89.3
Upland 669.7 620.1
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Wetland Functional Assessment
Jumbo Dome Mine Access Road
Healy, AK

March 2011

Usibelli C-(-)al Mine, Inc.
100 Cushman St, Suite 210
Fairbanks, Alaska 99701



1.0 INTRODUCTION AND PURPOSE

The purpose of this document is to describe the primary hydrologic and ecological functions of wetlands
and waters mapped within the proposed Usibelli Coal Mine (UCM) Jumbo Dome Mine Access Road
Corridor (road corridor) near Healy, Alaska. The road corridor encompasses approximately 654 acres and
will provide access from Healy Spur Road, north to the Jumbo Dome Mine lease area (Inset 1).

Initial wetland and stream mapping with field data o T
collection was produced for the road corridor in 2005 by T o ¥
Travis/Peterson Environmental Consulting, Inc. A review Mine Leasearea

of the mapping was conducted in 2011 by HDR Alaska,
Inc. The findings of the review were discussed in a
meeting with the U.S. Army Corps of Engineers (USACE)
and it was determined that the mapping needed revision.
HDR Alaska, Inc., produced revised office-based wetland
and stream mapping and described the conclusions in a
memorandum dated February 25, 2011. The wetland types
within the road corridor are similar to those present within
the mine lease area, which are described in further detail in
the Wetland Delineation Report (Chapter XI) prepared for
UCM’s Surface Mining Control and Reclamation Act
(SMCRA) permit application. This wetland functional
assessment is intended to support the Section 404 permit
review process by providing information regarding the
physical and ecological functions of wetlands and waters
within the road corridor.

".
‘ea.{y Spur Road

Wetland functions are defined as the chemical, physical,
and biological processes or attributes that contribute to the
self-maintenance of a wetland and relate to the ecological ‘ :

significance of wetland properties without regard to subjective human values (Amerlcan Society for
Testing and Materials 1999). Not all wetlands perform all functions, nor do they perform all functions to
the same extent. For example, a wetland’s geographic location may determine its habitat functions, and
the location of a wetland within a watershed may determine its hydrologic or water quality functions. The
principal factors that determine how a wetland performs these functions are climatic conditions, quantity
and quality of water entering and leaving the wetland, and disturbances or alteration within the wetland or
the surrounding ecosystem (Novitzki et al. 1997). This report is a qualitative assessment of how the road
corridor wetlands perform a set of ecological functions, and is intended to support the permitting process.

2.0 METHODS

In accordance with the 2009 USACE Regulatory Guidance Letter (RGL) No. 09-01, wetlands and waters
were assessed to determine potential functional capacity for ten functions. The following functions were
evaluated:

= Flood Flow Alteration = General Habitat Suitability
= Sediment Removal = General Fish Habitat
= Nutrient and Toxicant Removal = Native Plant Richness

= Erosion Control and Shoreline Stabilization = Educational or Scientific Value
= Production of Organic Matter and its Export = Uniqueness and Heritage



The revised mapping provided with the 2011 memorandum served as the basis for this assessment. The
purpose of the revised mapping was to delineate and describe the extent and types of wetlands and waters
under USACE jurisdiction found within the road corridor. Project design, alternatives, wetland functions,
and impacts were not discussed. The revised mapping was an office-based effort, but also considered the
information presented in the 2005 wetland delineation report for the road corridor and the 2010 wetland
delineation report for the adjacent mine area. Mapped wetlands were assigned National Wetland
Inventory (NWI) mapping codes based on the U.S. Fish and Wildlife Service Classification of Wetlands
and Waterbodies (Cowardin et al. 1979).

For this functional assessment, wetland scientists used mapping for the road corridor and data from the
other reports to identify physical features that contribute to the performance of certain functions, and
others that indicate certain functions do not occur. Examples of such indicators include the wetland’s
location relative to streams, the wetland’s vegetation type, the amount of open water present, and the
wetland’s topographic position and location in the watershed. For each wetland type, scientists then
subjectively considered these indicators and observations in specific wetlands to complete the “Wetland
Function Data Form — Alaska Regulatory Best Professional Judgment Characterization” questionnaire
included in the USACE RGL No. 09-01.

Wetland data sheets, site photographs, GIS data layers, and other project-related studies were used to help
fill out each function data form and identify indicators of wetland function. The completed data forms are
included in Appendix A. To further support the wetland permitting process, and as described in USACE
RGL No. 09-01, wetlands and waters were then categorized into the following categories: Category I, 1l,
I11, and IV. Figure 1, also included in Appendix A, shows the location and categories of the identified
wetlands and waters.

Category | —High functioning wetlands

These wetlands are the “ cream of the crop” . Generally, these wetlands are less common. These
are wetlands that: 1) provide a life support function for threatened or endangered species that
has been documented; 2) represent a high quality example of a rare wetland type; 3) are rare
within a given region; or 4) are undisturbed and contain ecological attributes that are impossible
or difficult to replace within a human lifetime, if at all. Examples of the |latter are mature forested
wetlands that may take a century to develop, and certain bogs and fens with their special plant
populations that have taken centuries to develop. The position of the wetland in the landscape
plays an integral rolein overall watershed health.

Category |1 —High to moderate functioning wetlands

These wetlands are those that: 1) provide habitat for very sensitive or important wildlife or
plants, 2) are either difficult to replace (such as bogs); or 3) provide very high functions,
particularly for wildlife habitat. These wetlands occur more commonly than Category | wetlands,
but still need a high level of protection.

Category |11 -Moderate to low functioning wetlands

These wetlands can provide important functions and values. They can be important for a variety
of wildlife species and can provide watershed protection functions depending on where they are
located. Generally these wetlands will be smaller and/or less diverse in the landscape than
Category |1 wetlands. These wetlands usually have experienced some form of degradation, but to
a lesser degree than Category 1V wetlands.



Category 1V — Degraded and low functioning wetlands

These wetlands are the smallest, most isolated, have the least diverse vegetation, may contain
invasive species, and have been degraded by humankind. These are wetlands that we should be
able to replace and, in some cases, be able to improve from a habitat standpoint. These wetlands
can provide important habitat functions and values, and should to some degree be protected
depending on where they are located in the watershed and the condition of that watershed (urban
vs. rural). In some areas, these wetlands may be providing groundwater recharge and water
pollution prevention functions and, therefore, may be more important from a local point of view.
Thus, regional differences may call for a more narrow definition of this category.

3.0 SUMMARY OF WETLAND FUNCTIONS

Vegetation type, knowledge of hydrological inputs and outputs, wildlife information, and topographic
settings were used to complete the Wetlands Functions Data Forms and assess functions for each wetland
type. The following sections describe the scores that each received. Completed data forms are included in
Appendix A. The “Score” column of each table below shows the number of indicators the wetland type
has relative to the total number of possible indicators.

31 Deciduous Scrub-Shrub Wetlands

Deciduous scrub-shrub wetlands are the most common wetland type in the road corridor, covering
approximately 38.7 acres. Their general lack of significant hydrological features prevented them from
otherwise scoring higher, but functional capacities may be higher in limited areas with more active
hydrology. However, scrub-shrub deciduous wetlands within the road corridor still play important roles in
the local ecosystem, as seen in the “Moderate” scores for six of the functions. Table 1 shows the scores
that deciduous scrub-shrub wetlands received for each function.

Table 1. Estimated Wetland Functions for Deciduous Scrub-Shrub Wetlands

Function Score Estimated Capacity for Performing Function
Flood Flow Alteration 4 (of 7) Moderate
Sediment Removal 1 (of 6) Moderate
Nutrient and Toxicant Removal 2 (of 5) Moderate
Erosion Control and Shoreline Stabilization 0 (of 3) Low
Production of Organic Matter and its Export 3 (of 6) Moderate
General Habitat Suitability 4 (of 7) Moderate
General Fish Habitat 0 (of 6) Low
Native Plant Richness 2 (of 4) Moderate
Educational or Scientific Value 0 (of 3) Low
Uniqueness and Heritage 0 (of 5) Low

3.2 Streams and Adjacent Wetlands

There are approximately 20,938 linear feet (4.0 miles) of ephemeral streams in the project area. These
streams are fed largely by groundwater discharge into wetlands as well as by surface water from
precipitation and snowmelt. The wetlands adjacent to these streams filter water as it enters these streams,
likely removing sediments and toxicants; while the streams themselves carry nutrients further down in the



watershed. Using guidance from the U.S. Fish and Wildlife Service developed for Interior Alaska, it was
determined that these processes generally occur in a buffer zone of 15-20 meters around streams. As such,
all wetlands within 20 meters of streams were considered “adjacent wetlands” and included in this
category. All streams and their adjacent wetlands scored “Moderate” to “High” in all but one of the
functions. Marguerite Creek, a perennial stream located at the northern end of the road corridor, would be
crossed by the proposed road to the mine. As such, approximately 2.81 acres of open water is present
within the mapped area. Marguerite Creek is not listed as an anadromous water in the Alaska Department
of Fish and Game Anadromous Waters Catalogue, but is reported to have resident fish such as sculpin
(Cottus sp.) and arctic grayling (Thymallus arcticus). Table 2 shows the scores that these areas received
for each function.

Table 2. Estimated Wetland Functions for Streams and Adjacent Wetlands

Function Score Estimated Capacity for Performing Function
Flood Flow Alteration 3 (of 7) Moderate
Sediment Removal 4 (of 6) High
Nutrient and Toxicant Removal 3 (of 5) High
Erosion Control and Shoreline Stabilization 3 (of 3) High
Production of Organic Matter and its Export 5 (of 6) High
General Habitat Suitability 5 (of 7) High
General Fish Habitat 2 (of 6) Moderate
Native Plant Richness 3 (of 4) High
Educational or Scientific Value 0 (of 3) Low
Uniqueness and Heritage 1 (of 5) Moderate

4.0 RESULTS

A total of 38.7 acres of scrub-shrub deciduous wetlands were evaluated for their contributions to the
ecosystem of the Jumbo Dome Mine area. These wetlands fell into one general National Wetland
Inventory (NWI) type that was evaluated for its potential capacity to perform wetland functions. Non-
wetland areas within the bed of ephemeral streams (using an average stream width of 18 inches) totaling
approximately 0.7 acres and 2.8 acres of open water of Marguerite Creek were also added to the
evaluation. Table 3 shows the estimated acreages and categories of wetlands and waters within the road
corridor.

As outlined in the USACE Alaska District RGL No. 09-01, the functional assessment scores (Tables 1
and 2) were used to support assigning the wetlands into the following categories:

Category | —High functioning wetlands
There are no Category | wetlands within the road corridor. All wetlands found within the road corridor are
relatively common.

Category |1 —High to moderate functioning wetlands
The following wetlands within the road corridor are classified as Category Il wetlands.



1) All wetlands within 20 meters of streams: Wetlands near drainage features are recommended for
Category Il because of their connectivity to the larger watershed and the stream-related functions
they perform.

2) All ephemeral streams and open water. This includes the open water of Marguerite Creek and an
estimated 18 inch bed width within all mapped ephemeral streams.

Approximately 15.6 acres of Category Il wetlands adjacent to streams occur in the road corridor. An
additional 3.5 acres of non-wetland, unvegetated ephemeral streams and open water of Marguerite Creek
would also fall under Category Il. See Table 4 for a breakdown of impacts to Category Il wetlands from
development of the current road alignment within the corridor.

Category |11 -Moderate to low functioning wetlands

All other wetlands identified are widespread throughout the road corridor and common in Interior Alaska.
Therefore all wetlands that do not meet the requirements of Category Il wetlands are recommended for
inclusion in Category IlI.

Approximately 23.0 acres of Category Il wetlands occur in the road corridor. See Table 4 for a
breakdown of impacts to Category Il wetlands from development of the current road alignment within
the corridor.

Category 1V — Degraded and low functioning wetlands
All wetlands in the road corridor are connected to expanses of generally undisturbed lands; therefore no
Category IV wetlands were identified within the project area.

Table 3. Wetland and Stream Categories within Access Road Corridor

Category Il Wetlands Category Il Category Il Category Il Category Il Perennial Stream
Adjacent to Streams Wetlands Ephemeral Streams | Ephemeral Streams Marguerite Creek
(acres) (acres) (linear feet) (acres) (acres)
15.6 23.0 20,938 0.7 2.8

Summary of I mpacts

In total, the development of the current road alignment within the Jumbo Dome Mine road corridor would
impact approximately 3.0 acres of Category Il and Il wetlands, including 3,219 linear feet (0.6 miles) of
ephemeral streams and 0.1 acre of Marguerite Creek. Approximately 2.1 acres of the affected wetlands or
waters are Category Il, which are high to moderate functioning. These include areas adjacent to streams
and the streams themselves that perform important hydrologic and ecological functions. All other project
area wetlands are undisturbed and types common throughout Interior Alaska, and are classified as
Category Ill. The impact calculations also include impacts to areas of wetlands and streams that were
delineated and assessed as part of the mine lease area that fall within the road alignment. Table 4 shows
the impacts of the development of the current road alignment on both categories of wetlands and waters.

Table 4. Impacts to Wetlands and Stream Categories Based on Current Road Alignment

Category Il Wetlands Category Il Category Il Category Il Category Il Perennial Stream
Adjacent to Streams Wetlands Ephemeral Streams | Ephemeral Streams Marguerite Creek
(acres) (acres) (linear feet) (acres) (acres)

19 0.9 3,219 0.1 0.1




5.0 MITIGATION RATIO ANALYSIS

It is estimated that impacted wetlands would have both an overall “Low to Moderate” (Category I11) and
“Moderate to High” (Category II) functional capacity (Table 4). As such, per Alaska District RGL
No. 09-01, the suggested mitigation ratio for preservation of wetlands would be 1.5:1 for Category Il
wetlands and 2:1 for Category Il wetlands.

If UCM chooses to provide mitigation in the form of preservation for wetland impacts, either through an
in-lieu fee provider or through permittee responsible mitigation, this would require 4.2 credits for
Category Il impacts (covering 2.1 acres of actual impact) and 1.4 credits for Category Il impacts
(covering 0.9 acres of actual impact). If UCM chooses to compensate for wetland impacts by restoring or
enhancing existing wetlands (instead of preserving wetlands), then the required mitigation ratio would be
1:1 for both Category Il and 111 wetlands for a total of 3.0 credits needed. See Table 5 for a breakdown of
mitigation needs based on the type of mitigation performed.

Table 5. Mitigation Credits Needed by Mitigation Type

Mitigation Through Preservation

Wetland/Water Impact Category Mitigation Ratio Acres of Impact Total Credits Needed
Category Il 2to1l 2.1 4.2
Category Il 15to1l 0.9 1.4
Total 3.0 5.6

Mitigation Through Restoration/Enhancement

Wetland/Water Impact Category Mitigation Ratio Acres of Impact Total Credits Needed
Category Il 1to1l 2.1 2.1
Category Il lto1l 0.9 0.9
Total 3.0 3.0
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MAP NOTES:

1. Functional Categories were assigned to wetlands
using guidance from the U.S. Army Corps of Engineers

Alaska District Regulatory Guidance Letter ID No. 09-01.

. Wetland mapping prepared by HDR Alaska, Inc. using
field data from earlier Usibelli studies, aerial photograph
interpretation, and a HDR field visit to the Mine Area
during September 2010.
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Appendix A

File #:

Wetland Name: [2rosd lee & sevl /’LNL« wetlands

Wetland Functions Data Form-Alaska Regulatory Best Professional Judgment Characterization

****This is an example. Best professional judgment should be used on each specific site****

j\)w\[g Dam S /l(ﬁ (L5 ﬂrne*g

Date: 03 ~ll-Joll

(Psst)
A. Flood Flow Alteration Likely or not likely to Provide
(Storage and Desynchronization) (Y orN)
1. Wetland occurs in the upper portion of its 1. \/e<
watershed. _ 2. Ves, ot marg i |
2. Wetland is relatively flat area and is capable of | 3. Wo -«
retaining higher volumes of water during storm | 4. Y.< - Scasonall, dol hydro vegimes ndicede €I
events, than under normal rainfall conditions. 5 No v
3. Wetland is a closed (depressional) system. 6. Mo ) (o . o
4. Ifflowthrough, wetland has constricted outlet | 7. Vee - Crmn snowsnielh 2 precip =70 Lo so0n, fus 5k
with signs of fluctuating water levels, algal
mats, and/or lodged debris. 5 -7 (Y) — High Function o
5. Wetland has dense woody vegetation 1 —4 (Y) — Moderate Function
6. Wetland receives floodwater from an adjacent | None - Low Function L/
water course : .
7. Floodwaters come as sheet flow rather than Mo e
channel flow.
B. Sediment Removal Likely or not likely to Provide
. (YorN)
1. Sources of excess sediment (from tillage, 1. Ne
mining or construction) are present upgradient | 2. Mo :
of the wetland. 3. No = Dominaled by shesks,
2.. Slow-moving water and/or a deepwater habitat | 4. /o 7
are present in the wetland. 5. Yes , )
3. Dense herbaceous vegetation is present. 8. No =Based on ohgervahizns in pjp aree.
4. Interspersion of vegetation and water is high'in : ﬂ )
wetland. 4 — 6 (Y) — High Function L
5. Ponding of water occurs in the wetland. 1-3(Y) —Moderate Function /1| 1, 0+ e
6. Sediment deposits are present in wetland None - Low Function
(observation or noted in application materials).

Note: e.g., for Flood Flow Alteration, answering yes to at least.3 out of 7 attributes would rate the
wetlands as high functioning; answering yes to 1, 2, 3, or 4 out of the 7 attributes would rate the wetland
as moderate; and not answering yes to any of the 7 attributes would rate the wetland low for Flood Flow

Alteration function.
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C. Nutrient a'ndMToxicant Removal (impoi'tant

Likely or not likely to Provide

with high adjacent land use/industrial areas) (YorN)

1. Sources of excess nutrients (fertilizers) and 1. No
toxicants (pesticides and heavy metals) are 2. Yoo
present upgradient of the wetland. 3. Yeo

2. Wetland is inundated or has indicators that 4. No - Deinaded by shnls
flooding is a seasonal event during the growing | 5. Vo —Ruse ) on observations inming area 5o/l P"ﬂ’.
season.

3. Wetland provides long duration forwater |
detention. 3 =5 (Y) — High Function 7

4. Wetland has at least 30% aerial cover of live 1 -2 (Y) — Moderate Function -
dense herbaceous vegetation. None — Low Function

5. Fine grained mineral or organic materials are : Mo de

: present for the wetland (in wetland report).

D. Erosion Control and Shoreline Stabilization Likely or not likely to Provide

If associated with watercourse or shorelme (Y orN)

1. Wetland has dense, energy absorblng 1, No = Arees along Shreams assesssil pepevnit )
vegetation bordering the water course and no 2. Mo - See eboeve
evidence of erosion. 3. Mo - see abrve

2. Aherbaceous layer is part of this dense %
vegetation. 1-3 (Y) — High Function ) s

3. Trees and shrubs able to withstand erosive None — Low Function -
flood events are also part of this dense
vegetation.

E. Production of Organic Matter and its Export Likely or not likely to Provide

(Y or N)
1. Wetland has at least 30% aerial cover of dense
herbaceous vegetation. 1. No - Daminated by sbrobs
2. Woody plants in wetland are mostly deciduous. | 2. Ves
3. High degree of plant community structure, 3. e
vegetation density, and species nchness 4. No ~ No# t“v*f A expert OM
present. 5. Ves
4. Interspersion of vegetation and water is high in | 6. Yes - mof Vikely in abews headioms /7N
wetland. 3
5. Wetland is inundated or has indicators that 4 -6 (Y) — High Function T
flooding is a seasonal event during the growing | 1 - 3 (Y) — Moderate Function Ve
season. _ None — Low Function
6. Wetland has outlet from which organic matter **If 6 is N, then automatically low function
is flushed.**
F. General Habitat Suitability Likely or not likely to Provide
: (Y or N)
1. Weitland is not fragmented by development.
2. Upland surrounding wetland is undeveloped. 1. Yes
3. Wetland has connectivity with other habitat 2. Yes
types. ’ 3. Yes
4. Diversity of plant species is high. 4. plo
5. Wetland has more than one Cowardin Class 5. Voo ~generelly
(ie., PFO, PSS, PEM, POW, etc.) 6. Mo .
6. Has high degree of Cowardin Class- 7. Wi~ Lol s olSecimclions s WiRe oo
interspersion. S
7. Evidence of wildlife use, e.g., tracks, scat, 5 -7 (Y) — High Function \LL

gnawed stumps, etc., is present.

1 -4 (Y) — Moderate Function
None - Low Function

/’L‘ Ocllye
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G.‘ aeneral Fish Habitat
Must be associated with a fish-bearing water

1. Wetland has perennial or intermittent surface-
water connection to a fish-bearing water body.

2. Wetland has sufficient size and depth of open
water so as not to freeze completely during
winter.

3. Observation of fish.

4. Herbaceous and/or woody vegetation is
present in wetland and/or buffer to provide
cover, shade, and/or detrital matter.

5. Spawning areas are present (aquatic
vegetation and/or gravel beds.)

6. * Juvenile rest areas

Likely Ac_Jr not likely to Provide
(YorN)

4 -5 (Y) - High Function \/\/°M ‘

1 -3 (Y) — Moderate Function
None — Low Function /_ S

H. Native Plant Richness

1. Dominant and codominant plants are native.

2. Wetland contains two or more Cowardin
Classes.

3. Wetland has three or more strata of vegetation.

4. Wetland has mature trees.

Likely or not likely to Provide
(Y or N)

o»

I
e

g

. Ye
Ne
. No
. No

even

~ GRAN e
v

w

A OON

3 -4 (Y) - High Function =
1 -2 (Y) — Moderate Function o
None — Low Function WV o

re

. Educational or Scientific Value

1. Site has documented scientific or educational -
use.

Wetland is in public ownership.

Accessible trails available.

w N

Likely or not likely to Provide
(YorN)

2 - 3 (Y) — High Function

1 (Y) — Moderate Function
None — Low Function

J. Uniqueness and Heritage

1. Wetland contains documented occurrence of a
state or federally listed threatened or
endangered species.

2. Wetland contains documented critical habitat,

- high quality ecosystems, or priority species
respectively designated by the U.S. Fish and
Wildlife Service

3. Wetland has biological, geological, or other
features that are determined rare

4. Wetland has been determined significant
because it provides functions scarce for the
area. ; :

5. Wetland is part of: an estuary, bog, ora
mature forest. :

‘Likely or not likely to Provide
(Y or N)

1.No
2. No
3. Ao

4-No L
5. Mo " N over

3-5 ‘(Y) — High Function
1 -2 (Y) — Moderate Function | e
None — Low Function '
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Wetland Functions Data Form-Alaska Regulatory Best Professional Judgment Characterization
****This is an example. Best professional judgment should be used on each specific site****

; o PN
File #._.J om be 1dong "r“~ = /Qoac Date:_ 2-/-2oy
Wetland Name: \WeH au s w/jn Z20m [{}% J oYy PMIRS: A _soncloctect é;z_s Zacles,] d,
@f’if\éw »}v’..’\é 67 Perean rat Shreasn 3,
A. Flood Flow Alteration Likely or not likely to Provide
(Storage and Desynchronization) (Y or N)

1. Wetland occurs in the upper portion of its
watershed. _ 2
2. Wetland is relatively flat area and is capable of | 3
retaining higher volumes of water during storm | 4.2/ J
events, than under normal rainfall conditions. 5 4ee, = P
6 ;
7

NG . g O
leds et (n L i b wodle

3. Wetland is a closed (depressional) system. .fes o
4. If flowthrough, wetland has constricted outlet No = Chavnchzd Yo
with signs of fluctuating water levels, algal o .

mats, and/or lodged debris. 5 —7 (Y) — High Function [ ?
5. Wetland has dense woody vegetation - 1 -4 (Y) — Moderate Function =
6. Wetland receives floodwater from an adjacent | None - Low Function v f
water course . [Nodevats
7. Floodwaters come as sheet flow rather than
channel flow.
B. Sediment Removal Likely or not likely to Provide
: , (Y orN)
1. Sources of excess sediment (from tillage, 1. Yes - ermsion Sovees 6 shreains
mining or construction) are present upgradient | 2. Vo< -clorin
of the wetland. 3. No ~ominates. Ry Shwbs
2.. Slow-moving water and/or a deepwater habitat | 4. /- )
. ¢ G
are present in the wetland. 5. Yes g,,,,z Hooding .
3. Dense herbaceous vegetation is present. 6. Yes - based on olbseviatin s h miAL area
4. Interspersion of vegetation and water is high in : A
wetland. 4 -6 (Y) - High Function (4.
5. Ponding of water occurs in the wetland. 1 - 3 (Y) — Moderate Function
6. Sediment deposits are present in wetland None - Low Function

(observation or noted in application materials).

Note: e.g., for Flood Flow Alteration, answering yes to at least 3 out of 7 atiributes would rate the
wetlands as high functioning; answering yes to 1, 2, 3, or 4 out of the 7 attributes would rate the wetland

as moderate; and not answering yes to any of the 7 attributes would rate the wetland low for Flood Flow
Alteration function.
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Nutrient a'ndm'l'oxicant Removal (impoftant
with high adjacent land use/industrial areas)

C.

1. Sources of excess nutrients (fertilizers) and
toxicants (pesticides and heavy metals) are
present upgradient of the wetland.

2. Wetland is inundated or has indicators that
flooding is a seasonal event during the growing
season.

3. Wetland provides long duration for water
detention.

4. Wetland has at least 30% aerial cover of live
dense herbaceous vegetation.

5. Fine grained mineral or organic materials are

: present for the wetland (in wetland report).

Likely or not likely to Providé
(Y orN)

1. /\/o

2. \-{C»"; - Sexsonal ur‘lLewpomr, i;/ Clooded i\yba f':.zt' es
3. Y“i‘) -~ SOMne aiten§

4, No ‘Aom}a&w, L,y erJLs

5. Ves -~ baseld sn observabians jn H wrihe orca

3 = 5 (Y) — High Function A
1 -2 (Y) — Moderate Function ({
None — Low Function

D. Erosion Control and Shoreline Stabilization
If associated with watercourse or shoreline

1. Wetland has dense, energy absorbing
vegetation bordering the water course and no
evidence of erosion.

2. Aherbaceous layer is part of this dense
vegetation.

3. Trees and shrubs able to withstand erosive
flood events are also part of this dense
vegetation.

2. Yts— howost-fo

Likely or not likely to Provide

(Y or N)
A
&)

1. l{t‘;

]
Lot 1N G

3. Yeg - sheibs

1-3 (YY) — High Function
None — Low Function

E. Production of Organic Matter and its Export

1. Wetland has at least 30% aerial cover of dense
herbaceous vegetation.

2. Woody plants in wetland are mostly deciduous.

3. High degree of plant community structure,
vegetation density, and species nchness
present.

4. Interspersion of vegetation and water is high in
wetland.

5. Wetland is inundated or has indicators that
flooding is a seasonal event during the growing
season.

6. Wetland has outlet from which organic matter
is flushed.**

Likely or not likely to Provide
(Y or N)

1. \{cs - oyl ?r.ff“f JIN0H7 aJ)'aa,VJ" 4 strecmn %
2. Yes - o1

3. ‘(a, - maust ‘gwﬂ varied “]a"ﬁ-/mi!mt‘m'? Yo 5'1“10 1§
4. do

5. S

6. L{e,s ’r/;:-\

4 — 6 (Y) — High Function 1 5

1 - 3 (Y) — Moderate Function J>iqb

None — Low Function
**If 6 is N, then automatically low function

F. General Habitat Suitability

1. Wetland is not fragmented by development.

2. Upland surrounding wetland is undeveloped.

3. Wetland has connectlwty with other habitat
types.

4. Diversity of plant species is high.

5. Wetland has more than one Cowardin Class
(ie., PFO, PSS, PEM, POW, etc.)

6. Has high degree of Cowardin Class-
interspersion.

7. Evidence of wildlife use, e.g., tracks, scat,
gnawed stumps, etc., is present.

Likely or not likely to Provide
(Y or N)

Yc’,s

\{25

|€$

({éﬁ neosd 'l}‘iéa ll 3»15 /QJJW«} do /"i""""‘““S
V&‘ - %,QA 4‘;(«’

. No ) )

No- based o obsmv“,‘[-«'ms W mink e

SN

57 (Y) — High Function (5/
1—4 (Y) — Moderate Function o
None - Low Function Ml
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G.' aeneral Fish Habitat
Must be associated with a fish-bearing water

1. Wetland has perennial or intermittent surface-
water connection to a fish-bearing water body.

2. Wetland has sufficient size and depth of open
water so as not to freeze completely during
winter.

3. Observation of fish.

4. Herbaceous and/or woody vegetation is
present in wetland and/or buffer to provide
cover, shade, and/or detrital matter.

5. Spawning areas are present (aquatic
vegetation and/or gravel beds.)

6. " Juvenile rest areas

Likely or not likely to Provide
(Y orN)

Creek,

, jerds oy gaare He

o = . 5;.. g N gy Y,
B vy ObSerdn MRS S A ing Garteg

{A
,Lu P L1 [n MINE O TEGA
/
4 -5 (Y) - High Function - [ 2=

1 - 3 (Y) — Moderate Function
None — Low Function

- fe
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Native Plant Richness

Dominant and codominant plants are native.
Wetland contains two or more Cowardin
Classes.

N -

Hw

Wetland has mature trees.

Wetland has three or more strata of vegetation.

Likely or not likely to Provide

(YorN)
1. ‘fcs
2. \'( > = i .
3. V:ﬂ‘“ Most Mer? lses +4dl shnds kﬂ;&'*f‘v‘;}dw g cc(Jzuean
4. e v

3 - 4 (Y) — High Function
1 -2 (Y) — Moderate Function
None - Low Function

©

l. Educational or Scientific Value Likely or not likely to Provide
: ' _ (YorN)
1. Site has documented scientific or educational - | 1. /\’ 0
use. 2 /;:}@ - Condealled access e
2. Wetland is in public ownership. 3. Ao Condestled ciecwss AT .
3. Accessible trails available. . _ ' ‘ ¢ o NE
2 - 3 (Y) — High Function b

1 (Y)— Moderate Function
None — Low Function

Lot

J. Uniqueness and Heritage

1. Wetland contains documented occurrence of a
state or federally listed threatened or
endangered species.

2. Wetland contains documented critical habitat,

- high quality ecosystems, or priority species
respectively designated by the U.S. Fish and
Wildlife Service

3. Wetland has biological, geological, or other
features that are determined rare

4. Wetland has been determined significant
because it provides functions scarce for the
area. . :

5. Wetland is part of: an estuary, bog, or a
mature forest.

Likely or not likely to Provide
(Y or N)
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3 -5 (Y) — High Function
1 -2 (Y) — Moderate Function
None — Low Function
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CHAPTER IX

FISH AND WILDLIFE INFORMATION
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1.0 INTRODUCTION

Fish and wildlife resources within the Hoseanna Creek basin have been inventoried and
assessed in two separate studies. These studies were designed to evaluate the effects of
development activities in the local area and are directly applicable to the proposed Jumbo
Mine Road Corridor Project. They are entitled "Biological Studies of a Proposed Power
Plant Site Near Healy, Alaska™ and "Wildlife Food Habits and Habitat Use on Revegetated
Stripmine Land in Alaska." The first study was completed in February, 1979 by
Woodward-Clyde Consultants for the Golden Valley Electric Association. The second
study is a thesis that was prepared and published by Chuck Elliott in 1984. Copies of
these studies are included in Usibelli Coal Mine, Inc.'s surface coal mining permit
application for the Poker Flats mine which is on file with the Division of Mining and

Water Management in Anchorage.

The field survey work for the studies included aquatic sampling of Hoseanna Creek which
adjoins the permit area for the Jumbo Mine Road Corridor. Study results indicated that
there are low numbers of small mammals, furbearers, and large mammals and low to
moderate numbers of songbirds, waterfowl, and raptors within the area. The following

sections provide a brief discussion on the avifauna and mammals that were inventoried.

2.0 FAUNA

2.1 AVIFAUNA

Approximately 150 species of birds inhabit the Tanana and Nenana river Valleys
(ADF&G, 1985) and many of these same species are common throughout the interior
region of Alaska. Field observations of avifauna species occurring on the study areas were
made in 1978, 1980, 1981, and 1982. A total of 69 species were observed. Table CIX-1
presents a composite list of the observations and includes passerines, waterfowl, and

raptors.

CIX-3 JRC Orig. Sub.



TABLE CIX-1
BIRD SPECIES OBSERVED DURING
1978 AND 1980-1982

Common Name

Scientific Name

Violet-green Swallow
Tree Swallow

Bank Swallow

Barn Swallow

Cliff Swallow

Gray Jay

Black-billed Magpie
Rusty Blackbird
Common Raven
Boreal Chickadee
American Robin
Swainson's Thrush
Orange-crowned Warbler
Yellow Warbler
Common Redpoll
Savannah Sparrow
White-crowned Sparrow
Lapland Longspur
Dark-eyed Junco
Mallard
Green-winged Teal
Canvasback
Bufflehead

Surf Scoter

Red-tailed Hawk

Tachycineta thalassina
Iridoprocne bicolor
Riparia riparia
Hirundo rustica
Petrochelidon pyrrhonota
Perisoreus canadensis
Pica pica

Euphagus carolinus
Corvus corax

Parus hudsonicus
Turdus migratorius
Catharus ustulatus
Vermivora celata
Dendroica petechia
Carduelis flammea
Passerculus sandwichensis
Zontrichia leucophrys
Calcarius lapponicus
Junco hyemalis

Anas platyrhynchos
Anas crecca

Aythya valisineria
Bucephala albeola
Melanitta perspicillata
Buteo jamaicensis
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TABLE CIX-1 (CONTINUED)
BIRD SPECIES OBSERVED DURING
1978 AND 1980-1982

Common Name

Scientific Name

Golden Eagle
Goshawk
Sharp-shinned Hawk
Marsh Hawk
Merlin

American Kestrel
Ruffed Grouse
Willow Ptarmigan
Sandhill Crane
Upland Sandpiper
Lesser Yellowlegs
Solitary Sandpiper
Spotted Sandpiper
Common Snipe
Western Sandpiper
Least Sandpiper
Mew Gull

Hawk Owl

Boreal Owl
Short-eared Owl
Belted Kingfisher
Common Flicker
Hairy Woodpecker
Rock Dove

Aquila chrysaetos
Accipiter gentilis
Accipiter striatus
Circus cyaneus
Falco columbarius
Falco sparverius
Bonasa umbellus
Lagopus lagopus
Grus canadensis
Bartramia longicauda
Tringa flavipes
Tringa solitaria
Actitis macularia
Gallinago gallinago
Calidris mauri
Calidris minutilla
Larus canus
Surnia ulula
Aegolius funereus
Asio flammeus
Megaceryle alcyon
Colaptes auratus
Picoides villosus
Columba livia

CIX-5
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2.2 MAMMALS

The occurrence and distribution of small mammals within the study areas was documented
with trapping methods. Live traps, spaced along randomly located transects, were used to
determine densities and habitat utilization patterns for mice, shrews, and ground squirrels.
Large mammals were documented by direct observation of tracks and sign. The five
species of particular importance, because of subsistence, recreational, or ecological values,
included black bear, brown bear, caribou, Dall sheep, and moose. Table CIX-2 presents
the composite list of the mammal species that were either trapped or observed in the study
areas.

Big game animals that have been identified on the Jumbo Road Corridor site through
direct observation by UCM personnel include moose, brown bear, and black bear. Smaller
mammals observed include:

Porcupine (Erethizon Dorsatum)

Beaver (Castor Canadensis)

Snowshoe Hare (Lepus Americanus)
Red Squirrel (Tamiasciuvus Hudsonicus)
Red Fox (Vulpes Vulpes)

Lynx (Felis Canadensis)

Wolf (Canis Lupus)

CIX-6 JRC Orig. Sub.



TABLE CIX-2
MAMMAL SPECIES OBSERVED OR TRAPPED
DURING 1978 AND 1980-1982

Common Name

Scientific Name

Tundra Vole
Red-backed Vole
Masked Shrew

Pygmy Shrew

Arctic Shrew

Water Shrew

Northern Jumping Mouse
Porcupine

Least Weasel

Beaver

Marten

Short-tailed Weasel
Mink

Dall sheep

Caribou

Moose

Coyote

Snowshoe Hare

Red Squirrel

Northern Flying Squirrel
Arctic Ground Squirrel
Black Bear

Grizzly Bear

Red Fox

Wolf

Lynx

Microtus oeconomus
Clethrionomys rutilus
Sorex cinereus
Sorex hoyi

Sorex tundrensis
Sorex palustris
Zapus hudsonicus
Erethizon dorsatum
Mustela rixosa
Castor canadensis
Martes americana
Mustela erminea
Mustela vison

Qvis dalli

Rangifer tarandus
Alces alces

Canis latrans

Lepus americanus
Tamiasciurus hudsonicus
Glaucomys sabrinus
Spermophilus parryii
Ursus americanus
Ursus arctos

Vulpes vulpes

Canis lupus

Lynx canadensis
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3.0 THREATENED OR ENDANGERED SPECIES

The State and Federal lists for threatened and endangered species in Alaska are identical and include
the following species:

e Aurctic pregrine falcon

e American peregrine falcon

e Aleutian Canada goose

e Short-tailed albatross

e Eskimo curlew
Neither of the studies referenced above located any of these species. In addition, the U.S. Fish and
Wildlife Service has previously stated that no proposed or listed threatened or endangered species are

known to occur in the vicinity of the proposed mine site (See Exhibit CIX-1).

4.0 FISH AND WILDLIFE MANAGEMENT

The Jumbo Road Corridor project falls within subunit D-4 of subregion 4 for the Tanana Basin Area
Plan. One of the primary management goals for subsurface resources within the subregion is to
contribute to Alaska's economy by making subsurface resources available for development. For
subunit D-4, the principal management objectives focus on development of subsurface coal and
hardrock minerals, while protecting fish and wildlife habitat and recreation values to the extent
feasible. The entire subunit is open to mineral entry with minerals and wildlife habitat as the primary
land use designations. Forestry and public recreation are listed as secondary land use designations.
According to the Alaska Department of Fish and Game (ADF&G), there is no critical wildlife habitat

in the vicinity of the Two Bull Ridge mine project.

The proposed Jumbo Road Corridor site is located within ADF&G's Game Management Unit 20A.
Within this unit, ADF&G has established restricted areas to further maintain management objectives.
The entire Hoseanna Creek drainage, including the area as far south as Healy Creek, is situated within
the ADF&G's Healy-Lignite Management Area. In this management area, ADF&G has established

special restrictions which include hunting by bow and arrow only.

CIX-8 JRC Orig. Sub.



EXHIBIT CIX-1
LETTER FROM THE U.S. FISH AND WILDLIFE SERVICE
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United States Department of the Interior
FISH AND WILDLIFE SERVICE

NORTHERN ALASKA ECOLOGICAL SERVICES
101 12% Ave. Box 19, Room 110
Fairbanks, AK 99701
June 13, 1997

u.s.’ - - -
FISH & WILDLIFE | -
s, SERVICE .

Alan E. Renshaw

Manager, Permitting and Regulatory Compliance
Usibelli Coal Mine, Inc.

P.O. Box 1000

Healy, AK 99743

Dear Mr. Renshaw:

This responds to your 16 May 1997 request for information concerning the occurrence of threatened or
endangered species in the vicinity of T11 and 12 S, R6 and 7W, Fairbanks Meridian. To our knowledge,
no endangered or threatened species occur in this area, although American peregrine falcons, which are
endangered, could pass through the area during migration. Therefore, mining operations in this area are
not likely to adversely affect any threatened or endangered species.

You also requested a list of Alaska’s State and Federally listed threatened and endangered species. The
Federal list includes the following species:

American peregrine falcon
Aleutian Canada goose
Short-tailed albatross
Eskimo curlew
Spectacled eider

Steller’s eider

Aleutian shield fern

Of these, the Eskimo curlew and short-tailed albatross are on the Alaska State endangered species list.

The American peregrine falcon, Aleutian Canada goose, and spectacled eider are classified by the State
as “species of special concern.” The State of Alaska does not list plant species; therefore the Aleutian

shield fern is not recognized.
Thank you for your interest in endangered species.

Sincerely,

.v/ - y
Patrick Sousa
Field Supervisor

' RECEIVED Jul g 2 1997
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1.0 INTRODUCTION

The soil resources of the Jumbo Dome road access area were surveyed in September 7 to 11,
2005 for inventory and general planning purposes. During the 4.5 day a total of 45 soil pits were
excavated and described. The soil profile descriptions are presented as Appendix and

morphological properties were summarized in tabulated form as part of the results.

2.0 METHODOLOGY

2.1 SURVEY AREA

The soil survey area is located north of the Hoseanna Creek and east of Bridge No. 5. The survey
area included 500 feet on both side of the road corridor to Jumbo Dome. It covers SE and NE
corner Sec. 30, NW corner sec. 29, W1/2 Sec. 20, SE corner sec. 18, W1/2 Sec. 17, and SE
corner Sec. 8, T11S, R6W, F. M.

2.2  SOIL SURVEY

The ground truthing was completed by studying the morphological properties of the soils and their
relationships to vegetation communities and landforms along an elevation transacts following the
road corridor. The soil morphological properties were studied according to USDA National Soil
Survey Center standard (Schoeneberger et al., 2002). In the field the soils were described according
to genetic horizons with thickness and arrangement of each horizon recorded. The parameters used
to define each soil horizon including Munsell color, presence and abundance of redoximorphic
features, including Fe concentration and depletion and mottles, field texture, structure, moist and wet
consistency, root distribution, water table at the time of description, and other associated landscape
features such as % slope, slope shape, parent materials, landscape position, drainage, vegetation
communities, coarse fragment and surface stones. The ground truthing was conducted in September
7 to 11, 2005. There were 45 soils pits excavated and the locations of the pits are marked on the soil

map (see Plate 1). Each pit was assigned to a appropriate map unit (Table 1) and the map units are



described in the following section. Detailed soil profile descriptions are listed in Appendix A and

relevant soil properties are presented in Table 2.

2.3  SOIL MAPPING

Soil map unit was established based on soils, vegetation and landforms according to Soil Survey
Manual (Soil Survey Division Staff, 1994). Consociation map units are those map units with only
one taxonomic unit. This kind of map unit contains less than 15% of soils of contrasting nature but
may contain up to 40% of soils with similar nature which have the same land use interpretations.
The complex map units are those units containing soils of contrasting nature of more than 15%. Soil
boundaries were established by identifying representative soil profiles in the landform unit and then
correlating the landform with vegetation communities, drainage and other surface features. Soil pits
were classified according to Keys to Soil Taxonomy (Soil Survey Staff, 2003) and used to define
the map unit. The map (Plate 1) was compiled by plotting soil boundaries on 1:400 aerial photo
maps with the aid of topographic map and paired color aerial photographs. Ground checking was
used to verify the boundaries. Soils of each map unit are described in the following section and

the soil profile descriptions are list in Appendix A.

3.0 RESULTS AND DISCUSSION

3.1 SOIL MAP UNIT DESCRIPTION

The mapping units are based on ground truthing; excavated pits. Map unit symbols are
expressed in numbers as marked on Plate 1. Map Unit Legend is presented in Table 1. All soil
pits were classified to the family level according to Keys to Soil Taxonomy (Soil Survey Staff,
2003) and are presented in Appendix B.

3.1.1 Miscellaneous Land Types

3 — River channels and sand bars



4 - Escarpments
This unit includes landslides with precipitous slopes and without vegetation cover,

coal seams exposures, and escarpments along terrace breaks and steep hill slopes.

6 — Roads or Disturbed Area

This unit is limited to the road corridor and side casts.

3.1.2 Entisols

Entisols are soils formed recently with minimum horizon development.

3.1.2.1 Cryofluvents

Cryofluvents are cold Entisols having irregular decrease of organic matter contents at depth from
10 to 50 inches. They occur in valley floors, stream banks, and toe slopes adjacent to streams or

drainages.

13 -- Typic Cryofluvents— Typic Cryaquents complex, 0-8% slopes

The Typic Cryofluvents are deep, moderately well drained soils occur on nearly level to
gently sloping river terraces and flood plains. They formed in stratified sandy to medium-
coarse-textured alluvial material. Vegetation includes willow, white spruce, and alder. In
a representative profile, (Pedon 21), one inch of peat overlies a 7 inches of dark-brown
sand. The stratified substratum consists of sand, silt loam and loamy sand extending to
more than 30 inches depth. This unit also contains 20% Typic Cryaquents that have
loamy textured top soils over gravelly outwash. In a representative profile (Pedon 14)
there is a one inch of peat over 9 inches of brown loamy subsurface over 23 inches of
glayed sandy loam horizon. The substratum consists of gravelly sand extending to a depth

of more than 40 inches.



3.1.2.2 Cryopsamments

14 — Aquic Cryopsamment, 0-15% slopes

The Aquic Cryopsamments formed in alluvial fans and are moderately well to somewhat
poorly drained. Vegetation includes white spruce, alder, and grasses. In a representative
profile (Pedon 39) a recently deposited sand layer of 5 inches overlies a one inch organic
layer. The subsurface horizon consists of 12 inches of brown sand overlies stratified sand

extending to a depth of more than 40 inches.

15 — Typic Cryopsamments, sandy, 25-50 % slopes

The Typic Cryopsamments formed in sandstone parent material on hill slopes, landslides
and slumps at the foothills. They are well to excessively drained. In a representative
profile (Pedon 27), a thin (< 1 inch) organic layer overlies a loamy A horizons of 2
inches. Below 4 inches of brown loamy sand subsurface horizon overlies sand and

gravelly sand extending to a depth of more than 40 inches.

3.1.2.3 Cryorthents

These are excessively to well-drained loamy to coarse-textured Entisols formed in different

parent material and are widely distributed over the permit area.

16. - Typic Cryorthents, sandy, 0-12% slopes

These moderately deep, excessively to well drained soils occur on alluvial fans.
Vegetation on the Cryorthents is dominantly scattered white spruce, birch and thin shrubs.
The Typic Cryorthents are represented by Pedon 36. It generally has a very thin (less than
1 inch) organic mat over a 4 inches of dark brown organic rich surface layer over recently
deposited sand, about 7 inches thick. The buried subsoil includes a brown, very gravely

silt loam over fractured coal seam at 22 inches.



17 --Typic Cryorthents, sandy, 25-50 % slopes

These well-drained soils formed in residuum and colluvium of sandstone material on terrace
breaks, dissected foot slopes and toe slopes. The slopes range from plane to complex and
have a flat to undulating topography. The vegetation is characterized by white spruce with
scattered dense tall shrub understory. In a representative profile of Typical Cryorthents (Pedon
10), 8 inches of organic layer overlies one inch brown subsurface horizon. The substratum
consists of sand and very cobbly sand to more than 40 inches. Stones and boulders are

presented in some of the units.

18 — Typic Cryothents, sandy-Typic Dystrocryepts-Lithic Cryorthents, coarse-loamy
complex, 45-90 % slopes

The well to excessively-drained Typic Cryothents formed in residuum and colluvium of
sandstone material on back slopes and dissected foot slopes. The slopes range from plane to
complex and have a flat to undulating topography. The vegetation is characterized by white
spruce with scattered paper birch and tall shrub understory. In a representative profile of
Typical Cryorthents (Pedon 7), 4 inches of organic layer overlies 8 inches dark brown surface
horizon. The substratum consists of stratified very cobbly and very gravelly sand to more than
40 inches. This map unit includes 30% well-drained Typic Dystrocryepts (Pedon 16). These
soils formed in materials weathered from sandstone mixed with loess due to slope movements
and erosion. They are commonly found on saddle and bench slopes. In a representative profile,
a 3 inch organic layer overlies 5 inches of a brown subsurface horizon. The substratum
consists of light brown sandy loam to more than 40 inches. This map unit also includes about
15% Lithic Cryorthens (Pedon 15). These soils form in thin (< 10 inches) soils over sandstone

bedrock or coal seams.

19 - Typic Cryothents, sandy, 45-90% slope
The well to excessively-drained Typic Cryothents formed in residuum and colluvium of

sandstone material on ridge tops, shoulder slopes, back slopes and dissected foot slopes. The



slopes range from plane to complex and have a flat to undulating topography. The vegetation
is characterized by white spruce with scattered paper birch, patches of alder, shrub and grass
understory. In a representative profile of sandy Typical Cryorthents (Pedon 20), 2 inches of
organic layer overlies 14 inches brown to dark grayish brown surface horizon. The substratum
consists of a buried organic horizon of 4 inches thick over sandy substratum to more than 40
inches. This map unit includes 15 % Typic Dystrocryepts on some shoulder slopes and 3 %

Typic Cryofluvents in the bottom of deep and narrow drainageways.

3.1.2.4 Cryaquents
These are poorly to very poorly drained loamy to coarse-textured Entisols formed in alluvium in

lowlands including drainageways, depressions and low terraces along streams.

20 — Typic Cryaquents, sandy, 0-12% slopes

These deep, poorly-drained soils occur in basins and dissected drainageways with vegetation
dominated by dense willow shrubs with scattered black spruce. At the time of surveying, free
water at microlows and water table was within 25 cm to the surface of microhighs. In a
representative profile (Pedon 26), a grayish brown surface horizon of 4 inches overlies 7
inches of a medium textured, gleyed subsurface horizon with abundant and distinct mottles to
a depth of 13 inches. The substratum consists of gleyed loamy sand and sand with oxidized

color to a depth of more than 40 inches.

3.1.3 Inceptisols

Inceptisols are young soils in which modifications of parent material by weathering are weak.

They generally have a cambic horizon unless permafrost is present.

3.1.3.1 Cryaquepts



Aquepts are wet Inceptisols. Cryaquepts are Aquepts with mean annual soil temperature less than
50 degree F. These poorly drained soils occur mainly on terraces and toe slope slopes of the

permit area.

21 -- Histic Cryaquepts, 0-3% slopes

These deep, somewhat poorly drained soils occur on terraces and floodplains in the
northern part of the road corridor. They form in medium-textured alluvium. The slopes
are plane and have a slightly undulating relief. Vegetation includes dwarf white spruce,
dwarf birch, blueberry, sedges, willow, mosses (including sphagnum) and lichens. In a
representative profile (Pedon 3), a thin organic layer, about 2 inches, overlies a brown
sandy loam B horizon, about 5 inches thick. Next, there is a reduced and mottled silt loam
and oxidized gravelly sandy loam subsoil over very gravelly sand to more than 40 inches
deep. The water table was at 2 inches below the surface at the time of surveying. There

are about 1 % of stones at the surface.

22 -- Typic Cryaquepts, 3-15% slopes

These deep, poorly-drained soils occur in fans and low terraces. The slopes are convex to
concave. The vegetation is dominated by white spruce, ericaceous shrubs and grasses. In
a representative profile (Pedon 2), a 5 inch organic layer overlies 2 inches of dark grayish
brown, extremely cobbly silt loam. The subsurface horizon is strongly mottled gravelly
sandy loam of 5 inches thick overlies stratified very to extremely gravelly sandy loam to a

depth of more than 40 inches.

23 -- Typic Cryaquepts, 3-15% slopes

These poorly drained soils occur on drainageways and depressions along the streams. The
vegetation consists of black spruce, bog birch, sedge, and Sphagnum moss. In a
representative profile (Pedon 6), there is 4 inch thick peat layer overlying 10 inches of
oxidized very cobbly sandy loam subsurface horizon. A gleyed substratum with medium

texture, strong mottling at the lower boundary extends to 36 inches deep. The profile was



saturated with free water at 20 inches below the mineral surface. Rotten egg smell was

detected when a fresh pit was open to less than 12 inches.

24 — Histic Cryaquepts-Typic Cryaquepts, 0-8 % slopes

These deep, somewhat poorly drained soils occur on terraces in the northern part of the
road corridor. They form in medium-textured residual material from schist rocks. The
slopes are plane and have a slightly undulating relief. Vegetation includes dwarf white
spruce, dwarf birch, blueberry, sedges, willow, mosses (including sphagnum) and lichens.
In a representative profile (Pedon 1), a dusky red mat of peat and mucky peat, about 9
inches, overlies a dark gray extremely channary silt loam subsurface horizon, about 7
inches thick. The mottled lower subsurface horizon consists of stratified sand and silt

loam of 14 inches over a very gravelly silt loam to a depth of more than 40 inches deep.

25 -- Histic Cryaquepts, 8-25% slopes

These deep, poorly-drained soils formed in colluviuum and occur on concave to
undulating toe slopes. The vegetation is dominated by black spruce, ericaceous shrubs
sedges, grasses and mosses (Sphagnum and river moss). In a representative profile (Pedon
9), an 8 inch thick mucky peat overlies 9 inches of glayed sandy loam subsurface horizon.
The second layer of subsurface has abundant and distinct mottles extending to more than
20 inches deep. Water flew through depressions and drainageways and water table in the

pit was 4 inches below the surface of mineral horizon.

3.1.3.2 Dystrocryepts

Dystrocryepts are cold Inceptisols with brown to pale brown subsurface horizons (Bw) which

indicate soil materials have been weakly oxidized and the base saturation is less than 60% due to

weak leaching.

30 -- Aquic Dystrocryepts, 0-15% slopes



Aquic Dystrocryepts are Dystrocryepts with mottles or wet features associated with wetness
within 25 inches of the surface. These deep, moderately well drained soils occur on terraces in
the northern part of the road corridor. They formed in loess over river outwash. The vegetation
includes white spruce, willows, bog birch, mosses, and lichens. In a representative profile
(Pedon 30), a 3 inch peat layer overlies a thin (2 inches) mottled surface horizon (A). The upper
subsurface horizon consists of 15 inches of brown to grayish brown sandy loam. The lower
subsurface horizon consists of 10 inches of sand over a mottled sandy loam substratun of 10

inches thick. This map unit includes 15% of the soils with a very cobbly sandy loam substratum.

31 — Typic Dystrocryepts, loamy, 0-25% slopes

Dystrocryepts are Cryepts with base saturation less than 60% in the upper 30 inches of the
soil. These soils form on flat to gently sloping broad terraces. The vegetation community is
dominantly white spruce forest. In a representative profile (Pedon 25), a thin organic mat,
about 3 inches, overlies a thin (1 inch) black mucky sandy A horizon, and 24 inch thick
brown to grayish brown mottled sand and silty clay loam subsurface horizons (B and BC).
Below the B and BC horizons, there is a gray sand substratum extending to a depth of more
than 40 inches deep. Most of these soils show evidence of fire that resulted in a charcoal-rich

surface layer and strongly mottled subsurface horizons.

32 — Typic Dystrocryepts, sandy, 0-25% slopes

These well drained soils formed on moderately sloping ridge tops, shoulder slopes and
foothills of smooth, low hills weathered from sandstone. The vegetation community is
dominantly white spruce forest. In a representative profile (Pedon 17), a dark brown
organic layer of 5 inches overlies a light brown sandy loam subsurface horizon (Bw) of 7
inches thick. The substratum consists of pale yellow brown very cobbly sand extending

to a depth of more than 40 inches deep.

33 — Humic Dystrocryepts, loamy, 0-15 % slopes



Humic Dystrocryepts are Dystrocryepts with a dark surface horizon (A). They formed in
mixed parent material from colluvial and alluvial processes on well-drained upland
terraces The slopes are plane with a slightly undulating surface. Vegetation includes
white spruce, bog birch, ericaceous shrubs, mosses, and lichens. In a representative
profile (Pedon 5), a 2 inches of organic horizon (O) horizon overlies 6 inches of dark
brown surface horizon (A). The subsurface horizon (B) consists of 9 inches of dark
grayish brown silt loam ovelying gravelly sand and sand to a depth of more than 40

inches.

3.1.4 Spodosols

In Spodosols humus and/or humus metal complexes are translocated from surface into subsurface
horizons where they form a spodic horizon. This spodic horizon has reddish brown and dark
reddish brown colors. The leached horizon above the spodic horizon has a bleached, grayish

brown or gray color. Most Spodosols form in coarse-textured, mostly sandy parent material.

40 — Typic Haplocryods, 40-70 % slopes

Haplocryods are Spodosols formed in areas with cryic soil temperature regimes (mean
annual temperature less than 50 degree F) and weakly developed spodic horizons. These
soils formed in sandy material on moderately steep to steep terrace breaks. Vegetation
includes scattered white spruce, dwarf birch, blueberry, and a thick lichen cover. In a
representative profile (Pedon 4), a thin mat of peat, about 1 inch thick, overlies an 1.5
inch waekly leached grayish brown subsurface horizon (BE). The spodic horizons (Bs)
below are reddish brown to yellowish brown very gravelly sandy loamy and sand, about

10 inches thick. The sandy substratum (C) extends to more than 40 inches in depth.

10



3.2  SOIL PROPERTIES

3.2.1 Morphological Properties

Morphological properties are summarized in Appendix C and also described in the Map Unit

Description section.

3.2.2 Chemical Properties

The chemical property of the soils along the road corridor is limited to soil pH because it is the
most useful index for other soil properties. Due the common bedrock geology and stratigraphy,
soils in the surveyed area shared similar property with those from the Two Bull Ridge area which
were studied in detail in the soil resources baseline report (Ping, 1992). In general, the soils are
dominantly acidic in reaction. Based on field measurement in selected pits, the pH values in the
organic horizons range from 3.6 to 6.4 with an average of 4.6. The pH values of the upper Bw
horizons range from 3.8 to 4.7 with an average of 4.3. The values of the lower B horizons range
from 5.3 to 6.7 with an average of 5.4. The values increases slightly in the C and the gravely 2C
horizons. But wherever there is sandstone substratum C and 2C horizons), the pH values

increase to 6.5 to 7.5.

3.2.3. Physical Properties

The common soil structure in the surveyed area is platy due to the action of seasonal frost. In
some pits, weak medium subangular blocky structures were observed in the B horizons. Soil
textures ranges from silt loam to extremely gravelly or cobbly sandy loam to sand. On terraces

and floodplains, stratification of different textures was observed.

3.2 CRITERIAFOR SUITABILITY
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The suitability of the soils for topsoil in the permitting area has been performed by reviewing the
morphological, physical and chemical properties. Soils in the permitting area generally formed
in residual material weathered from bedrock including sandstone in the southern part of the road
corridor and Birch Creek schist in the northern part of the corridor, wind deposited material
(loess), outwash gravel, and water laid sediments. These materials are not highly weathered and
do not have properties adversary to plant growth (Ping and Kajia, 1989; Ping, 1992). Based on
test plots conducted at the nearby Two Bull area that shares similar lithology, Helm (1996) has
proved that the native soils in the area are suitable for revegetation. The criteria used to establish

the suitablity of the topsoil are summarized in Table 3.

The criteria for suitability are selected based on suitability for plant growing medium.

2). pH -- pH value is an index of soil acidity. Through out the permitting area, pH values for
most soil horizons are more than 4.0. The lower values are found mostly in the organic
horizons. But considering the fact that the bulk density of the organic horizon is only one
fifths of the mineral horizons, (0.3 vs. 1.5 g/cm3, respectively), after stockpiling, the pH
values of the mixed soils horizons would range from 5.0 to 5.6. Thus, pH is not a

limiting factor of suitability in the permitting area.

(2).  Soil texture -- medium to fine textured soil materials are suitable because they have better water
and nutrients holding capacity for plant growth. The texture classes are considered suitable
including sandy loam, fine sandy loam, silt, silt loam, loam, silty clay loam, muck sandy loam,
mucky silt loam, mucky loam, peat, muck peat, peaty muck, and muck. Soils in the permitting
area are dominantly coarse textured in the southern part due to the sandstine bedrock and
medium textured in the northern part due to mixed alluvial and colluvial materials from the
schist bedrock and eolian deposits. The wind blown materials were eroded and redeposited by
water in low land and along the streams. No finer-textured soils such as clay loam, or clay are
found in the permit areas, and silty clay loam was found in only in one horizon of one pit.

Generally, regardless of texture, it is suitable for topsoil when the A and B horizons are mxied

12



@3).

(4).

3.4

with organic layers. But some of the substratum, the C or 2C horizons are derived from river
outwash or flush flood which contains varying amount of rock fragments. When the gravel
exceeds 35% by volume, the materials are not suitable for stockpiling. Some of the C and 2C

horizons are sandy materials and are also not suitable for stockpiling.

Coarse fragments -- Coarse fragments is defined as mineral fragments larger than 2 mm
in diameter, and it serves as texture modifier. Excessive coarse fragments will decrease
the water and nutrient holding capacities. Thus for suitable soil materials the content of
rock fragment is best limited to 35% by volume or 50% by weight. In the USDA soil
texture class, rock fragment over 35% by volume is designated as very gravely or very

cobbly depending on the size of coarse fragments.

Slope -- Slope is not a soil property but a map unit property. In the permitting area, the nature
topographic break ranges from 40 to 45% slope depending on the map units. Generally, when
slope is too steep, it hibit the ability of equipment to maneuver as required to collect the
soil, especially under wet or frozen conditions. In addition, these soils are generally
shallow with topsoil mixed with substratum materials, mostly sandstone materials or

outwash gravel.

SALVAGE DEPTH

The salvage depth is defined as the depth of the soil material reaches a contrasting layer such as

sand or very gravely layers, or to bedrock or the coal seam. The maximum salvage depth of each

map unit is summarized in Table 4.
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Table 1. Soil Map Unit Legend in the Jumbo Dome Road Access Corridor

Symbol

Map Unit Name Pit #

3
4
6
13

14
15
16
17
18

19
20
21
22
23
24

25

30

31

32

33

40

River channels and sand bar
Escarpments, rock outcrops
Roads or disturbed areas, roads

Typic Cryofluvents, sandy-Typic Cryaquepts, loamy complex, 0-15

% slopes 14,21
Aquic Cryopsamment, 0-15% slopes 39,
Typic Cryopsamment, sandy, 25-60% 27, 40, 41, 37, 38

Typic Cryorthent, sandy, 0-12 % slopes 36
Typic Cryorthent, sandy, 25-50 % slopes 10,
Typic Cryorthent-Typic Dystrocryept-Lithic Cryorthents complex,

coarse-loamy, 45-90 % slopes 7, 15, 16,
Typic Cryorthent, sandy, 45-90 % slopes 19, 20, 22, 23, 24,
Typic Cryaquent, sandy, 0-12 % slope 26, 29
Typic Cryaquept, 0-3 % slopes 3
Typic Cryaqupet, 3-15 % slopes 2,28, 33
Typic Cryaquept, 15-45% slopes 6
Histic Cryaquept-Typic Cryaquepts complex, 0-8 % slopes
1,11,12,18
Histic Cryaquept, 8-25 % slopes 9,13,
Aquic Dystrocryept, 0-15 % slopes 8, 30,

Typic Dystrocryept, loamy, 0-25 % slopes 25, 31, 32, 34, 35,
Typic Dystrocryept, sandy, 0-25 % slopes 17
Humic Dystrocryept, loamy, 0-15 % slopes 5

Typic Haplocryod, 40-70% slopes 4
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Table 2. Morphological Characteristics of pedons of Jumbo Dome Access Road

Pedon Depth Munsell color Field Gravel Saturation/  Roots Water table
Horizon (inch) (moist) Texture (est) wetness Limiting
% vol layer

Pedon 1

Oe 0-2.5 7.5YR3/2 PT MK M 3vff,2m

Oa 2.5-9 7.5YR3/2 MK M 3vff,2m

Bg 9-16 2.5Y3/2, 10YR3/2 20% CNXSIL 75 M 2f,Im Excessive

BC 16-30 7.5YR4/4; 10YR3/2 55%S, M rock
45%SIL fragment

C 30-40 10YR2/2 VGSIL 50 M

Pedon 2

Oi 0-2.5 7.5YR3/3 PT M 3vf, f, 2m

Oa 2.5-5 7.5YR 3/2 MK M 3vf, f, 2m

A 5-7 10YR3/2 KXMKSIL 70 M 2fm, 1c Excessive

Bg 7-12 50%2.5Y4/2; 7.5YR4/6 GSL 20 M rock

BC 12-16 10YR3/3 KVSL 60 M fragment

C 16-40 10YR3/3 KXSL 70 M

Pedon 3

Oe 0-2 7.5YR3/3 MK PT w 3vff2m

Bw 2-7 10YR4/3 SL 10 SAT’D 3vffim 2” water

Bgl 7-12 2.5YR3/2, matrix SIL 10 SAT’D 1vf f table

Bg2 12-20 7.5YR4/4 GSL 16 w

2C 20-40 variegate GVS 65 M

Pedon 4

Oi 0-1 7.5YR2.5/2 PT M 1F2M

AE 1-2.5 10YR4/2 FSL M 2VF,F,3M1C

Bsl 2.5-10 7.5YRA4/4 GVSL 40 M 2F3M

Bs2 10-12 7.5YRA4/6 LS M 2F3M

BC 12-22 10YR5/4 S M 1FM

C 22-40 10YR5/3 S M 1F

Pedon 5

Oe 0-2 7.5YR2.5/2 MKPT M 3VF2M

A 2-8 10YR2/2 KVSIL 40 M 3VF,F.2M

Bw 8-17 10YR3/2 SIL M 2VF,F,AM

BC 17-28 7.5YRA4/6 GS 18 M 1VF,F.M

C 28-40 10YR3/2 S M

Pedon 6

Oe 0-3 10YR2/1, 2/2 MKPT M 3VF,1FM

Oa 3-4 10YR2/2 MK M 3VF,F1M

BE 4-10 10YR4/3 KVSL 40 M 3VF,F1M

Bs 10-14 7.5YRA4/4;4/6 KVSL 50 w 2VF,FIM

Bgl 14-24 2.5Y4/1; 2/1(10%) SIL SAT 1F

Bg2 24-36 10YRA4/4;2.5Y4/2(40%) SL SAT
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Pedon 7
Oi

Al

A2

2AC

2C
Pedon 8
Oi

A

Bw
2BC

2C
Pedon 9
Oi

Oa

Bgl

Bg2
Pedon 10
Oi

Oe

Oa

Bw

2BC

3C
Pedon 11
Oe

Oa

By

BC

C

Pedon 12
Oi

A/O

Bg

BC

C

Pedon 13
Oe

Oa

A

Oa’

Bwl
Bw2

BC

2C
Pedon 14
Oi

A

Bw

Bg

C

0-4
4-12

12-22
22-32
32-40

0-2
2-3
3-10
10-13

13-40

0-4
4-8
8-17
17-20

45
5-8

9-18
18-40

0-3
3-8
8-16
16-32
32-40

0-3
3-6
6-14
14-32
32-40

0-2
2-8
8-11
11-14
14-17
17-22
22-36
36-40

1-5
5-9
9-32
32-40

10YR2/2
10YR2/2
10YR3/2
2.5Y5/1

7.5YR2.5/3

10YR3/2
7.5YR4/6;2.5Y4/1;4/2(40%)
10YRA4/3, 2.5Y4/3(30%);
10YR4/6(10%)

variegate

7.5YR3/3

10YR2/

2.5Y4/2

10YR4/4;2.5Y 4/2(40%)

7.5YR3/2
7.5YR3/2
7.5YR2.5/1
10YR4/4
10YR4/3
2.5Y4/3

5YR3/2

7.5YR3/3;5YR3/2
2.5Y3/1;7.5YR4/6;7.5YR3/3
10YR4/1

10YR4/4

7.5YR2.5/2

10YR2/1; 5YRA4/3
2.5Y4/1

7.5YRA4/4; 2.5Y4/1(40%)
variegated

7.5YR3/2
7.5YR2.5/2
10YR3/2
7.5YR2.5/1
10YR3/2
10YR4/2; 2.5Y3/2
2.5Y4/2;10YRA4/4
10YR4/4

7.5YR3/2

2.5Y4/2

10YRA4/4; 4/6;2.5Y4/1
2.5Y4/1

variegated

PT
SIL
KXS
GVS
GS

PT
SIL
SIL
KVSL

GXS

PT
MK
SL
SL

PT
PTMK
MK
SL
KVS
S

PTMK
MKSIL
SIL

SL
GSL

PT
MKSIL
SIL

LS

GS

CHVPTMK
MK

SIL

MK

SL

SL

SIL

GLS

PT
SL
LS; SIL
SL
GS

70
45
20

45

70

40

20

20

45

20

20

L ZLLZLLL Z£LL5K0

SAT
SAT

ITLIZLZLL I 5L LKL LKL

im
3vf,f2m,1
2vf.f,1m
1fm

1f

3VF,F.2M

2VF,F,2M

1VFF

1VF,F 10” to very
gravelly layer

2VF,F, 1M 4” to water
2VF,F.M table
2VF,F.M

2VF,FM,1C

3VF,FM,1C

3VF,F

3VF,F, 1M

3VF,F, 1M 40” to very
1F,M gravelly

3VF,F.M

3VF,F.M

2VF,F

1VF,F 24” to water
1F table

3VF,F,2M
3VF,F,1M
2VF,F

1F

3VF,1F,M
3VF,F,2M
3VF,F
3VF,F,.M
2F,M
1F,M

3VF,F,2M,1C
3VF,F,.M,2C
3VF,F,1M
1F,M
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Pedon 15
Oi

Bw

R

Pedon 16
Oe

Bw

C1

C2
Pedon 17
Oi

Oe

Oa

Bw

2BC

2C
Pedon 18
Oe

Oa

Bw

Bg

C

Pedon 19
Oi

A

AC

C

Pedon 20
Oe

A

B&A
Oa’

ACb

C

Pedon 21
Oi

A

Ab

C1

AD’
A&C2
Pedon 22
Oi

Oa

A

AC

C1

C2

0-2
2-5
5+

0-3
3-8
8-24
24-40

3-4
4-5
5-12
12-20
20-40

0-4
4-8
8-17
17-28
28-40

0-4
4-16
16-24
24-48+

2-11

11-16
16-18
18-24
24-40

0-1
1-8
8-10
10-12
12-15
15-40

0-1
1-8
8-12
12-20
20-30
30-48

10YR2/2
10YR5/6
10YR4/3

7.5YR2.5/2
10YR5/3
10YR6/4
10YR6/4

7.5YR2.5/2
10YR2/2
10YR2/2
10YR5/6;4/4
10YR4/3
10YR4/2

7.5YR3/2

7.5YR2.5/1

10YRA4/3; 2.5Y4/1 (10%)
2.5Y4/1;:10YR4/4
10YR4/4

10YR2/2
10YR3/4

2.5Y3/3; 10YR2/1
2.yY4/2

10YR3/3
7.5YR2.5/3

10YR4/4;7.5YR2.5/2 (30%)

7.5YR2.5/2
2.5Y4/3
2.5Y4/2

10YR2/2
10YR3/3;20%10YR2/2
10YR3/3

2.5Y4/3

10YR4/2

10YR3/3;4/3

10YR2/2
10YR4/3
10YR5/4
10YR4/3
10YR4/3

PT
GSL

PTMK
GSL
SL

SL

PT
PTMK
MKSL
SL
KVS
KVS

PTMK
MK
FSL
FSL
GSL

PT

SIL

LCoS
LS

PT
MKS
LFS
SL
FS

30

20
10
10

70
70

10

10
20

<L

D
D

Y=g £ £

LTLIZLZLLL I LKL LKL

3VF,FM

3VF,F,.M
2VF,F,.M
21VF,F,2M

2VF,F,.M
3VF,FM
3VF,FM
2F,.M
1F,M

3VF,1F,2M
3VF,F,1M
2VF,F,1M
1F

3VF,1F,2M
3VF,F,.M,1C
2VF,F,.M
1F,M

3VF,2F,M
3VF,F,1M
3VF,F
2VF,F,1M
2F, 1M
1IVF,FM

2F,M
2VF,F,3M
2VF,F,1M
2VF,F
2VF,F
1VFF

3VF,F,M,1C
3VF,F,2M,1C
2VF,F,1M
2VFF

2VFF

5” to bedrock

Sandy texture

Sandy texture
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Pedon 23
Oi

Oa

A

AC

Ab

C

Pedon 24
Oi

Oe

AC

Ab

C1

2C2
Pedon 25
Oe

O/A

Bw

BC

C

Pedon 26
A

Bg

C1

C2
Pedon 27
0i/Oe

A

Bw

BC

C1

C2
Pedon 28
Oi

Oa

Bw

Ab

Bwb

BC

AD’
Pedon 29
Oe

Oa

Bgl

Oa’
Bg2
C

0-1
1-4
4-10
10-24
24-25
25-40

0-2
2-4
4-11
11-14
14-21
21-40

0-3

4-8
8-28
28-40

0-4
4-13

13-24
24-40

0-1

3-7
7-15
15-29
29-40

1-2
2-8

9-22
22-33
33-42

0-2
2-4
4-6

6-12
12-16
16-24

7.5YR2.5/3
10YR4/4
10YR4/3
10YR2/2
2.5Y4/3

10YR3/3;2/2
10YR4/4
10YRA4/3; 2/2
10YR4/2
2.5Y4/2

10YR2/1

10YR2/1

10YR3/4; 7.5YR3/3
2.5Y5/3;4/3
2.5Y4/1

2.5Y4/3
5Y4/1;35%2.5Y4/2;
30%7.5YR3/3
7.5YR4/4; 40%2.5Y4/1
10YR3/3

10YR2/2
10YR3/2
2.5Y4/3
2.5Y4/2
2.5Y3/2;4/3
2.5Y4/2

10YR2/2
10YR5/4;5/6;20%5Y6/1
10YR3/3

10YRA4/6;8/1; 20%2.5Y5/2

2.5Y6/4
10YR4/3

7.5YR2.5/1

7.5YR3/1
10YR3/2;20%2.5Y3/2;
7.5YRA4/4

10YR2/1

5Y3/1

variegated

PT
MKS
s
s
MKS
s

PT
SMKPT
s

s

LS

SIL

PTMK
MKS
S
SICL
S

LCoS
SIL

LS
S

MKPT
SL

LS

S

S

GS

PT
MK
SL
SL
GSL
GSL
LS

PTMK
MK

MK
STVS
KXS

10
12
20

20

20

30

40
70

LTI L I £ 5K LKL LKL LL £k

2VF,F,3M
2VF,F,M,1C
1VF,F,2M
1VF,FM
1VF

3VF,F,2M
3VF,F,1M
3VF,F,1M
3VF,F,2M
1VF,F

2VF,F,.M
3VF,F,.2M,1C
3VF,F,2M
1VF,F,2M
1F,M

3VTF
3VF,2F

1F
1F

3VF,1F
3VF,F
3VF,F
2VF,F
1VFF

3VF,F,2M
3VF,F,1M
3VF,F
2VF,1F
1F

1VFF

3VF,F,1M

3VF,F,2M
3VF,F

3VF,F

Sandy texture

sandy

sandy

12” to stony
sand
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Pedon 30
Oi
A

Bwil
Bw2

BC

C

Pedon 31
Oe

Oa

Al

A2

A3

A&B

C

Pedon 32
Oe

A

E

Bw

Ab

Bwb

C

Pedon 33
Oi

Oe

Bgl

Bg2

Bg3

C

Pedon 34
Oe

O/A
A&B

BC

C

Pedon 35
Oi

AB

Bw

BC

Ab

C

Pedon 36
Oi

Oe

Bw

BC

C

0-3
3-5

5-16

16-20
20-30
30-40

0-3

6-12

12-14
14-20
20-34
34-40

0-4
4-6

7-16
16-17
17-31

31-40

0-2
2-4
4-13

13-20

20-25
25-40

0-2
2-8
8-17
17-25
25-40

0-43
4-6
6-8
8-19
19-20
20-40

0-2
2-4
4-15
15-17
17-40

7.5YR2.5/2
10YR2/2;20%2.5Y4/1;
10YR4/4

10YR3/4

2.5Y4/4

10YR4/4;4/3
7.5YR5/8;2.5Y4/3

7.5YR2.5/2
10YR2/2

10YR2/2

10YR2/1

10YR2/2
10YR2/2;3/2 (40%)
10YR4/6

10YR2/1

10YR2/2

10YR5/2

10YR4/4;4/6

10YR2/2
10YR4/4;20%2.5Y4/1;10%
5YR4/6;20%10YR2/1
2.5Y5/2

10YR2/2

7.5YR2.5/3
10YR3/4;30%7.5YR3/3;10%
10YR3/2
2.5Y4/4;30%10YR4/4;
20%10YR3/4
2.5Y4/2;20%7.5YR4/6
variegated

7.5YR2.5/3

10YR2/2
10YR2/2;40%7.5YR2.5/2
2.5Y5/4;10YR4/6
2.5YR4/3;10%10YRA4/6

7.5YR2.5/2
7.5YR2.5/2
7.5YR3/3
2.5Y4/2
10YR2/2
2.5YR3/2

7.5YR2.5/2
7.5YR2.5/2
10YR2/2

2.5Y3/3; 10YR3/3
2.5Y3/3; 10YR2/2

PT
SL

SL
FSL

SL

MKPT
MK
SIL
SIL
SIL
SIL
LFS

PTMK
SIL
SIL
VFSL
SIL
SL

PT
PTMK

LS

SIL
GS,SIL

PT
MKSL
SL
VFSL
VFSL

PT
SL
SL
SL
SL
SIL

PT
PTMK
SL

GLS

10

20

TLIZLZLZL ZTZTZLZLTZLLZE ZEEZTZEZ £ £ = £ ZTZEZTZZZE ZEZZLLZEZLLELE ZLgLLE £

3VF,F,2M
3VF.FM

2VF,F,.M
1VF,F

3VF,F,.M
3VF,F,1M
3VF,F,1M
3VF,F,1M
2F

1F

3VF,1F,2M
2VF,F,.M
3VF,F,1M
2VF,F,1M
1VFF
1VFF

3VF,F,1M
3VF,F,1M
3VF,F

2VF,F

1VFF

3VF,F,2M
3Vf,F.2M
2VF,F,1M
1VFF

3VF,F,2M
3VF,F,1M
3VF,F,1M
3VF,F,1M
2VFF

1F

3VF,F,M
3VF,F,.M
2VF,F,1M
2VFF
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Pedon 37
A

AC

C

Cr
Pedon 38
Oi

OA

C

2Bwb
2BC

Cr

Pedon 39
Oi

C1

Oa/C
Bwb

Ab

2C2

2C3
Pedon 40
Oi

Oe

A

AC

C1

C2

C3
Pedon 41
Oi

Oe

A

C1

C2

0-12
12-21
21-30
30+

0-0.5
0.5-4
4-11
11-15
15-22
22+

0-0.5
0.5-6
6-7
7-19
19-21
21-30
30-40

0-2

6-10

10-17
17-28
28-30
30-40

0-2
2-6
6-19
19-32
32-40

10YR4/3
2.5Y4/3
2.5Y6/2

7.5YR2.5/2
10YR4/3
7.5YR4/4
5YR4/3
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Table 3. Criteria to Establish Suitability of Topsoil

Parameter Unsuitable Level
pH <4.0

Texture sand, clay
Coarse fragments

Gravel (2mm-3inch)

Cobble and stone

Slope

>35% by volume

>15% by volume

>33%
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Table 4. Maximum Potential Salvage Depth of Topsoils in Jumbo Dome Road Acess

Corridor Permitting Area

Maximum Potential

Map Unit Symbol Salvage Depth (inch) % Slope Limiting Factors
3 N/A 0 wetness
4 N/A >100 no topsoil
6 N/A N/A utility corridor
13 40 0-15 seasonal wetness
14 40 0-15 sand
15 40 25-60 sand, steep slope
16 40 0-12 sand
17 40 25-50 sand, steep slope
18 N/A 45-90 steep slope
19 N/A 45-90 steep slope
20 40 0-12 wetness, sand
21 40 0-3 wetness
22 40 3-15 wetness
23 40 15-45 wetness, steep slope, stone
24 40 0-8 wetness
25 40 8-25 wetness, sand
30 40 0-15 ocassional gravelly
substratum
31 60 0-25 none
32 40 0-25 sandy
33 40 0-15 none

40 40 40-70 sand, steep slope




APPENDIX A.

Soil Profile Descriptions of excavated pits, Jumbo Dome Road Access Corridor

Pit # U-1

Pedon Decription

DATE Sampled: 09/07/2005
Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome Access Road
Latitude: 63°58.792° N

Longitude: 148°45.261° W

Elevation: 2185 ft asl (GPS)

Slope Characteristic Information
Slope: 1 percent

Aspect: 250 degrees

Horizontal Shape: plane
Vertical Shape: plane

Physiographic Province:

Local: terrace

Geomorphic Position: middle slope

Microtopography: slightly undulating and Sphagnum mounds

Surface stones: none

Parent material: alluvium

Drainage: poor (standing water in between mounds and microlows in 20% of the unit)
Runoff: negligible

Type of Erosion: none
Degree of Erosion: none

Classification: Loamy-skeletal, mixed, active, frigid Histic Cryaquept

Vegetative Information:

Landcover type: Spruce forest

Plant Names: Picea mariana, Betula grandulosa, Salix spp., Ledum groenlandicum, Vaccinium vitis-
idaea, Vaccinium uliginosum, Calamagrostis canadensis, Hylocumium splendens, Plorusium schreberi,
lichens.

Described and sampled by: C.L. Ping

Oe — 0to 6 cm; black (7.5YR 3/2) peaty mucky; many very fine, fine and common medium roots; abrupt
smooth boundary. (6-10 cm)
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Oa - 6 to 22 cm; dark brown (7.5YR3/2) muck; weak medium subangular structure; very friable,
nonsticky and nonplastic; many fine and common medium roots; abrupt smooth boundary

Bg — 22 to 41 cm; very dark grayish brown (10YR3/2; 20% 2.5Y3/2 in mass) extremely channery silt
loam; 75% subrounded channers (60%), cobblestone and gravel; weak medium subangular structure;
friable, slightly sticky and slightly plastic; many very fine, common fine and few medium roots; abrupt
wavy boundary

BC — 41 to 75 cm; 55% brown, strong brown (7.5YR4/4, 4/6) sand and 45% very dark grayish brown
(10YR3/2) silt loam with 20% Fe concentration (10YR4/4) along platy structure faces; Single grains and
strong medium lenticular structures, respectively; loose and nonsticky and nonplastic in sand; friable,
slightly sticky and slightly plastic; abrupt smooth boundary

C — 75 to 100 cm; very dark brown (10YR2/2) very gravelly silt loam; 50% angular and subrounded
gravel and fractured schist; strong fine lenticular structure; friable, slightly sticky and slightly plastic.

Pit # U- 2
Pedon Decription
DATE Sampled: 09/07/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°58.539° N
Longitude: 148°45.312° W

Slope Characteristic Information
Slope: 8 percent

Aspect: 260 degrees

Horizontal Shape: slightly convex
Vertical Shape: slightly convex
Elevation: 2150 ft asl (GPS)

Physiographic Province:

Local: alluviual fen

Geomorphic Position: upper slope
Microtopography: slightly undulating
Surface stones: none

Parent material: alluvium over river outwash
Drainage: poor

Runoff: negligible

Type of Erosion: none
Degree of Erosion: none

Classification: Loamy-skeletal, mixed, active, frigid Typic Cryaquept
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Vegetative Information:

Landcover type: forest tundra

Plant Names: Picea mariana, Picea glauca, Betula grandulosa, Salix spp., Vaccinium vitis-idaea,
Vaccinium uliginosum, Calamagrostis canadensis, Hylocumium splendens, lichens.

Landuse:
Described and sampled by: C.L. Ping

Oi —0to 6 cm; dark brown (7.5YR 3/3) peat; many very fine, fine and common medium roots; abrupt
smooth boundary.

Oa - 6 to 12 cm; dark brown (7.5YR3/2) muck; weak medium subangular structure; very friable,
nonsticky and nonplastic; many very fine, fine, common medium and few coarse roots; abrupt smooth
boundary

A —12 to 16 cm; very dark grayish brown (10YR3/2) extremely cobbly mucky silt loam; 70% cobble
stone and gravel; massive; 60% subrounded cobblestone massive; friable, slightly sticky and slightly
plastic; many very fine, common fine and few medium roots; abrupt smooth boundary

Bg — 16 to 24 cm; 50% olive brown (2.5Y4/2),40% strong brown (7.5YR4/6) and 10% dark olive brown
(2.5Y3/3) gravelly sandy loam; moderate medium platy structure; friable, slightly sticky and slightly
plastic; few very fine and fine roots; clear wavy boundary

BC — 24 to 40 cm; dark brown (10YR3/3) very cobbly sandy loam; 60% subrounded cobble and gravel;
massive (slightly compact); friable, nonsticky and nonplastic; clear smooth boundary

C —40to100 cm; dark brown (10YR3/3) extremely cobbly sandy loam; 70% subrounded cobble, gravel
and fractured schist; massive (slightly compact); friable, nonsticky and nonplastic.

Pit # U- 3
Pedon Decription
DATE Sampled: 09/07/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°58.853° N
Longitude: 148°45.267° W

Slope Characteristic Information
Slope: 0 percent
Aspect: degrees
Horizontal Shape:
Vertical Shape:
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Elevation: 2152 ft asl (GPS)

Physiographic Province:

Local: alluviual fen

Geomorphic Position: middle of the fen

Microtopography: flat but dissect by draginageways

Surface stones: none

Parent material: alluvium over river outwash

Drainage: very poor

Type of saturation: epi-saturation; periodical inundation of surface water

Type of Erosion: none
Degree of Erosion: none

Classification: Coarse loamy over sandy or sandy-skeletal, mixed, frigid Typic Cryaquept

Vegetative Information:

Landcover type: shrubland

Plant Names: Picea glauca, Betula grandulosa, Salix spp., Vaccinium uliginosum, Carex spp.,
Hylocumium splendens, lichens.

Described and sampled by: C.L. Ping

Oe —0to 5 cm; dark brown (7.5YR 3/3) mucky peat; many very fine, fine and common medium roots;
abrupt smooth boundary.

Bw — 5 to 17 cm; brown (10YR4/3) sandy loam; 10% pebble; massive, saturated; friable, nonsticky and
nonplastic; many very fine, common fine and few medium roots; abrupt smooth boundary

Bgl — 17 to 30 cm; very dark grayish brown (2.5Y3/2) silt loam; 10% pebble weak medium platy
structure; friable, slightly sticky and slightly plastic; few very fine and fine roots; abrupt wavy boundary

Bg2 — 30 to 50 cm; brown (7.5YRA4/4) gravelly sandy loam; 16% pebble; massive friable, nonsticky and
nonplastic; abruptr smooth boundary

2C —50 t0100 cm; variegated very gravelly sand; 65% clean gravel.

Pit#U-4
Pedon Decription
DATE Sampled: 09/07/2005

Soil Series: Not surveyed

Location Information
Soil Survey Area:
Latitude: 63°58.” N
Longitude: 148°45.° W
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Elevation: 2170 ft asl (GPS)

Slope Characteristic Information
Slope: 52 percent

Aspect: 110degrees

Horizontal Shape: convex
Vertical Shape: convex

Physiographic Province:

Local: terrace break

Geomorphic Position: middle slope
Microtopography: slightly undulating
Surface stones: none

Parent material: outwash

Drainage: excessive

Type of saturation: none (upland)

Type of Erosion: sheet
Degree of Erosion: moderate

Classification: Coarse loamy over sandy or sandy-skeletal, mixed, frigid Typic Cryorthod

Vegetative Information:

Landcover type: open forest

Plant Names: Picea glauca, Betula grandulosa, Salix spp., Vaccinium vitis-idaea, Empetrum nigrum,
lichens.

Described and sampled by: C.L. Ping

Oi —0to 2 cm; very dark brown (7.5YR 2.5/2) peat; many very fine, few fine and common medium
roots; abrupt smooth boundary.

AE — 2 to 6 cm; brown (10YR4/2) fine sandy loam; weak medium platy structure; friable, slightly sticky

and slightly plastic; common very fine, fine, many medium and few coarse roots; clear smooth boundary

Bs1 — 6 to 25cm; brown (7.5Y4/4) very gravelly sandy loam; 40% gravel, Fe-organic complex
undercoating; weak medium subangular structure; friable, nonticky and nonplastic; many medium and
common fine roots; abrupt smooth boundary

Bs2 — 25 to 30 cm; strong brown (7.5YR4/6) loam sand; single grain; loose, nonsticky and nonplastic;
many medium and common fine roots abrupt smooth boundary

BC — 30 to55 cm; yellowish brown (10YR5/4) sand, single grain; loose, nonsticky and nonplastic; few
fine and medium roots; clear smooth boundary

C - 55 to 100 cm; brown (10YR5/3) sand; single grain; loose, nonsticky and nonplastic; few fine roots.
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Pit#U-5
Pedon Decription
DATE Sampled: 09/07/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome access road
Latitude: 63°58.864° N

Longitude: 148°45.170° W

Elevation: 2177 ft asl (GPS)

Slope Characteristic Information
Slope: 8 percent

Aspect: 280 degrees

Horizontal Shape: plane
Vertical Shape: plane

Physiographic Province:

Local: terrace

Geomorphic Position: middle slope
Microtopography: slightly undulating
Surface stones: none

Parent material: loess over outwash
Drainage: moderately well

Type of saturation: none (upland)

Type of Erosion: sheet
Degree of Erosion: moderate

Classification: Coarse loamy over sandy or sandy-skeletal, mixed, frigid Humic Dystrocryept
Vegetative Information:

Landcover type: shrubland

Plant Names: Picea glauca (scattered), Betula grandulosa, Salix spp., Vaccinium vitis-idaea, Empetrum
nigrum, Vaccinium uliginosum, Hylocumium splendens, Polytricum spp., Kinnikinnick, lichens.

Described and sampled by: C.L. Ping

Oe — 0 to 4 cm; very dark brown (7.5YR 2.5/2) mucky peat; many very fine, few fine and common
medium roots; abrupt smooth boundary.

A —41to 21 cm; very dark brown (10YR2/2) and very dark grayish brown (10YR3/2) very cobbly silt

loam; 30% 5-10" flat cobblestones and 10% gravel; weak medium platy structure; friable, slightly sticky
and slightly plastic; many very fine, fine, common medium roots; abrupt smooth boundary
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Bw — 21 to 42 cm; mixed; 40% very dark grayish brown (10YR3/2) silt loam and 60% strong brown
(7.5Y4/6) gravelly sand; strong thin platy structure in silt loam; friable, slightly sticky and slightly
plastic; single grain and nonsticky and nonplastic in sand; common very fine, fine and few medium
roots; clear smooth boundary

BC — 42 to 70 cm; stratified strong brown (7.5YR4/6) gravelly sand and dark yellowish brown
(10YRA4/4) gravelly sandy loam; single grain; loose, nonsticky and nonplastic; few fine and medium
roots; clear smooth boundary

C — 70 to 100 cm; very dark grayish brown (10YR3/2) very gravelly silt loam; massive, compact; slightly

firm, slightly sticky and slightly plastic.

Pit# U- 6
Pedon Decription
DATE Sampled: 09/07/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°58.910° N
Longitude: 148°45.045° W
Elevation: 2130 ft asl (GPS)

Slope Characteristic Information
Slope: 34 percent

Aspect: 110degrees

Horizontal Shape: complex
Vertical Shape: complex

Physiographic Province: Alaska Range

Local: valley

Geomorphic Position: upper slope
Microtopography: slump, undulating

Surface stones: none

Parent material: colluvium

Drainage: poor

Type of saturation: endo saturation (ground water)

Type of Erosion: gully
Degree of Erosion: moderately high

Classification: Coarse loamy over sandy or sandy-skeletal, mixed, frigid Typic Cryaquept

Vegetative Information:
Landcover type: forest
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Plant Names: Picea mariana, Betula grandulosa, Salix spp., Vaccinium uliginosum, Carex spp.,
Calamagrostas canadensis, Hylocumium splendens, Polytricum spp., Sphagnum spp., Empetrum nigrum,
lichens.

Described and sampled by: C.L. Ping

Oe — 0 to 8 cm; black (10YR 2/1) and very dark brown (10YR2/2) mucky peat; many very fine, few fine
and few medium roots; abrupt irregular boundary (0-10 cm)

Oa —81to 11 cm; very dark brown (10YR2/2) muck; many very fine, fine and few medium roots; abrupt
irregular boundary (0-8 cm)

BE — 11 to 23cm; brown (10Y4/3) very cobbly sandy loam; 40% cobblestone; weak medium subangular
structure; friable, nonticky and nonplastic; many many very fine, fine and few medium roots; abrupt
smooth boundary (2-12 cm)

Bw — 23 to 36 cm; strong brown and brown (7.5YR4/6; 4/4) very cobbly sandy loam; 40%
cobblestoneand 10% gravel; weak medium subangular structure; friable, nonticky and nonplastic;
common very fine, fine and few medium roots; abrupt smooth boundary

Bg 1- 36 t059 cm; dark gray (2.5Y4/1) silt loam; 10% black (2.5Y2/1) soft pyrite mass; strong H,S
smell; massive; slightly firm, slightly sticky and slightly plastic; few fine roots; abrupt smooth boundary

Bg2 — 59 to 90 cm; stratified bands of 40% brown (10YR4/4), 40% dark grayish brown (2.5Y4/2) and
strong brown (7.5YR4/6) sandy loam; weak medium platy structure; friable; slightly sticky and slightly
plastic.

Pit#U-7
Pedon Decription
DATE Sampled: 09/07/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome access road
Latitude: 63°58.946° N

Longitude: 148°44.997° W

Elevation: 2198 ft asl (GPS)

Slope Characteristic Information
Slope: 52 percent

Aspect: 300 degrees

Horizontal Shape: plane
Vertical Shape: convex

Physiographic Province:
Local: rolling Mountain
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Geomorphic Position: back slope
Microtopography: slightly undulating
Surface stones: 0.5% boulder

Parent material: loess over outwash
Drainage: moderately well

Type of saturation: none (upland)

Type of Erosion: gully
Degree of Erosion: high

Classification: Coarse silty over sandy or sandy-skeletal, mixed, frigid Typic Cryorthent

Vegetative Information:

Landcover type: forest

Plant Names: Picea glauca (scattered), Betula grandulosa, Salix spp., Ledum Groenlandicum; Vaccinium
vitis-idaea, Empetrum nigrum, Vaccinium uliginosum, Hylocumium splendens, Polytricum spp.,
Calamagrostis canadensis, lichens.

Described and sampled by: C.L. Ping
Oi —0to 10 cm; dry moss layer; abrupt smooth boundary (0-20 cm)

Al - 10 to 30 cm; very dark brown (10YR2/2) silt loam; weak coarse subangular structure; friable,
slightly sticky and slightly plastic; many very fine, fine, medium and common coarse roots; clear smooth
boundary

A2 — 30 to 55 cm; very dark brown (10YR2/2) extremely cobbly silt loam; 60% cobblestone and 10 %
gravel; weak medium platy structure; friable, slightly sticky and slightly plastic; many very fine, fine and
few medium roots; clear smooth boundary

2AC — 55 to 80 cm; very dark grayish brown (10YR3/2) very gravelly sand; single grain; loose,
nonsticky and nonplastic; few very fine and fine roots; clear smooth boundary

2C — 80 to 100 cm; gray (2.5Y5/1) gravelly sand; single grain; loose, nonsticky and nonplastic.

Pit # U-8
Pedon Decription
DATE Sampled: 09/08/2005

Soil Series: Not surveyed

Location Information
Soil Survey Area:
Latitude: 63°58.” N
Longitude: 148°45.° W
Elevation: ft asl (GPS)
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Slope Characteristic Information
Slope: 0 percent

Aspect: degrees

Horizontal Shape: plane
Vertical Shape: plane

Physiographic Province: Alaska Range

Local: River terrace

Geomorphic Position: middle terrace
Microtopography: slightly undulating and moss mounds
Surface stones: none

Parent material: alluvium/outwash

Drainage: somewhat poor

Runoff: negligible

Type of saturation: Episaturation (surface inundation)
Type of Erosion: none

Degree of Erosion: none

Classification: Coarse-loamy over sandy or sandy-skeletal, mixed, frigid Aquic Dystrocryept

Vegetative Information:

Landcover type: Spruce forest

Plant Names: Picea mariana, Betula grandulosa, Salix spp., Ledum groenlandicum, Vaccinium vitis-
idaea, Vaccinium uliginosum, Calamagrostis canadensis, Hylocumium splendens, Pleurozium schreiberi,
lichens.

Described and sampled by: C.L. Ping

Oi — 0 to 4 cm; very dark brown (7.5YR 2.5/3) peat; many very fine, fine and common medium roots;
abrupt smooth boundary

A - 4 to 8 cm; very dark grayish brown (10YR3/2) silt loam; weak medium platy structure; friable,
slightly sticky and slightly plastic; common very fine, fine and many medium roots; abrupt smooth
boundary

Bw — 8 to 24 ¢cm; strong brown (7.5YR 4/6) silt loam; 40% gray (2.5Y4/1) and dark grayish brown
(2.5Y4/2) coarse mottles; moderate medium platy structure; friable, slightly sticky and slightly plastic;
few very fine and fine roots; clear smooth boundary

2BC — 24 to 32 cm; brown (10YR4/3) very cobbly sandy loam; 30% very dark gray (2.5Y4/3) Fe-
depletion and 10% strong brown (10YR4/6) Fe-concentration in platy masses; weak medium platy
structure; few very fien and fine roots; clear wavy boundary

2C — 32 to 100 cm; variegated extremely gravelly sand; single grain,; loose, nonsticky and nonplastic.
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Pit#U-9
Pedon Decription
DATE Sampled: 09/08/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°58.521’ N
Longitude: 148°45.534° W
Elevation: ft asl (GPS)

Slope Characteristic Information
Slope: 14 percent

Aspect: 230 degrees

Horizontal Shape: plane
Vertical Shape: slightly concave

Physiographic Province:

Local: foothill

Geomorphic Position: middle slope

Microtopography: hummocky (moss mounds)

Surface stones: none

Parent material: residue/colluvium

Drainage: poor

Runoff: medium

Type of saturation: endosaturation (ground water; water table @50 cm)

Type of Erosion: grill
Degree of Erosion: medium

Classification: Coarse loamy, mixed, frigid Histic Cryaquept

Vegetative Information:

Landcover type: forest tundra

Plant Names: Picea mariana, Salix spp., Vaccinium vitis-idaea, Vaccinium uliginosum, Carex spp.,
Empetrum nigrum; Pleurozium schriberi; Sphagnum spp., river moss

Described and sampled by: C.L. Ping

Oi —0to 10 cm; dark brown (7.5YR 3/3) peat; dead moss; abrupt irregular boundary.

Oa - 10 to 21 cm; black (10YR2/1) muck; saturated; many very fine, fine and common roots; abrupt
smooth boundary (pH 6.34)

Bgl — 21 to 35 cm; dark grayish brown (2.5Y4/2) sandy loam; saturated; massive; nonsticky and
nonplastic; common very fine, fine and few medium roots; abrupt smooth boundary
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Bg 2—- 35 to 50 cm; 60% brown (10YR4/4),40% dark grayish brown (2.5Y4/2) sandy loam; saturated;
nonsticky and nonplastic; common fine and few medium roots.

Pit # U- 10
Pedon Decription
DATE Sampled: 09/08/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°58.603° N
Longitude: 148°45.534° W
Elevation: ft asl (GPS)

Slope Characteristic Information

Slope: 34 percent

Aspect: 260 degrees

Slope Shape: vertical —convex; horizontal - convex

Physiographic Province: Alaska Range

Local: rolling hills

Geomorphic Position: bavck slope
Microtopography: flat but dissect by draginageways
Surface stones: 0.5%

Parent material: sand stone

Drainage: well

Type of saturation: n/a

Type of Erosion: none
Degree of Erosion: none

Classification: Sandy, mixed, frigid Typic Cryorthent

Vegetative Information:

Landcover type: forest

Plant Names: Picea glauca, Betula grandulosa, Ledum decumbens, Empetrum nigrum, Salix spp.,
Vaccinium uliginosum, Vaccinium vitis-idaea, Hylocumium splendens, Pleurozium schriberi, Polytricum
spp., Cladonia spp., Cladina spp.

Described and sampled by: C.L. Ping

Oi — 0 to 9 cm; dark brown (7.5YR 3/2) peat; common very fine, fine, many medium and few coarse
roots; abrupt smooth boundary.

Oe —9to 11 cm; dark brown (7.5YR 3/2) peaty muck; many very fine, fine, medium and few coarse
roots; abrupt smooth boundary
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Oa — 11 to 19 cm; black (7.5YR2.5/1) muck; weak medium platy structure; many very fine, fine roots;
abrupt smooth boundary

Bw — 19 to 23 cm; brown (10YR4/4) sandy loam; weak medium granular structure; very friable,
nonsticky and nonplastic; many very fine, fine, and few medium roots; abrupt wavy boundary

2BC — 23 t0 44 cm; brown (10YR4/3) very cobbly sand; single grain; loose, nonsticky and nonplastic;
many very fine, fine, and few medium roots; abrupt smooth boundary

3C — 44 10100 cm; brown (2.5Y4/3) sand; few fine and medium roots.

Pit# U- 11
Pedon Decription
DATE Sampled: 09/09/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°58.710° N
Longitude: 148°45.470° W

Slope Characteristic Information
Slope: 0 percent

Aspect: degrees

Horizontal Shape: plane
Vertical Shape:

Elevation: 2156 ft asl (GPS)

Physiographic Province:

Local: terrace

Geomorphic Position:
Microtopography:

Surface stones: none

Parent material: alluvium (schist rock)
Drainage: poor

Type of saturation: episaturation

Type of Erosion: sheet
Degree of Erosion: moderate

Classification: Coarse-loamy, mixed, frigid Histic Cryaquept

Vegetative Information:
Landcover type: open forest
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Plant Names: Picea mariana, Betula grandulosa, Betula nana, Salix spp., Calamagrostis canadensis,
Sphagnum spp., river moss

Described and sampled by: C.L. Ping

Oe — 0 to 7 cm; dark reddish brown (5YR3/2) peaty muck; many very fine, fine and medium roots; abrupt

smooth boundary.

Oa — 7 to 20 cm; dark brown (7.5YR3/3) mucky silt loam mixed with lens of dark reddish brown
(5YR3/2) muck; weak medium platy structure; friable, nonsticky and slightly plastic; many very fine,
fine and medium roots; abrupt smooth boundary

Bg — 20 to 39 cm; very dark gray (2.5Y3/1) silt loam; 20% strong brown (7.5YR4/6) and 10% dark
brown (7.5YR3/3) Fe-concentration in pore linings, and 10% as mass as strong brown (10YR4/6)
prominent coarse mottles; moderate, medium platy structure; friable, slightly sticky and slightly plastic;
common very fine, fine roots; abrupt smooth boundary

BC — 39 to 79 cm; dark gray (10YR4/1) sandy loam; Fe-concentrations as common fine pore linings
(10YR4/4) and faint medium Fe- concentrations (10YR4/4) in mass; moderate, medium platy structure;
friable, nonsticky and slightly plastic; few very fine, fine roots; abrupt smooth boundary

C —79to 100 cm; brown (10YR4/4) gravelly sandy loam; 20% gravel; massive; friable, nonsticky and
nonplastic; few fine roots.

Pit # U- 12
Pedon Decription
DATE Sampled: 09/09/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome access road
Latitude: 63°58.673° N

Longitude: 148°45.514° W

Elevation: 2171 ft asl (GPS)

Slope Characteristic Information
Slope: 0 percent

Aspect: degrees

Horizontal Shape: plane
Vertical Shape: plane

Physiographic Province:
Local: terrace
Geomorphic Position:
Microtopography:
Surface stones: none
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Parent material: loess over outwash
Drainage: somewhat poor
Type of saturation: episaturation (upland)

Type of Erosion: none
Degree of Erosion: minimal

Classification: Coarse-silty over sandy or sandy-skeletal, mixed, frigid Typic Cryaquept

Vegetative Information:

Landcover type: forest

Plant Names: Picea glauca, Picea mariana, Betula grandulosa, Salix spp., Vaccinium vitis-idaea,
Vaccinium uliginosum, Ledum decumbins, Pleurozium schriberi, Polytricum spp., Cladonia spp.,
Cladona spp.

Described and sampled by: C.L. Ping

Oi —0to 7 cm; very dark brown (7.5YR 2.5/2) peat; many very fine, few fine and common medium
roots; abrupt smooth boundary.

AJO — 7 to 16 cm; black (10YR2/1) and 40% reddish brown (5YR4/3) mucky silt loam; many fine
charcoal particles; many very fine, fine, and few medium roots; abrupt smooth boundary

Bg — 16 to 35 cm; dark gray (2.5Y4/1) silt loam; 30% strong brown (7.5Y4/6) Fe-concentration as
prominent, medium masses and pore linings; weak thin platy; friable, slightly sticky and slightly plastic;
common very fine, fine roots; clear smooth boundary

BC — 35 to 80 cm; stratified brown (7.5YR4/4, 60%) dark gray (2.5Y4/1) loamy sand; massive; very
friable, nonsticky and nonplastic; few fine roots; clear smooth boundary

C — 80 to 100 cm; variegated gravelly sand.

Pit # U- 13
Pedon Decription
Date Sampled: 09/09/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°58.616° N
Longitude: 148°45.409° W
Elevation: 2254 ft asl (GPS)

Slope Characteristic Information
Slope: 7 percent
Aspect: 280 degrees
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Horizontal Shape: convex
Vertical Shape: convex

Physiographic Province: Alaska Range

Local: High terrace

Geomorphic Position: middle slope
Microtopography: slightly undulating

Surface stones: none

Parent material: alluvium

Drainage: moderately well

Type of saturation: episaturation (surface water)

Type of Erosion: sheet
Degree of Erosion: low

Classification: Coarse-loamy, mixed, frigid Histic Cryaquept

Vegetative Information:

Landcover type: forest

Plant Names: Picea mariana, Picea glauca, Betula grandulosa, Salix spp., Vaccinium uliginosum, Carex
spp., Sphagnum spp., Hylocumium splendens, Polytricum spp., Pleurozium schriberi, lichens.

Described and sampled by: C.L. Ping

Oe — 0 to 4 cm; dark brown (7.5YR3/2) very channery peaty muck; many very fine, few fine and
common medium roots; 45% channers 5 — 15 “ dia. at base of horizon; abrupt irregular boundary (pH
3.6)

Oa — 4 to 20 cm; very dark brown (7.5YR2.5/2) muck; strong medium platy structure; friable, nonticky
and nonplastic; many very fine, fine and common medium roots; abrupt irregular boundary

A — 20 to 27 cm; very dark grayish brown (10Y3/2) silt loam; moderate medium platy structure; friable,
slightly sticky and slightly plastic; many very fine, fine roots; abrupt irregular boundary (0-8 cm)

Oa’ — 27 to 35 cm; black (7.5YR2.5/1) muck; weak medium platy break to fine subangular structure;
friable, nonticky and nonplastic; many very fine, fine medium roots; abrupt smooth boundary

Bw1- 35 to 43 cm; very dark grayish brown (10YR3/2) sandy loam; weak medium platy structure; very
friable, slightly sticky and slightly plastic; common fine and medium roots; clear smooth boundary

Bw2 — 43 to 55 cm; stratified bands brown (10YR4/2) and dark brown (2.5Y3/2) sandy loam; 10%
brown (10YR4/4) Fe-concentrations; weak medium platy structure; very friable; nonsticky and
nonplastic; few fine and medium roots; clear smooth boundary

BC - 55 to 90 cm; stratified dark grayish brown (2.5Y4/2) silt loam and brown (10YR4/4) loamy sand;
Fe-concentratins as prominent medium to coarse masses and pore linings; moderate fine platy structure;
very friable, nonsticky and nonplastic; no roots; abrupt smooth boundary
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2C —90 to 100 cm; brown (10YRA4/4) gravelly loamy sand; massive; very friable, nonsticky and
nonplastic; 20% gravel.

Pit # U- 14
Pedon Decription
DATE Sampled: 09/08/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome access road
Latitude: 63°58.537° N

Longitude: 148°45.731° W

Elevation: 2139 ft asl (GPS)

Slope Characteristic Information
Slope: 0 percent

Aspect: degrees

Horizontal Shape: plane
Vertical Shape: plane

Physiographic Province:

Local: Flood plain

Geomorphic Position:

Microtopography: dissected by tributaries

Surface stones: none

Parent material: alluvium over outwash

Drainage: somewhat poor

Type of saturation: episaturation (inundation by river)

Type of Erosion: gully
Degree of Erosion: high

Classification: Coarse-loamy, mixed, frigid Typic Cryaquent

Vegetative Information:

Landcover type: forest

Plant Names: Picea glauca (scattered), Alnus tenuifolia, Salix spp., Calamagrostis canadensis, river
moss

Described and sampled by: C.L. Ping

Oi — 0 to 2 cm; dark brown (7.5YR3/2) peat; many very fine, fine, common medium and few coarse
roots; abrupt smooth boundary



A —2to 13 cm; dark grayish brown (2.5Y4/2) stratified sandy loam with buried organic matter about 1
cm thick; ; weak fie platy structure; very friable, nonsticky and nonplastic; many very fine, fine, medium
and common coarse roots; abrupt smooth boundary

Bw- 13 to 22 cm; 60% brown (10YR4/4) and strong brown (10YR4/6) mica-rich loamy sand and 30%
dark gray (2.5Y4/1) silt loam; one coarse coal fragment at lower boundary; weak medium platy structure;
friable, nonsticky and nonplastic; many very fine, fine and few medium roots; abrupt smooth boundary

Bg- 22 to 80 cm,; stratified dark gray (2.5Y4/1) sandy loam and variegated oxidized sand (10YR4/4); one
medium branch; few fine and medium roots; clear smooth boundary

C — 80 to 100 cm; variegated gravelly sand; single grain; loose, nonsticky and nonplastic.

Pit # U-15
Pedon Decription
DATE Sampled: 09/08/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome Access Road
Latitude: 63°58.453° N

Longitude: 148°45.772° W

Elevation: 2209 ft asl (GPS)

Slope Characteristic Information
Slope: 70 percent

Aspect: 340 degrees

Horizontal Shape: convex
Vertical Shape: convex

Physiographic Province:

Local: Mountain

Geomorphic Position: back slope
Microtopography:

Surface stones: none

Parent material: colluvium
Drainage: somewhat excessive
Runoff: rapid

Type of Erosion: sheet and grill
Degree of Erosion: high

Classification: Coarse-loamy, mixed, frigid Lithic Dystrocryept
Vegetative Information:

Landcover type: Spruce forest
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Plant Names: Picea mariana, Betula grandulosa, Alnus crispa, Ledum groenlandicum, Vaccinium vitis-

idaea, Vaccinium uliginosum, Sphagnum spp., Hylocumium splendens, Cladonia sp., Cladina sp.

Described and sampled by: C.L. Ping

Oi — 0 to 4 cm; very dark brown (10YR 2/2) peat; many very fine, fine and common medium roots;

abrupt smooth boundary

Bw — 4 to 12 cm; yellowish brown (10YR5/6) gravelly sandy loam; 30% fractured schist; weak medium

subangular structure; friable, slightly sticky and slightly plastic; abrupt smooth boundary

R — 12+ cm; fractured schist bedrock; dense root mat over rock fragment and into cracks.

Pit # U- 16
Pedon Decription
DATE Sampled: 09/08/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome Access Road
Latitude: 63°58.539° N

Longitude: 148°45.772° W

Elevation: 2172 ft asl (GPS)

Slope Characteristic Information
Slope: 70 percent

Aspect: 260 degrees

Horizontal Shape: slightly concave
Vertical Shape: slightly convex
Physiographic Province: Alaska Range
Local: Mountain

Geomorphic Position: bak slope; upper slope
Microtopography: slightly undulating
Surface stones: none

Parent material: colluvium

Drainage: well

Runoff: very rapid

Type of Erosion: gully
Degree of Erosion: severe

Classification: Coarse-loamy, mixed, frigid Typic Dystrocryept

Vegetative Information:
Landcover type: forest
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Plant Names: Picea glauca, Betula grandulosa, Salix spp., Alnus crispa, Vaccinium vitis-idaea,
Empetrum nigrum, Ledum decumbens, Calamagrostis canadensis, Hylocumium splendens, Lycopodium
spp., Rhododendren sp., lichens.

Described and sampled by: C.L. Ping

Oe—0to 7 cm; very dark brown (7.5YR 2.5/2) peaty muck; many very fine, fine, and medium roots;
abrupt smooth boundary.

Bw — 7 to 20 cm; brown (10YRS5/3) gravelly sandy loam; 20% angular rock fragments; weak subangular
blocky structure; friable, slightly sticky and slightly plastic; common fine and few medium roots; clear
smooth boundary

C1- 20 to 60 cm; light brown (10YRG6/4) sandy loam; 10% gravel; massive; friable, slightly sticky and
slightly plastic; common medium and few very fine roots; clear smooth boundary

C2 - 60 to 100 cm; light brown (10YR6/4) sandy loam; 10% gravel; massive; friable, slightly sticky and
slightly plastic; no roots.

Pit # U- 17
Pedon Decription
DATE Sampled: 09/08/2005

Soil Series: Not surveyed

Location Information
Soil Survey Area: Jumbo Dome Access Road

Latitude: 63°58.353° N
Longitude: 148°45.897° W
Elevation: 2316 ft asl (GPS)

Slope Characteristic Information
Slope: 20 percent

Aspect: 80 degrees

Horizontal Shape: convex
Vertical Shape: convex

Physiographic Province: Alaska Range
Local: Mountain

Geomorphic Position: shoulder slope
Microtopography: slightly undulating
Surface stones: none

Parent material: outwash

Drainage: somewhat excessive

Type of saturation: n/a
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Type of Erosion: grill on exposed slope
Degree of Erosion: moderate

Classification: Sandy-skeletal, mixed, frigid Typic Dystrocryept

Vegetative Information:
Landcover type: forest

Plant Names: Picea glauca, Betula grandulosa, Vaccinium vitis-idaea, Empetrum nigrum Vaccinium
uliginosum, Ledium decumbens, Ledum groenlandicum, lichens.

Described and sampled by: C.L. Ping

Oi —0to 7 cm; very dark brown (7.5YR 2.5/2) peat; common very fine, fine and medium roots; abrupt

smooth boundary.

Oe — 7 to 10 cm; very dark brown (7.5YR 2.5/2) peaty muck; moderate fine and medium crumb structure;

very friable, nonsticky and nonplastic; many very fine, fine and medium roots; abrupt smooth boundary

Oa—10to 12 cm; very dark brown (10YR2/2) muck; moderate medium granular structure; very friable,

nonsticky and nonplastic; many very fine, fine and medium roots; abrupt smooth boundary

Bw — 12 to 31 cm; yellowish brown (10YR5/6; 60%) and dark yellowish brown (10YR4/4) sandy loam;
5% gravel; weak thin to medium platy structure; friable, slightly sticky and slightly plastic; common fine

and medium roots; abrupt smooth boundary

2BC — 31 to 50 cm; brown (10YR4/3) very cobbly sand; 70% cobblestone and gravel; single grain; loose,

nonsticky and nonplastic; few fine and medium roots; clear smooth boundary

2C —50 to 100 cm; dark grayish brown (10YRA4/2) very cobbly sand; 70% cobblestone and gravel; single

grain; loose, nonsticky and nonplastic.

U- 18
Pedon Decription
DATE Sampled: 09/08/2005

Soil Series: Not surveyed

Location Information
Soil Survey Area: Jumbo Dome Access Road

Latitude: 63°58.319° N
Longitude: 148°45.983° W

Slope Characteristic Information
Slope: 7 percent
Aspect: 90 degrees
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Horizontal Shape: plane
Vertical Shape: slightly convex
Elevation: 2320 ft asl (GPS)

Physiographic Province: Alaska range

Local: terrace

Geomorphic Position: lower slope
Microtopography: slightly undulating

Surface stones: none

Parent material: resuduum

Drainage: poor (surface water in low spot)

Type of saturation: endosaturation (ground water)

Type of Erosion: sheet
Degree of Erosion: low

Classification: Coarse-loamy, mixed, frigid Histic Cryaquept

Vegetative Information:

Landcover type: forest tundra

Plant Names: Picea glauca, Picea mariana, Betula grandulosa, Salix spp., Empetrum nigrum, Vaccinium
uliginosum Vaccinium vitis-idaea, Empetrum nigrum, Ledum decumbeins, Pleurozium schriberi,
Polytricum spp., Peltigera spp., lichens.

Described and sampled by: C.L. Ping

Oe — 0 to 9 cm; dark brown (7.5YR 3/2) peaty muck; many very fine, few fine and common medium
roots; abrupt smooth boundary.

Oa—9to 19 cm; black (7.5YR2.5/1) muck; saturated; many very fine, fine, and few medium roots;
abrupt smooth boundary (pH 3.9)

Bw — 19 to 45cm; brown (10YR4/3) fine sandy loam; 10% Fe-depletion (2.5Y4/1) and 7% Fe-
concentration (10YR4/6) as pore linings and along ped surface; moderate thin platy structure; friable,
slightly sticky and slightly plastic; common very fine, fine and few medium roots; clear smooth boundary
(pH3.8)

Bg — 45 to 70 cm; dark gray (2.5Y4/1) fine sandy loam; saturated; common medium elongated Fe-
concentrations (10YR4/4) in mass; 10% pebble; weal fine platy structure; friable, slightly sticky and
slightly plastic; few fine roots; clear smooth boundary

C —55to 100 cm; dark yellowish brown (10YR4/4) gravelly sandy loam; 20% gravel; massive, saturated;
nonsticky and nonplastic.

Pit #: U- 19
Pedon Description
DATE Sampled: 09/09/2005
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Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome access road
Latitude: 63°55.739° N

Longitude: 148°47.498° W

Elevation: 2183 ft asl (GPS)

Slope Characteristic Information
Slope: 85 percent

Aspect: 120degrees

Horizontal Shape: convex
Vertical Shape: convex

Physiographic Province: Alaska Range

Local: Mountain

Geomorphic Position: upper back slope
Microtopography: undulating

Surface stones:

Parent material: colluvium/outwash/sandstone
Drainage: excessive

Type of saturation: none (upland)

Type of Erosion: gully
Degree of Erosion: severe

Classification: Sandy, mixed, frigid Typic Cryorthent

Vegetative Information:

Landcover type: forest (old spruce stand)

Plant Names: Picea glauca, Pleurozium schriberi, Hylocumium splendens, Viburnum edule, Epilobium
angustafolia, Fescue spp., Polytricum spp., Peltigera spp..

Described and sampled by: C.L. Ping

Oi — 0 to 9 cm; very dark brown (10YR 2/2) peat; many very fine, few fine and common medium roots;
abrupt smooth boundary.

A —9to 39 cm; dark yellowish brown (10YR3/4) loamy sand; 10% gravel; massive; very friable,
nonsticky and nonplastic; many very fine, fine, medium and few coarse roots; clear smooth boundary

AC -39 to 61 cm; dark olive brown (2.5Y3/3) gravelly sand; 20% gravel; single grain, nonsticky and
nonplastic; common very fine, fine and medium roots; 1.5 cm thick black sandy band (10YR2/1) at 51-
52cm; clear smooth boundary

C —61to 120 cm; dark grayish brown (2.5Y4/2) sand; single grain, nonsticky and nonplastic; few fine
and medium roots to 85 cm.
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Pit #: U- 20

Pedon Decription

DATE Sampled: 09/09/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome Access Road

Latitude: 63°55.808° N
Longitude: 148°47.664° W
Elevation: 2130 ft asl (GPS)

Slope Characteristic Information
Slope: 50 percent

Aspect: 20degrees

Horizontal Shape: complex
Vertical Shape: complex

Physiographic Province: Alaska Range

Local: Mountain

Geomorphic Position: upper shoulder slope
Microtopography: landslide slump, undulating
Surface stones: none

Parent material: colluvium

Drainage: well

Type of saturation: none (upland)

Type of Erosion: gully

Degree of Erosion: moderately high

Classification: Sandy, mixed, frigid Typic Cryorthent

Vegetative Information:

Landcover type: forest

Plant Names: Picea glauca, Alnus crispa, rosa acicularis, Equisetum sp., Calmagrostas Canadensis,
Hylocumium splendens, Polytricum sp., lichens.

Described and sampled by: C.L. Ping

Oe — 0 to 4 cm; dark brown (10YR 3/3) mucky peat; many very fine, common fine and many medium
roots; abrupt smooth boundary

A — 4 to 27 cm; very dark brown (7.5YR2.5/3) sand; single grain; loose, nonsticky and nonplastic; many
very fine, fine and few medium roots; abrupt wavy boundary

B&A — 27 to 39 cm; brown (10YR4/3) sand mixed with 30% very dark brown (7.5YR2.5/2) A in
pockets; single grain; loose, nonsticky and nonplastic; many very fine, fine roots; abrupt smooth
boundary
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Oa’— 39 to 46 cm; very dark brown (7.5YR2.5/2) mucky sand; single grain; loose, nonsticky and
nonplastic; common very fine, fine and few medium roots; abrupt wavy boundary

ACb — 46 to 60 cm; olive brown (2.5Y4/3) sand; single grain; loose, nonsticky and nonplastic; common
fine and few medium roots; clear wavy boundary

C - 60 to 100 cm; dark grayish brown (2.5Y4/2) sand; few prominent medium (1.2 cm dia.) strong brown
(7.5YRA4/6) mottles; single grain; loose, nonsticky and nonplastic; few very fine, fine and medium roots.

Pit #: U- 21
Pedon Decription
DATE Sampled: 09/09/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome access road
Latitude: 63°55.860° N

Longitude: 148°47.646> W

Elevation: ftasl (GPS)

Slope Characteristic Information
Slope: 14 percent

Aspect: 110 degrees

Horizontal Shape: slightly concave
Vertical Shape: plane

Physiographic Province: Alaska Range

Local: rolling Mountain

Geomorphic Position: headwater at valley bottom
Microtopography: short terraces

Surface stones: none

Parent material: alluvium

Drainage: well

Type of saturation: none (upland)

Type of Erosion: sheet and gully
Degree of Erosion: moderate

Classification: Sandy, mixed, frigid Typic Cryofluvent

Vegetative Information:

Landcover type: forest

Plant Names: Alnus crispa, Epilobium angustafolia, Rubus spp., (Rassbery) Rabis triasic, Equisetum

spp., Viburnum edule, Calamagrostis canadensis, mosses and lichens.

48



Described and sampled by: C.L. Ping

Oi —0to 3 cm; very dark brown (10YR2/2) peat mostly from bluejoint straw; common fine and medium
roots; abrupt smooth boundary

A — 310 20 cm; dark brown (10YR3/3) coarse sand with 20% stratified very dark brown (10YR2/2)
loamy sand and one lens of medum (1cm) very dark brown (10YR2/2) Oe at 12 cm depth; single grain;
loose, nonsticky and nonplastic; many medium, common very fine and fine roots; abrupt smooth
boundary

Ab — 20 to 24 cm; dark brown (10YR3/3) silt loam; weak medium platy structure; friable, slightly sticky
and slightly plastic; common very fine, fine and few medium roots; abrupt smooth boundary

C1 - 24 to 30 cm; olive brown (2.5Y4/3) sand; single grain; loose, nonsticky and nonplastic; common
very fine and fine roots; abrupt smooth boundary

Ab’ — 30 to 38 cm; dark grayish brown (10YR4/2) loamy coarse sand; single grain; loose, nonsticky and
nonplastic; common very fine and fine roots; abrupt smooth boundary

A&C2 — 38 to 100 cm; stratified A and C bands of 5-15 cm thick; dark brown (10YR3/3) loamy sand and
brown (10YR4/3) sand; single grain; loose, nonsticky and nonplastic; few fine and very fine roots.

Pit # U-22
Pedon Decription
DATE Sampled: 09/09/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome Road Access area
Latitude: 63°54.866° N

Longitude: 148°47.583° W

Elevation: 2403 ft asl (GPS)

Slope Characteristic Information
Slope: 90 percent

Aspect: 180 degrees

Horizontal Shape: convex
Vertical Shape: convex

Physiographic Province: Alaska Range
Local: Mountain
Geomorphic Position: back slope
Microtopography: slightly undulating and moss mounds
Surface stones: none
Parent material: colluvium
Drainage: somewhat excessive
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Runoff: rapid

Type of saturation: None (upland)
Type of Erosion: gully

Degree of Erosion: severe

Classification: Sandy, mixed, frigid Typic Cryorthent

Vegetative Information:

Landcover type: Spruce forest

Plant Names: Picea glauca, Rosa acicularis, Alnus crispa, Fescue, spp., Vaccinium vitis-idaea,
Geocaulon lividum, Kinnikinnick.

Described and sampled by: C.L. Ping
Oi — 0 to 3 cm; peat; litter layer; abrupt smooth boundary

Oa— 3 to 19 cm; very dark brown (10YR 2/2) mucky sand; many very fine, fine, medium and few coarse
roots; abrupt wavy boundary

A - 19 to 31 cm; brown (10YR4/3) loamy sand; weak medium granular structure; very friable, nonsticky
and nonplastic; many very fine, fine, common medium and few coarse roots; abrupt smooth boundary

AC — 31 to 50 cm; yellowish brown (10YR 5/4) loamy fine sand; massive; very friable, nonsticky and
nonplastic; common very fine, fine and few medium roots; clear smooth boundary

C1-50to 75 cm; olive brown (2.5Y4/3) sandy loam; moderate medium platy structure; very friable,
nonsticky and nonplastic; common very fine, fine roots; clear smooth boundary

C2 —75to 120 cm; brown (10YR4/3) fine sand; single grain; loose, nonsticky and nonplastic; common
very fine and fine roots; abrupt smooth boundary

C3 —120 cm+; strong brown (7.5YR4/5) sand; single grain; loose, nonsticky and nonplastic.

Pit # U- 23
Pedon Decription
DATE Sampled: 09/09/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome Access Road
Latitude: 63°55.929° N

Longitude: 148°47.599° W

Elevation: 2235 ft asl (GPS)

Slope Characteristic Information
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Slope: 60 percent

Aspect: 220 degrees
Horizontal Shape: convex
Vertical Shape: concave

Physiographic Province: Alaska Range

Local: Mountain

Geomorphic Position: shoulder slope; middle slope
Microtopography: smooth

Surface stones: none

Parent material: residue/sandstone

Drainage: excessiver

Runoff: rapid

Type of saturation: none (upland)

Type of Erosion: gully and sheet
Degree of Erosion: severe

Classification: Sandy, mixed, frigid Typic Cryorthent

Vegetative Information:

Landcover type: forest

Plant Names: Picea glauca, Betula papyerifera, Rosa acicularis, Geocaulon lividum, Vaccinium vitis-
idaea, Equisetum spp.

Described and sampled by: C.L. Ping

Oi —0to 2 cm; litter layer; abrupt smooth boundary

Oa - 2 to 11 cm; very dark brown (7.5YR 2.5/3) mucky sand; common very fine, fine and many medium
roots; abrupt wavy boundary

A — 11to 24 cm; dark yellowish brown (10YRA4/4) sand; single grain; loose, nonsticky and nonplastic;
common very fine, fine, medium and few coarse roots; clear smooth boundary

AC — 24 to 60 cm; brown (10YR4/3) sand; single grain; loose, nonsticky and nonplastic; few very fine,
fine and common medium roots; abrupt smooth boundary

Ab — 60 to 62 cm; very dark brown (10YR2/2) muck sand; few very fine, fine and medium roots; abrupt
smooth boundary

C - 62 to 100 cm; olive brown (2.5Y4/3) sand; single grain; loose, nonsticky and nonplastic; few very
fine roots.

51



Pit # U- 24
Pedon Decription
DATE Sampled: 09/08/2005

Soil Series: Not surveyed

Location Information
Soil Survey Area: Jumbo Dome Access Road

Latitude: 63°56.024° N
Longitude: 148°47.571° W
Elevation: 2706 ft asl (GPS)

Slope Characteristic Information

Slope: 54 percent

Aspect: 110 degrees

Slope Shape: vertical — complex; horizontal - concave

Physiographic Province: Alaska Range
Local: hills

Geomorphic Position: lower back slope
Microtopography: undulating

Surface stones: none

Parent material: sandstone/coal seam
Drainage: well

Type of saturation: n/a

Type of Erosion: gully
Degree of Erosion: moderate

Classification: Coarse-loamy, mixed, frigid Typic Cryorthent

Vegetative Information:

Landcover type: forest (alder groove)

Plant Names: Alnus crispa, Betula papyrifera, Ribes sp., Calamagrostis Canadensis, Pyrola sp.,
Kennikennick, Pleurozium schriberi, fern

Described and sampled by: C.L. Ping

Oi — 0 to 4 cm; litter layer; clear smooth boundary

Oe — 4 to 11 cm; very dark brown and dark brown (10YR 3/3; 2/2) sandy mucky peat; 10% gravel; many
very fine, fine, and common medium roots; abrupt wavy boundary

AC — 11 to 28 cm; dark yellowish brown (10YR4/4) sand; 12% gravel; single grain; loose, nonsticky and
nonplastic; many very fine, fine and few medium roots; abrupt wavy boundary
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Ab — 28 to 35 cm; brown (10YR4/3) gravelly sand; 20% gravel; single grain; loose, nonsticky and
nonplastic; band of very dark brown (10YR2/2) sandy loam on top 1cm and also mixed below as pockets;
many very fine, fine, and common medium roots; abrupt wavy boundary

C1-35to0 52 cm; dark grayish brown (10YR4/2) loamy sand; single grain; loose, nonsticky and
nonplastic; few very fine, fine roots; abrupt smooth boundary

2C2 — 52 t0100 cm; dark grayish brown (2.5Y4/2) silt loam mixed with coal particles; moderate medium
lenticular structure; friable, slightly sticky and slightly plastic.

Pit # U- 25
Pedon Decription
DATE Sampled: 09/09/2005

Soil Series: Not surveyed

Location Information
Soil Survey Area: Jumbo Dome Access Road

Latitude: 63°56.080° N
Longitude: 148°47.133° W
Elevation: 2053 ft asl (GPS)

Slope Characteristic Information
Slope: 18 percent

Aspect: 180 degrees

Horizontal Shape: convex
Vertical Shape: complex

Physiographic Province: Alaska Range
Local: foot slope

Geomorphic Position: slump
Microtopography: undulating

Surface stones: none

Parent material: colluvium

Drainage: moderate well

Type of saturation: none

Type of Erosion:

Degree of Erosion:

Classification: Coarse-silty over sandy or sandy-skeletal, mixed, frigid Typic Dystrocryept
Vegetative Information:

Landcover type: open forest

53



Plant Names: Picea glauca, Betula grandulosa, Vaccinium uliginosum Vaccinium vitis-idaea, Ledum
groenlandicum, Equisetum spp., Hylocomium splendens, Pleurozium schreberi, Petasites frigidus,
Peltigera apthosa.

Described and sampled by: C.L. Ping

Oe —0to 7 cm; black (10YR2/1) peaty muck; common very fine, fine and medium roots; abrupt smooth
boundary.

O/A -7 to 11 cm; black (10YR2/1) mucky sand; weak medium granular structure; very friable, nonsticky
and nonplastic; many very fine, fine, common medium and few coarse roots; abrupt smooth boundary

Bw — 11 to 21 cm,; dark yellowish brown (10YR3/4) and dark brown (7.5YR3/3) sand; single grain;
loose, nonsticky and nonplastic; many very fine, fine and common medium roots; abrupt smooth
boundary

BC — 21 to 70 cm; stratified light olive brown (2.5Y5/3) silty clay loam with olive brown (2.5Y4/3) and
dark yellowish brown (10YRA4/4) sand; strong fine granular structure in silty clay loam; firm, sticky and
plastic; single grain, loose, nonsticky and nonplastic in sand; few very fine, fine and common medium
roots; clear smooth boundary

C—70to 110 cm; dark gray (2.5Y4/1) sand; single grain; loose, nonsticky and nonplastic; few fine and
medium roots.

Pit # U- 26
Pedon Decription
DATE Sampled: 09/09/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome access road
Latitude: 63°55.954° N

Longitude: 148°47.292° W

Elevation: 2171 ft asl (GPS)

Slope Characteristic Information
Slope: 8 percent

Aspect: 200 degrees

Horizontal Shape: plane
Vertical Shape: plane

Physiographic Province: Alaska Range
Local: Valley
Geomorphic Position: valley floor
Microtopography: slightly undulating, dissected by drainage ways
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Surface stones: 0.5%

Parent material: alluvium

Drainage: very poor

Type of saturation: endosaturation (water table at 25 cm in pit and on surface in microlow)

Type of Erosion: gully
Degree of Erosion: moderate

Classification: Sandy, mixed, frigid Typic Cryaquent

Vegetative Information:
Land cover type: forest
Plant Names: Picea glauca, Salix spp.,

Described and sampled by: C.L. Ping

A —0to 11 cm; olive brown (2.5Y4/3) loamy coarse sand; single grain; loose, nonsticky and nonplastic;
many very fine and fine roots; abrupt smooth boundary

Bg — 11 to 32 cm; 35% dark gray (5Y4/1) silt loam with Fe-conc. in pore linings; 35% dark grayish
brown (2.5Y4/2) sand and 30% dark brown (10YR3/3) Fe-concentration as coatings on coarse sand;
many very fine common fine roots; clear smooth boundary

C1 - 32 to 60 cm; stratified brown (7.5YR4/4, 60%) dark gray (2.5Y4/1) loamy sand; massive; very
friable, nonsticky and nonplastic; few fine roots; clear smooth boundary

C 2— 80 to 100 cm; dark brown (10YR3/3) sand; few fine roots.

Pit#: U-27
Pedon Decription
Date Sampled: 09/09/2005

Soil Series: Not surveyed

Location Information
Soil Survey Area: Jumbo Dome Access Road

Latitude: 63°55.915° N
Longitude: 148°47.304° W
Elevation: ft asl (GPS)

Slope Characteristic Information
Slope: 48 percent

Aspect: 260 degrees

Horizontal Shape: concave
Vertical Shape: convex
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Physiographic Province: Alaska Range
Local: Valley

Geomorphic Position: Toe slope
Microtopography: undulating

Surface stones: none

Parent material: colluvium

Drainage: well

Type of saturation: none

Type of Erosion:
Degree of Erosion:

Classification: Sandy, mixed, frigid Typic Cryopsamment

Vegetative Information:

Landcover type: forest

Plant Names: Alnus crispa, Calamagrostis canadensis, Rosa acicularis, Ledium groenlandicum, Linnaea
borealis, Pyrola sp., Kennikenick, Equisetum sp., Pleurozium schriberi, lichens.

Described and sampled by: C.L. Ping

Oi/Oe — 0 to 3 cm; very dark brown (10YR2/2) mucky peat; many very fine, few fine roots; abrupt wavy
boundary

A — 3 to 8 cm; very dark grayish brown (10Y3/2) sandy loam; weak medium granular structure; friable,
nonsticky and nonplastic; many very fine, fine roots; abrupt smooth boundary

Bw- 8 to 18 cm; olive brown (2.5Y4/3) loamy sand; massive; very friable, nonsticky and nonplastic;
many very fine and fine roots; clear wavy boundary

BC — 18 to 37 cm; dark grayish brown (2.5Y4/2) sand; single grain; loose; nonsticky and nonplastic;
common very fine and fine roots; clear smooth boundary

C1-37to 72 cm; stratified very dark grayish brown (2.5Y3/2) and olive brown (2.5Y4/3, 30%) sand;
single grain; loose, nonsticky and nonplastic; few very fine and fine roots; abrupt smooth boundary

C2 — 72 to 100 cm; very dark grayish brown (2.5Y4/2) gravelly sand; single grain; loose, nonsticky and
nonplastic; 20% gravel..

Pit #: U- 28

Pedon Decription

DATE Sampled: 09/10/2005
Soil Series: Not surveyed
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Location Information

Soil Survey Area: Jumbo Dome access road
Latitude: 63°58.090° N

Longitude: 148°46.463° W

Elevation: 2434 ft asl (GPS)

Slope Characteristic Information
Slope: 15 percent

Aspect: 85 degrees

Horizontal Shape: concave
Vertical Shape: concave

Physiographic Province: Alaska Range

Local: Rolling Mountain

Geomorphic Position: foot slope
Microtopography: nonsorted circle (frost boils)
Surface stones: none

Parent material: colluvium

Drainage: somewhat poor

Type of saturation: episaturation

Type of Erosion: gully
Degree of Erosion: high

Classification: Coarse-loamy, mixed, frigid Typic Cryaquept

Vegetative Information:

Landcover type: forest

Plant Names: Picea mariana, Picea glauca (scattered), Betula grandulosa, Vaccinium uliginosum
Vaccinium vitis-idaea, Ledum decumbens, Empetrum nigrum, Hylocomium splendens, Salix spp., Carex

spp.
Described and sampled by: C.L. Ping
Oi — 0to 2 cm; litter layer; abrupt smooth boundary

Oa — 2 to 6 cm; very dark brown (10YR2/2) muck; weak medium granular; very friable, nonsticky and
nonplastic; many very fine, fine and common medium roots; abrupt smooth boundary (pH 4.6)

Bw- 6 to 19 cm; yellowish brown (10YR5/4) sandy loam; 30% Fe-concentration (10YR5/6) as masses
and 20% Fe-depletion (5Y6/1) in pore linings; weak medium platy structure; friable, slightly sticky and
slightly plastic; many very fine, fine and few medium roots; abrupt smooth boundary (pH 4.7)

Ab — 19 to 23 cm; dark brown (10YR3/3) sandy loam; moderate fine platy structure; friable, slightly
sticky and slightly plastic; many very fine and fine roots; abrupt irregular boundary
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Bwb — 23 to 55 cm; dark yellowish brown (10YRA4/6) gravelly sandy loam; 20% gravel; 20% white
(10YRS8/1), 20%light olive brown (2.5Y5/2) Fe-depletion; weak medium platy structure; friable, slightly
sticky and slightly plastic; common very fine and few fine roots; clear smooth boundary

BC- 55 to 82 cm; light yellowish brown (2.5Y6/4) gravelly sandy loam; 30% gravel; weak medium platy
structure; friable, slightly sticky and slightly plastic; few fine roots; abrupt wavy boundary

Ab’ — 82 to 105 cm; brown (10YR4/3) loamy sand; weak medium lenticular structure; very friable,
nonsticky and nonplastic; few very fine and fine root remains.

Pit # U-29

Pedon Decription

DATE Sampled: 09/07/2005
Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome Access Road
Latitude: 63°57.979° N

Longitude: 148° 46.601 W

Elevation: 2405 ft asl (GPS)

Slope Characteristic Information
Slope: 8 percent

Aspect: 34 degrees

Horizontal Shape: concave
Vertical Shape: plane

Physiographic Province: Alaska Range

Local: Valley

Geomorphic Position: Alluvial fan

Microtopography: slightly undulating; dissected by drainages

Surface stones: 1%

Parent material: alluvium

Drainage: very poor (standing water in between mounds and microlows)
Type of saturation: endosaturation (water table at 35 cm)

Type of Erosion: gully and grills
Degree of Erosion: moderate

Classification: Sandy, mixed, frigid Typic Cryaquent

Vegetative Information:

Land cover type: scrubland, riparian zone

Plant Names: Picea glauca, Picea mariana, Salix spp., Vaccinium uliginosum, Carex sp., Polytricum sp.,
(river moss), liverworts.

Described and sampled by: C.L. Ping
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Oe —0to 5 cm; black (7.5YR 2.5/1) peaty mucky; many very fine, fine and few medium roots; abrupt
smooth boundary

Oa - 5to 9 cm; very dark gray (7.5YR3/1) muck; weak medium granular structure; very friable, nonsticky
and nonplastic; many very fine, fine and common medium roots; abrupt smooth boundary

Bgl — 9 to 15 cm; very dark grayish brown (10YR3/2) sand; 20% Fe-depletion (2.5Y3/2) and Fe-
concentration (7.5YR4/4) in mass; single grain; loose, nonsticky and nonplastic; many very fine and fine
roots; abrupt smooth boundary

Oa’ — 15 to 30 cm; black (10YR2/1) muck. Moderate fine platy structure; very friable, nonsticky and
nonplastic; abrupt smooth boundary

Bg2 — 30 to 40 cm; very dark gray (5Y3/1) very stony sand; few faint root channel linings; single grains;
loose and nonsticky and nonplastic; many very fine and fine roots; abrupt smooth boundary

C — 40 to 60 cm; variegated extremely cobbly sand

Pit #: U- 30
Pedon Decription
DATE Sampled: 09/10/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°57.947° N
Longitude: 148°46.633° W
Elevation: 2437 ft asl (GPS)

Slope Characteristic Information
Slope: 10 percent

Aspect: 300 degrees

Horizontal Shape: slightly concave
Vertical Shape: slightly convex

Physiographic Province: Alaska Range

Local: High terrace

Geomorphic Position: upper slope

Microtopography: slightly undulating

Surface stones: none

Parent material: loess over alluvium

Drainage: moderately well

Type of saturation: episaturation due to seasonal frost (upland)
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Type of Erosion:
Degree of Erosion: low

Classification: Coarse-loamy, mixed, frigid Aquic Dystrocryept

Vegetative Information:

Landcover type: forest tundra

Plant Names: Picea mariana, Picea glauca, Betula grandulosa, Ledum decumbens, Vaccinium vitis-
idaea, Vaccinium uliginosum, Hylocumium splendens, Peltigera spp., Polytricum spp, and lichens.

Described and sampled by: C.L. Ping

Oi — 0 to 8 cm; very dark brown (7.5YR 2.5/2) peat; many very fine, fine and common medium roots;
abrupt smooth boundary.

A —81to 13 cm; very dark brown (10YR2/2) sandy loam; 20% Fe-depletion (2.5Y4/1) as pore linings in
oxidized mass (10YR4/4); moderate medium granular and fine subangular blocky structure; friable,
nonsticky and nonplastic; many very fine, fine and medium roots; abrupt wavy boundary

Bwl — 13 to 39 cm; dark yellowish brown (10YR3/4) sandy loam; massive; very friable, nonsticky and
nonplastic; common very fine, fine and medium roots; abrupt smooth boundary

Bw2 — 39 to 50 cm; olive brown (2.5Y4/4) fine sandy loam; 30% Fe-concentration (10YR4/6); common
old wood fragments; mica particles visible; weak medium platy structure; very friable, nonsticky and
nonplastic; few very fine and fine roots; clear smooth boundary

BC — 50 to75 cm; stratified dark yellowish brown (10YR4/4) and brown (10YR4/3) sand; single grains;
loose, nonsticky and nonplastic; clear smooth boundary

C — 75 to 100cm; stratified strong brown (7.5YR5/8, 40%) and olive brown (2.5Y4/3) sandy loam; weak
medium platy structure; very friable, nonsticky and nonplastic. .

Pit #: U- 31
Pedon Description
DATE Sampled: 09/10/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome Road access area
Latitude: 63°57.839° N

Longitude: 148°46.610° W

Elevation: 2472 ft asl (GPS)

Slope Characteristic Information
Slope: 6 percent
Aspect: 20 degrees
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Horizontal Shape: slightly concave
Vertical Shape: slightly concave

Physiographic Province: Alaska Range
Local: Piedmont

Geomorphic Position: middle of the fen
Microtopography: slightly undulating
Surface stones: none

Parent material: loess over alluvium
Drainage: moderately well

Type of saturation: none (upland)

Type of Erosion: none
Degree of Erosion: none

Classification: Coarse-silty, mixed, frigid Typic Dystrocryept

Vegetative Information:

Landcover type: forest

Plant Names: Picea mariana, Picea glauca (10%), Betula grandulosa, Ledum decumbens, Vaccinium
vitis-idaea, Vaccinium uliginosum, bog rosemary, Aulocomium sp., Carex sp., lichens.

Described and sampled by: C.L. Ping

Oe — 0 to 7 cm; very dark brown (7.5YR 2.5/2) mucky peat; many very fine, fine and medium roots;
abrupt smooth boundary.

Oa— 7 to 14 cm; very dark brown (10YR2/2) muck sandy loam; massive; friable, nonsticky and
nonplastic; many very fine, fine and few medium roots; abrupt smooth boundary

Al - 17 to 30 cm; very dark brown (10YR2/2) silt loam; weak thin platy structure; very friable, slightly
sticky and slightly plastic; many very fine, fine and few medium roots; abrupt smooth boundary

A2 —30to 34 cm; black (L0YR2/1) silt loam; weak thin platy structure; very friable, slightly sticky and
slightly plastic; many very fine, fine and few medium roots; abrupt smooth boundary

A3 — 34 to 50 cm; vary dark brown (10YR2/2) and very dark grayish brown (10YR3/2, 40%) silt loam;
weak medium platy structure; very friable, slightly sticky and slightly plastic; common fine roots; abrupt
smooth boundary

A&B - 50 to 85 cm; very dark grayish brown (10YR3/2) and 45% dark yellowish brown (10YR4/4) silt
loam; moderate coarse platy structure; very friable, slightly sticky and slightly plastic; few fine roots;
abrupt smooth boundary

C — 50 to100 cm; dark yellowish brown (10YR4/6) loamy fine sand; massive; very friable, nonsticky and
nonplastic.
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Pit #: U- 32
Pedon Description
DATE Sampled: 09/10/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome Road access area
Latitude: 63°57.756’ N

Longitude: 148°46.273° W

Elevation: 2447 ft asl (GPS)

Slope Characteristic Information
Slope: 2 percent

Aspect: 35 degrees

Horizontal Shape: convex
Vertical Shape: convex

Physiographic Province: Alaska Range
Local: rolling Mountain

Geomorphic Position: shoulder slope
Microtopography: slightly undulating
Surface stones: none

Parent material: loess

Drainage: well

Type of saturation: none (upland)

Type of Erosion:
Degree of Erosion: low

Classification: Coarse silty over sandy or sandy-skeletal, mixed, frigid Typic Dystrocryept

Vegetative Information:

Landcover type: open forest

Plant Names: Picea glauca, Betula grandulosa, Ledum groenlandicum, Vaccinium vitis-idaea,
Vaccinium uliginosum, Empetrum nigrum, Lycopodum annotinum, Hylocumium splendens, Polytricum
spp, and lichens.

Described and sampled by: C.L. Ping

Oe —0to 9 cm; black (10YR 2/1) peaty muck; weak medium granular structure; very friable, nonsticky
and nonplastic; many very fine, few fine and common medium roots; abrupt wavy boundary.

A — 9 to 14 cm; very dark brown (10YR2/2) silt loam; massive; friable, slightly sticky and slightly
plastic; common very fine, fine and common medium roots; abrupt smooth boundary
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E — 14 to 17 cm; grayish brown (10YRS5/2) silt loam; massive; friable, slightly sticky and slightly plastic;
many very fine, fine and few medium roots; abrupt smooth boundary

Bw — 17 to 41 cm,; dark yellowish brown (10YR4/4; 4/6) very fine sandy loam; 40% dark brown
(10YR3/3) streaks; weak medium subangular blocky structure; very friable, nonsticky and nonplastic;
common very fine, fine and few medium roots abrupt smooth boundary

Ab — 41 to 45 cm; very dark brown (10YR2/2) silt loam; weak thin platy structure; very friable,
nonsticky and slightly plastic; few very fine, fine roots; abrupt smooth boundary

Bwb — 45 to 77 cm; brown (10YR4/4) sandy loam; 20% Fe-depletion (2.5Y4/1) and 10% Fe-
concentration (5YR4/6) in masses; 20% black (10YR2/1) streaks; weak thin platy structure; very friable,
nonsticky and slightly plastic; few very fine, fine roots; abrupt smooth boundary

C — 77 to 100 cm; grayish brown (2.5Y5/2) sand; single grain; loose, nonsticky and nonplastic.

Pit #: U- 33
Pedon Description
DATE Sampled: 09/10/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area: Jumbo Dome access road
Latitude: 63°57.677° N

Longitude: 148°46.139° W

Elevation: 2431 ft asl (GPS)

Slope Characteristic Information
Slope: 5 percent

Aspect: 70 degrees

Horizontal Shape: plane
Vertical Shape: plane

Physiographic Province: Alaska Range

Local: Floodplain

Geomorphic Position: middle

Microtopography: flat

Surface stones: none

Parent material: alluvium over weathered sandstone
Drainage: poor

Type of saturation: endosaturation

Type of Erosion: sheet
Degree of Erosion: moderate
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Classification: Coarse-loamy over sandy or sandy-skeletal, mixed, frigid Typic Cryaquept

Vegetative Information:
Landcover type: shrubland
Plant Names: Picea glauca, Betula grandulosa, Salix spp., Calamagrostis canadensis, moss.

Described and sampled by: C.L. Ping

Oi —0to 5 cm; vary dark brown (10YR 2/2) peat; many very fine, few fine and few medium roots; abrupt
smooth boundary

Oe —5to 11 cm; very dark brown (7.5YR2.5/3) peaty muck; weak fine granular structure; very friable,
nonsticky and nonplastic; many very fine, fine and few medium roots; abrupt smooth boundary

Bgl — 11 to 32cm; dark yellowish brown (10Y3/4) sand; 30% stratified medium prominent mottles
(7/5YR3/3) and 10% faint medium mottles (L0YR3/2); weak medium platy structure; very friable,
nonticky and nonplastic; many many very fine and fine roots; clear smooth boundary

Bg2 — 32 to 50 cm; olive brown (2.5Y4/4) loamy sand; 30% Fe-concentrations (10YR4/4) as pore linings
and 20% as masses (10YR3/4); massive; very friable, nonticky and nonplastic; common very fine, fine
roots; abrupt smooth boundary

Bg3- 50 to 62 cm; dark grayish brown (2.5Y4/2) silt loam; 20% Fe-concentrations as pore linings
(7.5YRA4/6); massive; friable, slightly sticky and slightly plastic; few fine roots; abrupt smooth boundary

C — 62 to 100 cm; stratified sand, gravel and silt layers.

Pit #: U- 33b
Pedon Decription
DATE Sampled: 09/10/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°57.692° N
Longitude: 148°46.111° W
Elevation: 2445 ft asl (GPS)

SAME as Pit #30, verified.
Pit #: U- 34
Pedon Description

DATE Sampled: 09/10/2005

Soil Series: Not surveyed
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Location Information

Soil Survey Area: Jumbo Dome access road
Latitude: 63°57.662° N

Longitude: 148°45.927° W

Elevation: 2422 ft asl (GPS)

Slope Characteristic Information
Slope: 4 percent

Aspect: 40 degrees

Horizontal Shape: plane
Vertical Shape: plane

Physiographic Province: Alaska Range
Local: terrace

Geomorphic Position:
Microtopography:

Surface stones: 0.5% boulder

Parent material: alluvium

Drainage: moderately well

Type of saturation: none (upland)

Type of Erosion: gully
Degree of Erosion: high

Classification: Coarse-loamy, mixed, frigid Typic Dystrocryept

Vegetative Information:

Landcover type: forest

Plant Names: Picea glauca, Picea mariana, Betula grandulosa, Vaccinium vitis-idaea, Alnus crispa,
Vaccinium uliginosum, Polytricum spp.

Described and sampled by: C.L. Ping

Oe — 0 to 4 cm; very dark brown (7.5YR2.5/3) peat; many very fine, fine and common medium roots;
abrupt smooth boundary

OA — 4 to 20 cm; very dark brown (10YR2/2) muck sandy loam; massive; very friable, nonsticky and
nonplastic; many very fine, fine, and common medium roots; abrupt wavy boundary

A&B - 20 to 45 cm; stratified very dark brown (10YR2/2, 60%; 7.5YR2.5/2) sandy loam; weak medium
platy structure; friable, slightly sticky and slightly plastic; common very fine, fine and few medium roots;
abrupt smooth boundary

BC — 45 to 62 cm; light olive brown (2.5Y5/4) and dark yellowish brown (10YR4/6) very fine sandy

loam; moderate fine platy structure; very friable, nonsticky and slightly plastic; few very fine and fine
roots; clear smooth boundary
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C — 62 to 100 cm; olive brown (2.5Y4/3) very fine sandy loam; 10% Fe-concentration dark yellowish
brown (10YR4/6) in elongated masses and pore linings; moderate fine platy structure; very friable,
slightly sticky and slightly plastic.

Pit #: U-35
Pedon Description
DATE Sampled: 09/10/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°57.595° N
Longitude: 148°45.936° W
Elevation: 2377 ft asl (GPS)

Slope Characteristic Information
Slope: 4 percent

Aspect: 25 degrees

Horizontal Shape: convex
Vertical Shape: convex

Physiographic Province: Alaska Range
Local: Mountain

Geomorphic Position: Alluvial fan, middle terrace
Microtopography: dissected by runoff
Surface stones: none

Parent material: alluvium

Drainage: moderately well

Runoff: negligible

Type of saturation: none)

Type of Erosion: none

Degree of Erosion: none

Classification: Coarse-loamy, mixed, frigid Typic Dystrocryept

Vegetative Information:

Landcover type: Spruce forest

Plant Names: Picea glauca, Picea mariana, Betula grandulosa, Salix spp., Vaccinium vitis-idaea,
Vaccinium uliginosum, Hylocumium splendens, Pleurozium schreiberi, lichens.

Described and sampled by: C.L. Ping

Oi — 0 to 9 cm; very dark brown (7.5YR 2.5/2) peat; many very fine, fine and common medium roots;
abrupt smooth boundary



AB -9 to 15 cm; very dark brown (7.5YR2.5/2) sandy loam; weak thin platy structure; very friable,
nonsticky and nonplastic; many very fine, fine and few medium roots; abrupt smooth boundary

Bw — 15 to 20 cm; dark brown (7.5YR 3/3) sandy loam; strong thin platy structure; friable, slightly sticky

and slightly plastic; many very fine, fine and few medium roots; clear smooth boundary

BC- 20 to48 cm; dark grayish brown (2.5Y4/2) sandy loam; common distinct mottles (10YR4/4) as pore

linings; moderate thin platy structure; very friable, nonsticky and nonplastic; many very fine, fine and

few medium roots; abrupt smooth boundary

Ab — 48 to 51 cm; very dark brown (10YR2/2) sandy loam; moderate medium granular structure; friable;

slightly sticky and slightly plastic; common very fine and fine roots; abrupt smooth boundary

C — 51 to 100 cm; very dark grayish brown (2.5Y3/2) silt loam; 20% brown (10YR4/3) Fe-concentration

in pore linings and masses; strong thin platy structure; few fine roots..

Pit #: U- 36
Pedon Description
DATE Sampled: 09/11/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°55.553° N
Longitude: 148°48.199° W
Elevation: 1733 ft asl (GPS)

Slope Characteristic Information
Slope: 8 percent

Aspect: 290 degrees

Horizontal Shape: slightly convex
Vertical Shape: slightly convex

Physiographic Province: Alaska Range
Local: Mountain

Geomorphic Position: alluvial fan, middle slope
Microtopography: dissected by runoff
Surface stones: none

Parent material: alluvium

Drainage: moderately well

Runoff: medium

Type of saturation:

Type of Erosion: grill

Degree of Erosion: medium

67



Classification: Sandy, mixed, frigid Typic Cryofluvent

Vegetative Information:

Landcover type: forest

Plant Names: Picea glauca, Betula Papyrifera, Carex sp., Empetrum nigrum; Pleurozium schreberi;
Calamagrostis canadensis, Linnaea borealis, Kinnikinnick, Equisetum spp.

Described and sampled by: C.L. Ping

Oi — 0 to 4cm; very dark brown (7.5YR 2.5/2) peat; many very fine, fine and medium roots; abrupt
smooth boundary

Oe -4 to 10 cm; very dark brown (7.5YR 2.5/2) peaty muck; weak medium granular structure; many fine,
medium common very fine and few coarse roots; abrupt smooth boundary

A/B — 10 to 27 cm; stratified very dark brown (10YR2/2) and olive brown (2.5Y4/3) sand and loamy
sand; weak medium platy to weak medium subangular blocky structures; very friable, nonsticky and
nonplastic; common very fine, fine and few medium roots; clear smooth boundary

BC- 27 to 42 cm; olive brown (2.5Y3/3) and 30% dark brown (10YR3/3) sand in stratified bands; single
grains; loose, nonsticky and nonplastic; common very fine and fine roots; clear smooth boundary

C —42to0 100 cm; dark olive brown (2.5Y3/3) very gravelly loamy sand; 10% stratified dark brown
(10YR2/2) organic and 1-2 cm buried Oa at 45 cm; 30% red sand; weak medium platy structure; very
friable, nonsticky and nonplastic.

Pit #: U- 37
Pedon Description
DATE Sampled: 09/11/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°55.608° N
Longitude: 148°47.982° W
Elevation: 1797 ft asl (GPS)

Slope Characteristic Information

Slope: 60 percent

Aspect: 310 degrees

Slope Shape: vertical —concave
horizontal - complex

Physiographic Province: Alaska Range
Local: Mountain
Geomorphic Position: back slope
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Microtopography: undulating
Surface stones: none

Parent material: sand stone
Drainage: excessive

Type of saturation: n/a

Type of Erosion: gully
Degree of Erosion: severe

Classification: Sandy, mixed, frigid Typic Cryopsamment

Vegetative Information:
Landcover type: forest

Plant Names: Picea glauca, Betula papyrifera, Hylocumium splendens, Pleurozium schreberi, Dicranum

spp., Peltigera sp., Cladonia sp., Cladina sp.
Described and sampled by: C.L. Ping

A — 0 to 30 cm; brown (10YR4/3) sand; 5% pebble; single grains; loose, nonsticky and nonplastic;
common very fine and fine, many medium and few coarse roots; abrupt smooth boundary

AC —30to 52 cm; olive brown (2.5Y4/3) sand; single grains; loose, nonsticky and nonplastic; common
medium and few fine and very fine roots; abrupt smooth boundary

C —52to 75 cm; light brownish gray (2.5Y6/2) sand; single grains; loose, nonsticky and nonplastic;

clear smooth boundary

Cr — 75 + cm; sandstone

Pit #: U- 38
Pedon Description
DATE Sampled: 09/11/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°55.537° N
Longitude: 148° 48.509° W
Elevation: 1880 ft asl (GPS)

Slope Characteristic Information
Slope: 50 percent

Aspect: 120 degrees

Horizontal Shape: complex
Vertical Shape: complex
Elevation: 1880 ft asl (GPS)
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Physiographic Province: Alaska Range
Local: Mountain

Geomorphic Position: back slope
Microtopography:

Surface stones: none

Parent material: alluvium (schist rock)
Drainage: well

Type of saturation: none (upland)
Type of Erosion: gully

Degree of Erosion: severe

Classification: Loamy-skeletal, mixed, frigid Lithic Dystrocryept

Vegetative Information:

Landcover type: open forest

Plant Names: Picea glauca, Betula papyrifera, Kinnikinnick, Alnus crispa, Geocaulon lividum,
Hylocumium splendens, Pleurozium schreberi, Aulocumium spp.

Described and sampled by: C.L. Ping
Oi —0to 1 cm; litter layer; abrupt smooth boundary.

OA —1to 9 cm; very dark brown (7.5YR2.5/2) mucky sand; weak medium granular structure; very
friable, nonsticky and nonplastic; many very fine, fine and medium roots; abrupt smooth boundary

C —9to 27 cm; brown (10YRA4/3) sand; single grains; loose, nonsticky and nonplastic; many very fine,
fine, common medium and few coarse roots; abrupt smooth boundary

2Bwb — 27 to 37 cm; brown (7.5YRA4/4) gravelly silt loam; 30% sand; moderate, medium subangular
blocky structure; friable, slightly sticky and slightly plastic; common very fine, fine roots; clear smooth
boundary

2BC — 37 to 55 cm; reddish brown (5YR4/3) very gravelly silt loam; 60% gravel; strong fine subangular
blocky structure; friable, slightly sticky and slightly plastic; few very fine, fine roots; clear smooth
boundary

C r — 55+ cm; fractured sandstone.
Pit#: U- 39

Pedon Description

DATE Sampled: 09/11/2005

Soil Series: Not surveyed
Location Information

Soil Survey Area:
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Latitude: 63°55.320° N
Longitude: 148°49.436° W
Elevation: 1693 ft asl (GPS)

Slope Characteristic Information
Slope: 13 percent

Aspect: 105 degrees

Horizontal Shape: complex
Vertical Shape: convex
Elevation: 1880 ft asl (GPS)

Physiographic Province: Alaska Range

Local: Mountain

Geomorphic Position: alluvial fan

Microtopography: dissected by many erosion gullies andgrills
Surface stones: none

Parent material: alluvium (sandstone)

Drainage: moderately well

Type of saturation: none (upland)

Type of Erosion: gully

Degree of Erosion: severe

Classification: Sandy, mixed, frigid Aquic Cryopsamment

Vegetative Information:

Landcover type: open forest

Plant Names: Picea glauca, Betula papyrifera, Alnus crispa, Viburnum edule, Linnaea borealis,
Calamagrostis canadensis, Pyrola spp., Equisetum sp., moss.

Described and sampled by: C.L. Ping
Oi —0to 1 cm; bluejoint straw; abrupt smooth boundary

C1- 1to 14 cm; olive brown (2.5Y4/3) sand; 5% gravel; single grains; loose, nonsticky and nonplastic;
many very fine and fine roots; abrupt smooth boundary

0Oa&C — 14 to 18 cm; stratified very dark brown (10YR2/2) mucky sand and olive brown (2.5YR4/3)
sand; single grains; loose, nonsticky and nonplastic; few very fine, fine, many medium and few coarse
roots; abrupt smooth boundary

Bwb — 18 to 47 cm; brown (10YR4/3) and strong brown (7.5YR4/6, 30%) sand; 10% cobble and many
organic debris; single grains; loose, nonsticky and nonplastic; common very fine and fine roots; abrupt
wavy boundary

Ab — 47 to 52 cm; very dark grayish brown (10YR3/2) sand; single grains; loose, nonsticky and
nonplastic; few very fine and fine roots; abrupt wavy boundary
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2C2 —52 to 75 cm; brown (2.5Y4/3) sand and organic rich dark grayish brown (10YR4/2, 40%) sand,
single grain; loose, nonsticky and nonplastic; clear smooth boundary

2C3 — 75 t0100 cm; gray (2.5Y6/1) sand; single grain; loose, nonsticky and nonplastic.

Pit #: U-40

Pedon Description
DATE Sampled: 09/11/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°55.439°N
Longitude: 148°49.374° W
Elevation: 1866 ft asl (GPS)

Slope Characteristic Information
Slope: 75 percent

Aspect: 100 degrees

Horizontal Shape: complex
Vertical Shape: concave

Physiographic Province: Alaska Range
Local: Mountain

Geomorphic Position: back slope
Microtopography: undulating

Surface stones: none

Parent material: colluvium (sandstone)
Drainage: well

Type of saturation: none (upland)
Type of Erosion: gully

Degree of Erosion: severe

Classification: Sandy, mixed, frigid Typic Cryopsamment

Vegetative Information:

Landcover type: open forest

Plant Names: Picea glauca, Betula papyrifera, Populus tremuloides, Populus balsmnifera, Linnaea
borealis, Rosa acicularis, Epilobium angustifolium, Delphinium glaucum, Calamagrostis canadensis,
Equisetum spp.

Described and sampled by: C.L. Ping

Oi — 0 to 4 cm; peat; litters; abrupt smooth boundary



Oe — 4 to 16cm; very dark brown (7.5YR2.5/3) muck sand; single grains; loose, nonsticky and
nonplastic; many very fine, fine and medium roots; abrupt smooth boundary.

A — 16 to 26 cm; dark brown (10YR3/3) sand; single grains; loose, nonsticky and nonplastic; common
very fine, fine, few medium and common coarse roots; clear smooth boundary

AC — 26 to 42 cm; olive brown (2.5Y4/3) sand; single grains; loose, nonsticky and nonplastic; common
fine and few medium roots; clear smooth boundary

C1 - 42 to 69 cm,; stratified brown (10YR5/3) and gray (2.5Y6/1) sand with buried A (10YR2/2) mucky
sand; single grains; loose, nonsticky and nonplastic; few fine and medium roots; abrupt smooth boundary

C2 - 69 to 76 cm; gray (2.5Y6/1) sand; single grain; loose, nonsticky and nonplastic; few fine roots;
abrupt smooth boundary

C3 — 76 t0100 cm; olive brown (2.5Y4/3) sand; single grain; loose, nonsticky and nonplastic.

Pit #: U-41
Pedon Description
DATE Sampled: 09/11/2005

Soil Series: Not surveyed

Location Information

Soil Survey Area:

Latitude: 63°55.396° N
Longitude: 148°49.374° W
Elevation: 1736 ft asl (GPS)

Slope Characteristic Information
Slope: 38 percent

Aspect: 100 degrees

Horizontal Shape: complex
Vertical Shape: concave

Physiographic Province: Alaska Range
Local: Mountain

Geomorphic Position: Toe slope
Microtopography: undulating

Surface stones: none

Parent material: colluvium (sandstone)
Drainage: well

Type of saturation: none (upland)
Type of Erosion: gully

Degree of Erosion: moderate
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Classification: Sandy, mixed, frigid Typic Cryopsamment

Vegetative Information:

Landcover type: open forest

Plant Names: Betula papyrifera, scattered Picea glauca
Described and sampled by: C.L. Ping

Oi —0to 5 cm; very dark brown (7.5YR2.5/2); abrupt smooth boundary

Oe — 5 to 15 cm; very dark brown (7.5YR2.5/2) peaty muck; many very fine, fine, common medium and
few coarse roots; abrupt smooth boundary

A — 15 to 48 cm; dark brown (10YR3/3) sand; dark band of charcoal on top of horizon, many charcoal
particle scattered in horizon, and many organic debris; single grains; loose, nonsticky and nonplastic;
common very fine and fine roots; clear smooth boundary

C1 - 48to 80 cm; dark brown (10YR3/3) sand; single grain; loose, nonsticky and nonplastic; few very
fine and fine roots; clear smooth boundary

C2 —80t0100 cm; dark olive brown (2.5Y3/3) sand; single grain; loose, nonsticky and nonplastic; few
fine roots.
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APPENDIX B

SOIL CLASSIFICATION OF PEDONS AT JUMBO DOME ROAD ACCESS AREA

Pedon # Classification

1 Histic Crygaquept, Loamy-skeletal, mixed, frigid

2 Typic Cryaquept, Loamy-skeletal, mixed, frigid

3 Typic Cryaquept, Coarse loamy over sandy or sandy-skeletal, mixed, frigid
4 Typic Haplocryod, Coarse loamy over sandy or sandy-skeletal, mixed, frigid
5 Humic Dystrocryept, Coarse loamy over sandy or sandy-skeletal, mixed, frigid
6 Typic Cryaquept, Coarse-loamy over sandy or sandy-skeletal, mixed, frigid
7 Typic Cryorthent, Coarse-loamy over sandy or sandy-skeletal, mixed, frigid
8 Aquic Dystrocryept, Coarse-loamy over sandy or sandy-skeletal, mixed, frigid
9 Histic Cryaquept, Coarse loamy, mixed, frigid

10 Typic Cryorthent, Sandy, mixed, frigid

11 Histic Cryaquept, Coarse-loamy, mixed, frigid

12 Typic Cryaquept, Coarse silty over sandy or sandy-skeletal, mixed, frigid

13 Histic Cryaquept, Coarse-loamy, mixed, frigid

14 Typic Cryaquent, Coarse-loamy, mixed, frigid

15 Lithic Dystrocryept, Coarse-loamy, mixed, frigid

16 Typic Dystrocryept, Coarse-loamy, mixed, frigid

17 Typic Dystrocryept, Sandy-skeltal, mixed, frigid

18 Histic Cryaquept, Coarse-loamy, mixed, firgid

19 Typic Cryorthent, Sandy, mixed, frigid

20 Typic Cryorthent, Sandy, mixed, frigid

21 Typic Cryofluvent, Sandy, mixed, frigid

22 Typic Cryorthent, Sandy, mixed, frigid

23 Typic Cryorthent, Sandy, mixed, frigid
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24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

Typic Cryorthent, Coarse-loamy, mixed, frigid

Typic Dystrocryept, Coarse-silty over sandy or sandy-skeletal, mixed, frigid
Typic Cryaquent, Sandy, mixed, frigid

Typic Cryopsamment, Sandy, mixed, frigid

Typic Cryaquept, Coarse-loamy, mixed, frigid

Typic Cryaquent, Sandy, mixed, frigid

Aquic Dystrocryept, Coarse-loamy, mixed, frigid

Typic Dystrocryept, Coarse-silty, mixed, frigid

Typic Dystrocryept, Coarse-silty over sandy or sandy-skeletal, mixed, frigid
Typic Cryaquept, Coarse-loamy over sandy or sandy-skeletal, mixed, frigid
Typic Dystrocryept, Coarse-loamy, mixed, frigid

Typic Dystrocryept, Coarse-loamy, mixed, frigid

Typic Cryorthent, Sandy, mixed, frigid

Typic Cryopsamment, Sandy, mixed, frigid

Typic Dystrocryept, Loamy-skeletal, mixed, frigid

Aquic Cryopsamment, Sandy, mixed, frigid

Typic Cryopsamment, Sandy, mixed, frigid

Typic Cryopsamment, Sandy, mixed, frigid
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1.0 EXISTING AND HISTORIC LAND USES

1.1 PAST USE

The patterns of settlement in the area and associated land uses that occurred are largely related to
coal development activities that took place starting about the turn of the century. In 1915 the
General land Office subdivided the Nenana Coal Field into sections and townships and in 1916
the Geological Survey divided the field into leasing units and began issuing coal leases. Coal
mining subsequently began around Healy, a station along the Alaska Railroad, in 1918. Five
years later the Alaska Engineering Commission built a railroad spur line to developing coal
mines near Suntrana. In 1943, Emil Usibelli started a small surface coal mining operation east of
Suntrana and later bought several other underground coal properties in the area. As marketing
opportunities evolved, Usibelli's operations grew and eventually expanded into the Hoseanna
Creek valley in 1972. Exploration drilling was conducted by Usibelli Coal Mine, Inc. (UCM) as
early as 1971. Today the company produces approximately 1.6 million tons of coal per year and

continues to expand the traditional coal mining land use within the resource area.

Besides coal mining, gold claims and mines were also established in the surrounding areas in the
early 1900's. Although exploration and mining activities have been major uses since the turn of
the century, no disturbances other than trails are evident in the proposed permit area. This area
as well as the surrounding areas not associated with mineral resource development have been

used primarily as wildlife habitat.

1.2 PRESENT USE

Current land uses for the proposed permit area include coal mining, wildlife habitat, and to a limited
extent, timber harvesting. UCM has been active in the immediate vicinity of the proposed mining area
since 1976 when haul road construction and pre-stripping operations were initiated for the Poker Flats

coal mine.
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Some farming and haying has been done on previously mined and reclaimed areas to support feed
requirements for local livestock owners. In the past, a small timber processing mill was utilized to

provide a local supply source for building materials.

Access into recreational and other mineral areas has been established and maintained by virtue of the
existing mine haul road system. Sport hunting of large game and fur trapping continue to be primary
uses. Other recreational activities in the general area include trail rides and pack trips into remote

areas.

2.0 COMMUNITY CHARACTERISTICS

The proposed permit area lies within the newly established Denali Borough. The population of the
Borough is estimated at approximately 2,077 residents. The unincorporated Healy area (Healy,
Suntrana, and Usibelli) has a population of approximately 700 residents. The mainstay of the local
economy is the Usibelli Coal Mine with additional employment provided by Golden Valley Electric

Association, the Borough School District, and tourism.

Clear Air Force Station is the largest employer in the Borough and employs over 300 people. UCM
is the other major employer, employing approximately 100 people. Other opportunities for year-
round employment are somewhat limited by the seasonal nature of the area's tourist industry and a

lack of commercial and industrial development.

3.0 LAND MANAGEMENT PLANS

The Alaska Department of Natural Resources develops land use management plans at three levels:
statewide, areawide, and within specific management units. These plans provide land use
guidance with emphasis on state lands within the area of jurisdiction. The Tanana Basin Area
Plan for State Lands addresses a broad area including the Jumbo Road Corridor project and

provides general recommendations for land use. It identifies the primary and secondary surface
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and subsurface uses planned for state lands in the Tanana Basin area. The area is divided into eight
subregions and each subregion is divided into management units. The Plan establishes guidelines to

allow for multiple uses of state land while minimizing conflicts.

The Jumbo Road Corridor project falls within subunit D-4 of the Parks Highway/West Alaska Range
subregion. One of the primary management goals for subsurface resources within the subregion is to
contribute to Alaska's economy by making subsurface resources available for development. For
subunit D-4, the principal management objectives focus on development of subsurface coal and
hardrock minerals, while protecting fish and wildlife habitat and recreation values to the extent
feasible. The entire subunit is open to mineral entry with minerals and wildlife habitat as the
primary land use designations. Forestry and public recreation are listed as secondary land use

designations.

4.0 LAND CONDITION AND CAPABILITY

The proposed permit area for the Jumbo Road Corridor project is in a relatively undisturbed natural
condition. Other than access trails and trenches for mineral exploration, no other disturbances are
evident. The pre-mining landuse, including surface and subsurface manmade features, is shown on
Plate CV-1, Location of Surface Water Bodies. As previously discussed in Chapters 1V, V, and X,

soil and hydrologic conditions do not limit the capability of the area.

A study by the Soil Conservation Service (SCS) identified land use capabilities in a publication

entitled Exploratory Soil Survey of Alaska. The proposed permit area for the Jumbo Road Corridor
is located within the area identified by the study as 1Q25 (Section 173 Alaska Range). The major
land resource areas were rated in two categories. The first category assessed suitability of the land
for use as cropland; as rangeland for cattle, sheep, and reindeer; and for commercial forestry. In
each of these categories, the proposed mine area was determined to be unsuitable with the exception
of rangeland for reindeer. The second category defined limitations on land use in relation to road
location, buildings, recreation, and off-road traffic. The SCS noted that all land areas were in the

severe to very severe limitation categories.
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The permit area is not under high levels of management and no yield data is present. However,
productivity for wildlife is expected to return to pre-mining conditions soon after final bond release.
During the life of the project precautions such as erosion protection and aggressive re-vegetation will
help to encourage adequate wildlife productivity.

5.0 RESPONSIBLE PARTIES

This Chapter was prepared by Usibelli Coal Mine, Inc.
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1.0 INTRODUCTION

UCM has maintained active ongoing coal mining and reclamation operations in the Hoseanna
Creek Valley since the early 1970's, beginning with the Gold Run Pass mining area and
progressing to the Poker Flats and Two Bull Ridge areas for additional reserves to support
ongoing operations and meet contractual obligations. The Jumbo Dome Mine was permitted in
2012. The purpose of the Jumbo Road Corridor is to function as a haul road from the Jumbo
Dome Mine Permit No. S-0606 to the Hoseanna Creek Haul Road to the UCM Coal Tipple and
Train Load Out Facility.

Construction activities for the Jumbo Road Corridor will involve cut, fill and grading work.
Reclamation of the associated side slope areas will be an integral part of and will occur

contemporaneously with the construction activities.

Part D of this application addresses all requirements for road construction in support of coal
mining activities of the Alaska Surface Coal Mining Control and Reclamation Act (AS 27.21) as
implemented through the Regulations Governing Coal Mining in Alaska including Sections 11
AAC Parts 90.071 through 101 and 90.301 through 501, as applicable. This section is organized

as follows:

1.0  Introduction

2.0  Life of Project Plan

3.0  Topsoil Handling

4.0 Blasting Plan

5.0  Pit Excavation — Not Used

6.0  Coal Removal and Storage — Not Used
7.0 Roads and Transportation Systems

8.0 Existing Structures and Mine Facilities
9.0 Drainage and Sediment Control

10.0 Reclamation Plan
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11.0
12.0
13.0
14.0
15.0

Fish and Wildlife Protection Plan — Not Used

Protection of Hydrologic Balance and Water Quality — Not Used
Air Pollution Control Plan

Protection of Public Parks and Historic Places

Responsible Parties

The reclamation plans and environmental protection measures discussed in this Part of the permit

application are based on and reflect consideration of the baseline environmental resource

information presented in Part C. As appropriate, cross-references are provided to relevant

environmental resource information.
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2.0 LIFE OF MINE PLAN

2.1 DESCRIPTION OF PROJECT

The Jumbo Road Corridor area begins approximately 3 miles northeast of the current Two Bull Ridge

Pit, on the north side of the Hoseanna Creek Valley.

The Jumbo Dome Mine is located approximately 7 miles northeast of the Two Bull Ridge Pit and
the coal reserves are a geologic extension of the coal reserves in the Two Bull and Poker Flats
Mine area, with minable reserves associated with the Upper Suntrana Formation as discussed in
Part C, Chapter Il, Geology. The Jumbo Dome Mine was permitted in 2012. The purpose of the
Jumbo Road Corridor is to function as a haul road from the Jumbo Dome Mine Permit No. S-
0606 to the Hoseanna Creek Haul Road to the UCM Coal Tipple and Train Load Out Facility.

If coal is encountered, it will be recovered.

2.2 CONSTRUCTION METHODS AND EQUIPMENT

The proposed Jumbo Road Corridor operations will involve the use of the following equipment:

Cut, Fill, Grading and Topsoil* Handling
Caterpillar D9, D10, and D11 Tractors*
Komatsu 475 Tractor
Drilltech C60K21 Drill
Ingersoll-Rand DMM2 Drrill
Explosives Prill Truck
Caterpillar 992 Front-End Loader*
O&K 120C Hydraulic Excavator*
Caterpillar 785 150-Ton Trucks*
Caterpillar 777 100-Ton Trucks*

Coal Removal
Caterpillar 992 Front-End Loader
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Caterpillar 385 Excavator

Caterpillar 785 150-Ton Trucks

Caterpillar 777 100-Ton Trucks
Reclamation

Caterpillar D6, D9, D10, and D11 Tractors

Komatsu 475 Tractor

Volvo EC210 Backhoe

In addition, a variety of ancillary equipment will be utilized for support and maintenance during mining and

reclamation operations.

2.3 PROJECT LAYOUT AND DISTURBANCE AREAS

The Jumbo Road Corridor Project will generally start from the southern end, near the existing

haul road and work north as depicted on Plate D-1.

24  TOPSOIL HANDLING

Prior to disturbance, salvageable topsoil material will be recovered for use as a revegetation medium.
Topsoil material recovered from disturbance areas will either be stockpiled for future reclamation use
or directly replaced on regraded areas or used to create temporary sediment control best management
practices (BMPs) berms for erosion control. Dozers will remove the topsoil material and push it into
temporary piles from which mobile loading units will load it into haul trucks. The haul trucks will

transport the topsoil material to either temporary stockpiles or replacement areas.

25 COAL REMOVAL
During construction of the road coal may be encountered. The proposed construction activities,

will maximize utilization and conservation of the coal resource. If coal is encountered the

following steps will take place:

D2-2 JRC Renewal.



Once the surface of the coal seam(s) is cleaned, the seam(s) may be drilled and blasted, to
fragment the coal for loading. Dependent on operating conditions and equipment availability, a
front-end loader, shovel, or backhoe may be used to load the coal into haulage trucks for
transport to the coal handling facility.

The coal handling facility is an existing permitted facility, located at the mouth of Hoseanna
Creek, consisting of a run-of-mine coal hopper; coal stockpiles; coal sizing, and conveying
facilities and equipment; and a coal tipple and loadout facility. The coal stockpiles allow
segregation of different quality coal for blending purposes to meet contract specifications. All
coal handling facilities and operations are permitted under the Poker Flats Mining and
Reclamation Permit (Permit No. 01-83-796) and are not considered as a component of this
permit application.

26 RECLAMATION

As construction progresses, side slopes will be vegetated to prevent erosion. After the life of the

project is over, the road will be scarified and seeded.

2.7 PERMIT TERMS

The Permit Renewal Application for the Jumbo Road Corridor is for an additional permit term of
five years as discussed and referenced in Part B of this application. The requests for renewal will

be filed at least 120 days prior to permit expiration and will follow the procedures outlined under
11 AAC90.129
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3.0 TOPSOIL HANDLING

3.1 INTRODUCTION

As discussed in the soil resource assessment report (Part C, Chapter X), there may be viable

topsoil resource in areas where the grade is not too steep.

3.2 REMOVAL METHODS

The smaller and medium size existing vegetation will be either hydra-axed or stripped directly
along with the topsoil. If in an area, trees are determined too large for incorporation with the
topsoil, vegetation will be placed into slash piles or use as vegetation brush barriers as part of the

sediment control best management practices.

The incorporation of native vegetation and surface root mat with the topsoil will facilitate the
regeneration of shrub cuttings such as willow and poplar.

Topsoil will be removed prior to disturbing an area by pushing it into windrows at the foot of fill
slopes with a bulldozer. The material will be either a temporary storage pile, directly placed on
regarded areas, or a vegetative berm best management practices for sediment control.

3.3 QUANTITIES AND CHARACTERISTICS.

The native soils within the Jumbo Road Corridor permit area have been identified and characterized as
outlined in the Soil Resources in Part C, Chapter X. Topsoil suitability criteria were developed from
the known morphological, physical, and chemical properties of each soil type. These suitability criteria
were then used to estimate the depth of salvageable topsoil within each mapping unit. The areal extent
of each soil mapping unit within the disturbance area was further adjusted based on certain limiting

factors associated with salvageability (e.g. slope, wetness, permafrost, etc.).
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Maximum Potential Salvage Depths for are presented in Table 4 of the Soil Resources Report found in
Part C Chapter X

34  STOCKPILING AND REPLACEMENT

Topsoil removed during construction will be stockpiled for future replacement on road embankments
or left as a vegetative berm best management practice for sediment control.

Stockpiled topsoil will be graded to maximum slopes of 3H:1V and seeded with a grass mixture to
minimize erosion. Long term topsoil stockpiles are reseeded with the same grass seed mixture as
discussed in section 9.0 (Reclamation Plan). A cheaper seed mixture consisting of 50% Boreal Fescue,
46% Annual Ryegrass, and 4% Tobin Rape Seed is used to control erosion on salvaged topsoil which
is typically stockpiled for less than a year or two. The temporary seed mix will be applied at a rate of
50 pounds per acre. It will be the goal of the topsoil handling program to minimize topsoil stockpiling
and haul topsoil directly to regraded areas for final placement.

Some topsoil stockpiles will be used as vegetated berms as best management practices for sediment
control.

Once final grading is accomplished some topsoil will be placed on the surface of the regraded
overburden.

3.5 TOPSOIL MONITORING
Topsoil stripping operations will be monitored by field engineers to define appropriate salvage depths.

The equipment operator will be given visual and approximate depth criteria for determination of the
topsoil horizons to be salvaged. .
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4.0 BLASTING PLAN

The following section describes the general blasting procedures and methods that will be used at the Jumbo
Road Corridor (JRC). These procedures will be used throughout the road construction for the blasting

associated with overburden, interburden and incidental coal removal.

4.1 DESCRIPTION OF BLASTING OPERATION

There are several different variations of blasting which occur for different reasons at UCM. There is
overburden blasting for the purpose of loosening the material to help facilitate excavation. There is
overburden blasting where the desired intent of the blast is to move material by way of explosive energy
into its final spoil location (Cast blasting). Cast blasting will not be used as part of road construction efforts.
The coal must also be blasted in order for it to be loaded into haul trucks. In all cases the width and length
of the blast will vary between 100 to 200 feet and several 100 to several 1000 feet respectively.

The truck and shovel pre-striping operations usually require a shallow blast, less than 40 feet deep, to
fracture the material. The blasted material must be loaded and hauled; therefore the desired result from the
blast is to maximize fragmentation in order to optimize production rates. The powder factor will range from
0.5 to 1.0 Ib. per cubic yard depending on the material type, depth, available excavating equipment, and

desired muck-pile profile.

The coal seams must be blasted in order to be efficiently extracted and loaded into haul trucks. The idea
in coal blasting is to minimally blast the coal to create uniform chunks which are easily loaded,
while being careful not to over blast and create excessive coal fines. The coal is blasted at a

powder factor of about 0.35 Ib. per ton.

In all blasting scenarios the drill holes are loaded with ANFO or an ANFO/Emulsion blend
(Heavy ANFO); the amount is dictated by hole depth, diameter, and the pattern size. The powder
factor and pattern will vary due to differing fragmentation objectives, overburden material
properties, and the varying thickness of overburden and parting. Both vertical and angle holes

ranging from 15 to 30 degrees from vertical are designed into specific patterns. Presplitting is
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used to define highwall slopes in selected areas. Presplitting involves detonating limited size
explosive charges within angle holes to create a defined fracture plane that is the future
sandstone highwall. Air deck presplitting will work best and produce the safest highwalls for the

material type that will be encountered at Jumbo.

Figure D4-1 shows a typical blast pattern for consolidated overburden, with holes of 12 1/4 inch
diameter drilled to 100 feet of depth on centers of 27 feet with a burden of 31 feet between rows.
ANFO will be the blasting agent, with a powder factor of around 0.75 pound per cubic yard of
consolidated overburden. For this case, an ANFO with a specific gravity of 0.85 ina 12 1/4 inch
diameter hole yields an approximate explosive weight per foot of borehole of 42 pounds. Blasts
will be initiated by cast boosters, non-electric shock tube and blasting cap or detonating cord,
and electric or electronic blasting caps. Shots will be designed and delayed as necessary to

maximize breakage, control fly rock, minimize air blast, and regulate ground vibration.

For an average overburden blast hole depth of 100 feet, 80 feet of the hole would be charged
with approximately 3360 pounds of ANFO. The remainder of the blast hole, approximately 20
feet, will be stemmed with drill hole cuttings. Past experience in this type of overburden

material indicates that this amount of stemming will be adequate to control air blast.
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Coal will be blasted in 10 to 30 foot thickness on 12 to 27 foot centers depending upon seam
thickness. When required, a water repellent emulsion mixture may be substituted for ANFO.

A typical blast pattern for coal is shown on Figure D4-2. For an average coal blast hole depth of
25 feet approximately 4 1/2 feet of the hole would be charged with 189 pounds of ANFO. The
remainder of the blast hole, approximately 21 1/2 feet will be stemmed with drill hole cuttings.
Blast initiation will be the same as for overburden.

42  EXPLOSIVE STORAGE

The explosive storage area is located within the Poker Flats Mine permit area and can be seen in
Plates in the Poker Flats Mine permit application. The storage area location meets all the State
and Federal laws for distance considerations. The explosive storage area will consist of several
powder magazines, a heated emulsion tank, and other explosive support storage housing. All
powder magazines will be double locked as required by law.

43 BLASTING CONTROL

The maximum weight of explosives calculated will be based on the minimum distance to the
nearest building from the permit boundary as defined in 11 AAC 90.375. If UCM exceeds the
limits established by the formulas contained in 11 AAC 90.379, then a seismograph will be used
to monitor the ground vibration and air blast at the nearest structure not owned by the company.
The maximum peak particle velocity of the ground motion will not exceed three quarters inch
per second at the immediate location of any dwelling, public building, or privately owned
buildings in the vicinity of the blast.

Alaska Department of Fish and Game (ADF&G) blasting standards defined in 11 AAC 95.248
state that “Without prior written approval from ADF&G, no person may discharge an explosive
that produces or is likely to produce an instantaneous pressure change greater that 2.7 pounds per
square inch (psi) in the swim bladder of a fish or produces or is likely to produce a peak particle
velocity greater than 0.5 inches per second (ips) in a spawning bed during the early stage of egg
incubation.” ADF&G draft publication Blasting Standards for the Protection of Fish dated
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February 15, 1991 figures 5 through 7 show that setback requirements for the Office of Surface
Mining Standards (OSM) are more stringent in all cases than ADF&G setback requirements.
UCM is required to meet OSM standards and therefore will exceed setback requirements of
ADF&G and will therefore be protective of fish.

Flyrock will be minimized by proper blasting design and will not be cast beyond the permit
boundary. All practical precautions will be taken to prevent injury to persons and adverse effects
to the surrounding public and environment.

4.4 BLASTING SCHEDULE AND PUBLIC NOTICE

A blasting schedule will be developed that describes the dates, locations, access control features, and
audible warning systems for the blasting areas. At least 30 days prior to the commencement of blasting,
this schedule will be published in the Fairbanks Daily News Miner and copies distributed to the Denali
Borough, and Golden Valley Electric Association. A prototype blasting schedule for the Jumbo Dome
Road Corridor is presented as Exhibit D4-1 (the prototype is from UCM’s Two Bull Ridge Mine). The
schedule will be redistributed every 12 months. If revisions are required, they will be redistributed within

10 days prior to initiating blasting operations.

Blasting will be conducted only during the hours identified in the public notice except during situations
where rain, lightning, other atmospheric conditions, or operator or public safety requirements dictate
unscheduled detonations. The time set for blasting will be 6:00 a.m. until 9:00 p.m. or during daylight
hours (whichever is greater). The proper officials of local governments and public utilities will be verbally

notified of unscheduled blasts prior to executing the blasts.
In the future, a pre-blasting survey of any privately owned structure that may occur within a one-half mile
radius of a blasting site may be conducted, if requested by the owner of the property or the

Commissioner. A copy of the survey will be provided to the property owner and Commissioner.
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45 BLASTING SIGNS, WARNING, AND ACCESS

Access to blast areas before, during and after shot firing will be controlled by signs and mine
personnel. Access to blasting will be completely regulated ten minutes prior to detonation to prevent
unauthorized entry and will remain guarded until the all-clear signal is given. At five minutes before
the blast, two short audible signals will be sounded. At one minute before the shot, one long
audible signal will be given. After the blast, one all-clear audible signal will be given. No one
will be allowed back in the blasting area until the shot is inspected by a pit foreman or a certified
blaster. The blasting signals will be audible in excess of a one-half mile range as required by
AAC 90.377.

Blasting signs will be conspicuously placed at all mine entrances which state “Warning,
Explosives In Use”. The signs will clearly explain the pre-blast warnings and all-clear signals
before and after the blast. Charged holes within the permit area will also be flagged or posted
with signs that give clear warning of the blasting area.

46 RECORDS OF BLASTING

Records of all blasts will be kept for a minimum of three years following the date of any given
blast. A sample blasting report is included as Exhibit D4-2. This report identifies all
information required by 11 AAC 90.383. All blasting reports will be signed by the certified
blaster who was in charge of the blast. These reports will be made available for inspection by

the appropriate regulatory agencies and the public upon request.
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FIGURE D4-1
OVERBURDEN BLAST PATTERN
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FIGURE D4-1

OVERBURDEN BLAST PATTERN
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FIGURE D4-2
COAL BLAST PATTERN
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FIGURE D4-2

COAL BLAST PATTERN
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EXHIBIT D4-1
PUBLIC NOTICE OF BLASTING SCHEDULE
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EXHIBIT D4-1

PUBLIC NOTICE OF BLASTING SCHEDULE (SAMPLE)

USIBELLI COAT MINE, INC.

BLASTING SCHEDULE

D) OPERATIONAT, AREAS: Gold Run Pass Mine, T11S, R6W, Section 34 & 35:
Poker Flats Mine, T125, RTW, Sections 3, 4, 5, and 9: Two Bull Ridge Mine,
T115, RTW, Section 26, 33, 34, 35 and T128, RTW, Section 3. 4, 5 referenced to the
Fairbanks Meridian.

1) BLASTING TIMES: The hours of 6:00 a.m. until 8:00 p.m. or during daylight
hours, whichever is longer, on a Monday through Sunday basis will be used to
detonate explosive blasts within overburden. Explosive blasts in coal may be
comducted 24 hours a day year-round on a Monday through Sunday basis.

11y METHODS OF CONTROL: All roads having immediate access to any hlasting
area. will be clearly marked with a "BLASTING AREA" sign. Only authorized
company individuals should enter areas marked with this sign.

IV) AUDIBLE WARNING SIGNALS: The following list and description of warning
signals shall be utilized to alert individuales in or near a blasting area of the current
blast status. A siren, air horn or other approved audible warning device, will be
utilized to produce signals.

(2) Two SHORT BLASTS - 5 minutss before hlasting
{1) One LONG BLAST - 1 minute warning before blasting - KEEP OUT!
(1) One SHORT BLAST - blasting area is safe to enter, all clear,

V) EFFECTIVE DATES OF NOTICE: This notice shall remain in effect from
August 9%, 2004 for the next (12) calendar months, If major changes are made to
the above schedule, a revision notice will be published prior to the normal
expiration date of August 10, 2005,

g%f

Charles P. Boddy
Vice President Of Governmental Relations

PUBLISH: August 9t — 13, 2004 (5 days)
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EXHIBIT D4-2
SAMPLE BLASTING REPORT
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EXHIBIT D4-2

SAMPLE BLASTING REPORT

BLASTING REPORT POLERx 000, Heall Afaska 55743

B (90758 3-2375) Fax (90746 83-2253)

Date of blast: Tirne of blast: arnyfprn Sertiarr of teical ivast hols:
Surface

Location of blast: 0-

10-
Murnber of people on blasting crew:

20-
Blaster in charge: License:

30-
Direction amd distance to nearest designated structure: -

5i-
Temperature: __ Wiind Direction: _ ifind Welocity: o

60-
Material blasted: &y, Hole Deptt: 76
Murnber of holes: Diarneter of hales: ai-
Burden: Spacing, a0-
Tvpe of explosive: Wiight of explosivefhale: i

110-

Max, Weight of explosives detonated within any 8 millisecond
period;

Initiation System: Type of stemming:

Length of sternmming:
Mats or fiyrock protectbee

Lnscheduled blast? LA
Mote: A schedoled overburden Hiast ic belween & a.m., io # p.m., or duning dapfght Howrs, whchever
i Jonger. Coal ol may oo at any bime.

O sy 0 R as m|
B Coid Westher Do O = o
SIGMATLURE:
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5.0 COAL REMOVAL AND STORAGE

5.1 REMOVAL PROCESS

During construction of the road incidental coal may be encountered. If coal is encountered the
resource will be recovered to the extent possible. Dozers will be used to clean the top of the coal
seam. Once the coal seam has been cleaned, it will be drilled and blasted to fragment the coal
for loading. Dependent upon operating conditions and equipment availability, a front end loader,

shovel, or backhoe may be used to load the coal into haulage trucks.

5.2 COAL HANDLING AND STORAGE

Coal from the Jumbo Road Corridor will be hauled by truck to either UCM’s existing coal handling
facilities or the Golden Valley Electric Association power plant. The existing coal handling facilities
are addressed under UCM’s Poker Flats mine permit (No. 01 83 796) and are not considered a
component of this permit application. No coal stockpiling, crushing, or screening will be conducted on

the Jumbo Mine Corridor permit area.
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8.0 MINE FACILITIES

8.1  SIGNS AND MARKERS

Usibelli Coal Mine will place signs that are easily seen and constructed of durable material.
Permit signs and markers will be posted wherever construction activities occur in close proximity

to the permit boundary, to avoid confusion regarding the exact permit area limits.

Identification signs are currently posted on the Nenana River Road, Gold Run Pass south access
road, Poker Flats south access road, and the West Side Tipple Road. The existing signs have

been modified to include the Jumbo Road Corridor.

8.2 ACCESS CONTROL FEATURES

The primary entrance from public roads to UCM operations is controlled by a gate constructed to
deny access to anyone not authorized to enter the mine area. Employees of Usibelli Coal Mine
gain access by using an electronic key to open the gate. Non-employees are required to call the
main mine office using a phone provided at the main entry gate to gain access. All gates have the

mine permit numbers, MSHA 1.D. numbers, and blast warning signals posted on a sign.

Secondary access gates may not have phone contact with the mine office or electronic key entry.

There are no public roads which provide access to the permit area. Access to the permit area is
via roads permitted under the Poker Flats Permit #01-83-796.

D8-1
JRC Renewal



8.3 EXISTING STRUCTURES

The only existing structures in the Jumbo Road Corridor permit area are those associated with

exploration activities both pre- and post ASCMCRA.
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9.0 DRAINAGE AND SEDIMENT CONTROL PLAN

9.1 GENERAL

The surface water control system proposed to protect the hydrologic system consists of road side ditches,
road side berms and side drains, vegetative berms, brush barriers, silt fencing, hay bales, slash piles and
seeding or other best management practices (BMPs).

If necessary, roadway stream crossings will utilize culverts or burrito drains located within the natural
channel confines. Minor drainage, internal to developed or disturbed areas within the permit boundary and

of a "housekeeping" nature, will be controlled by minor ditches as appropriate.

Sediment control BMPs will be in place prior to disturbance of their tributary area(s). They will remain in
place until no longer required because of operational requirements and/or successful vegetation
reestablishment of affected tributary areas, as appropriate. Sediment control and erosion control measures
are also covered under the Alaska Pollution Discharge Elimination Permit (APDES) point source discharge
permit number AK-004038-0 BMP Plan for drainages in the Hoseanna Creek drainage and under the
Alaska Construction General Permit (CGP) for stormwater discharge in the Marguerite Creek drainage.

9.2 CULVERTS OR BURRITO DRAINS

The only stream the road crosses that flows year round and supports a fish population is
Marguerite Creek. Ephemeral streams or wetlands will also be crossed by the proposed road.
These locations will be shown on the as-built. It is anticipated Marguerite Creek crossing will be
permanent and the ephemeral stream crossings will be temporary. Marguerite Creek crossing
was designed to safely pass the peak discharge from the 100-year, 24-hour event.
Culverts/burrito drains that will be removed at the end of mining were sized to safely pass the
discharge from the 10-year, 24-hour event. The culverts/burrito drains will be designed using
SEDCAD+ computer program. The methodology, assumptions and input parameters utilized in
the design of the culverts including the fish passage requirements are discussed Appendix D9-1
Technical Memorandum — Culvert Design for Marguerite Creek Haul Road Crossing.
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@ MWH TECHNICAL MEMORANDUM

BUILDING A BETTER WORLD

TO: Tammy Scholten, Usibelli DATE: November 18, 2011

FROM: Thomas Leidich, MWH REFERENCE: 1009161
Brandon Coleman, MWH

SUBJECT: Culvert Design for Marguerite Creek Haul Road Crossing, Jumbo Dome Mine Area

At the request of Usibelli Coal Mine, Inc., MWH investigated the installation of a culvert for use in the
Jumbo Dome Mining Area near Healy, AK, on Marguerite Creek, at its intersection with the proposed
haul road. This culvert will be designed to maintain compliance with the requirements set by the Alaska
Department of Fish and Game (ADFG) and the Alaska Department of Transportation and Public
Facilities (ADOT) regarding Design, Permitting, and Construction of Culverts for Fish Passage.

Completion of this analysis has included the following:

e Fish species and size were reported in a WHPacific report, “Fisheries Assessment for
Marguerite Creek”. The design fish species and size was recommended by ADFG, and the
minimum stream depth in the culvert needed for fish of this size was obtained using the
FISHPASS program from the ADFG.

o Flow analysis for the 2-year fish passage design flow (Q.), based on USGS statistical flow
estimation methods by Curran, et. al (2003).

o Flow analysis for the 50-year peak design flow (Qso), and 100-year peak design flow (Qi00) Was
performed using a regression equation provided by Curran, et. al (2003).

o Determination of the size and style of culvert to be used for the haul road crossing using HY8.

¢ Riprap sizing and shear analysis on bedding material for the Qs design flow

EXISTING STREAM CONDITIONS

The existing stream conditions were estimated based on a LIDAR survey conducted for the area and
field observations by Usibelli Coal and MWH at the site. The existing stream profile average
longitudinal slope was approximately 1.4 %. The ordinary highwater mark (OHW) is commonly defined
in streams as a break in vegetation on the banks. Based on field measurements of Marguerite Creek in
the area that culvert will be installed, the stream width at the OHW is approximately 15 ft. Photographs
of Marguerite Creek are shown in Attachment A.

From the WHPacific assessment of fish habitat on Marguerite Creek, it was determined that the species
of concern were the Arctic Grayling and Slimy Sculpin. Of the 105 grayling collected, the sizes ranged
from 64 to 220 mm in length. The Slimy Sculpin lengths were not reported in the WHPacific report, but
ADFG recommended a length of 50 mm be used for Slimy Sculpin. Therfore, fish Passage flows were
checked for a 120 mm Arctic Grayling and a 50 mm Slimy Sculpin, as recommended by ADFG.



DESIGN FLOW

Marguerite Creek is an ungaged stream; the design fish passage flow was approximated using a
statistical analysis for Alaska Region 6, where Marguerite Creek is located. It was recommended by
ADFG to use the 2% exceedance flow (Q,) for anadormous and resident fish spawning systems.

The following equations applied for the 2% exceedance flow on Marguerite Creek and the haul road
culvert location:

QZ =9.204 X 102 AO.9782 p1.342
Where:
A is the drainage area in square miles,
p is the mean annual precipitation in inches

The drainage area above the culvert area on Marguerite Creek is 10.05 mi®>. A mean annual
precipitation of 30 in. was used based reported values for Alaska by Jones (1994).

As identified by ADFG, the design flow for the shear stress analysis on the bed material to be used in
the culvert is based on the 50-yr peak streamflow (Qso). As identified by MWH, the design flow for
capacity in the culvert is the 100-yr peak streamflow (Qiq0). These design flows were approximated
using a regression analysis for Alaska Region 6.

The following equations applied for the 50-year peak streamflow (Qso) and 100-year peak streamflow
(Q100), respectively:

QSO - 186-7A0.8929 (ST+1)-0.2599(F+1)-0.2124
QlOO — 220.6AO'7764(ST+1)_0'2616(F+1)_0'2023
Where:
A is the drainage area in square miles,
ST is the area of lakes and ponds (storage) in percent, and
F is the area of forest in percent.

A drainage area of 10.05 mi? for Marguerite Creek above the culvert area, zero storage, and a forested
area of 70% were determined using aerial photography and Carlson Software for AutoCAD. Based on
the equations presented above, the 2% exceedance flow (Q.), the 50-year peak (Qso) and 100-year
peak (Q100) streamflows were determined to be 84.5 cfs, 465.7 cfs, and 558.7 cfs, respectively. These
calculations are shown in Attachment B.

CULVERT SIZING AND ALIGNMENT

The culvert was sized to provide hydraulic conditions suitable for fish passage during the 2%
exceedance streamflow, and safely pass the 100-year peak streamflow without overtopping the Jumbo
Dome haul road.

ADFG and ADOT guidelines require the following criteria for culvert fish passages:

e Culvert width is greater than 0.9 * OHW
e Culvert grade should approximate the channel slope, but in no instance should it deviate more
than 1% for the natural grade



e Invert burial depths for circular culverts should be at least 40% of the culvert diameter
Based on the above criteria the following culvert design parameters were assumed for modeling:

15 ft diameter

6 ft burial depth

2% longitudinal slope
Corrugated metal steel
2" X 6” corrugations

HY8, a program developed by the Federal Highway Administration was used to model the hydraulic
parameters in the culvert for the 100-yr, 50-yr and 2-yr peak streamflow.

The outlet channel is designed to convey flow from the outlet of the culvert to the existing stream
channel. The outlet channel assumed normal depth for the design flows, and no backwater effects
from downstream structures. Channel dimensions that were assumed are shown in Attachment C.

Based upon the fish passage design discharge of 84.5 cfs, HY8 determined that the culvert would be
outlet controlled (Type 3 Flow). This is a preferable energy grade profile for fish passage because the
energy through the culvert is relatively constant. The minimum depth in the culvert for the fish passage
design flow is 1.87 ft, which is the headwater depth at the culvert inlet. This depth is based on HY8
modeling results shown in Attachment C.

The road location was based on the most perpendicular alignment possible to Marguerite Creek while
still maintaining a safe haul road route, within the permitted road corridor. The location of the road was
selected to have the least amount of impact on Marguerite Creek and its tributaries. The inlet location
was chosen reduce the angle between the existing channel and the culvert inlet to create a smooth
transition into the culvert.

RIPRAP ANALYSIS

The riprap that will be used to backfill the culvert and line the downstream channel is an important
design component. As per ADFG the substrate material should remain dynamically stable up to and
including the 50-yr peak streamflow. The riprap calculations are shown in Attachment D.

Federal Highway Administration methodology for calculating permissible shear stress for the culvert
substrate material was used for this analysis. The permissible shear stress for material with a Dsg = 12
in. was found to be 15.92 Ib/ft°>. Based on the maximum depth expected in the culvert for the Qs
design flow the maximum shear stress was estimated to be 8.51 Ib/ft?.

The gradation of the material is recommended to be a mix of ADOT Class 1 and Class 2 riprap. It was
also important to include a percentage of fines and sands in the riprap to seal and voids and promote
interlocking between the stones. The gradation of the material is shown in Table 1.

Table 1. MCHR Culvert Substrate and Channel Lining Gradation
Rock Size (in) % Passing
36 -

24 90-95
12 25-75




Rock Size (in) % Passing
8 5-30
No. 4 Sieve 10-20

Due to the length of the culvert it is important to create fish resting points utilizing the substrate material
within the culvert. For the purpose of creating fish resting points, riprap ranging from 24-36 in. should
be placed within the culvert every 4-6 ft with 40% of the stone protruding from the embedded material.

CULVERT SPECIFICATIONS

In compliance with the ADFG and ADOT regulations, a 15 ft diameter, corrugated circular galvanized,
multiplate culvert was selected. This is a galvanized steel, multi-plate structure. Specific burial depths
(substrate within the culvert) for circular culverts are provided by ADFG and ADOT, a minimum burial of
40% of the diameter is required for circular culverts. A burial depth of 6 ft is planned for the Marguerite
Creek culvert, 40% of the culvert height. Based on design specifications for a culvert of this type a
minimum of 6 ft of material will be placed between the top of the culvert and the road surface to provide
adequate support for the loads expected on the haul road. See Figures 1 and 2 in Attachment E.

Ice flows and plugging of the culvert are a concern due to location of the installation and the climatic
conditions in Alaska. To protect the road and to keep the culvert free of ice during the spring and winter
seasons an overflow culvert will be installed in the floodplain of Marguerite Creek. A 1 in. pipe will be
installed through the culvert that can be filled with steam to remove ice from the culvert. This device is
commonly referred to as an “ice worm”. These devices have been installed at other culverts at the
Usibelli mine site with successful results.

In addition to the ice worm, an overflow culvert will be installed in the historic stream flow path with the
invert elevation of the culvert parallel or above the top of the MCHR fish passage culvert. This culvert
will be 3 ft. in diameter or larger, and will pass approximately 60 cfs.

CONCLUSIONS AND RECOMMENDATIONS

The recommended culvert is a 15 ft diameter multiplate corrugated metal circular structure,
approximately 220’ long with a longitudinal slope of 2%. The culvert will be backfilled to a depth of 6’
with suitable substrate material.

The recommended culvert design specifications will sufficiently meet each of the required fish passage
criteria for the Arctic Grayling and Slimy Sculpin found in Marguerite Creek and will also be able to
accommodate the design storm events.

Based upon the HY8 results, the peak design flow of 559 cfs the culvert will generate a hydraulic jump
at the outlet. The exact location of this hydraulic jump is not known at this time, and erosion protection
is recommended at the outlet of the culvert in the form of the specified riprap, to prevent potential scour.

The substrate material will be a mix of ADOT Class | and Class Il riprap combined with finer material to
seal voids in the riprap. This material will be dynamically stable up to the 50-yr design peak
streamflow. Large stones (24”-36") will be placed every 4-6 ft within the culvert with 40% of the stone
protruding from the embedded material. This will create fish resting areas within the culvert.



Due to the project location and the potential for large ice flows during the winter season, a smaller relief
culvert will be installed to help pass flow under the Jumbo Dome haul road if the MCHR culvert
becomes obstructed by ice.
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Attachment A:
Photographs



Approx'imé'lnlet Location looking Upstram in Marguerite Creek



Approximate Outlet Location looking Downstream in Marguerite Creek



Attachment B:
Streamflow Calculations



Table 2. Estimating equations for annual high-duration flows in Regions 1-
7, Alaska and conterminous basins in Canada

[Estimating equation: O-Sn, daily mean discharge for the water year October-September having an n -
percent exceedance probability, in cubic feet per second; A, drainage area, in square miles; P, mean
annual precipitation, in inches]

Estimating equation

Coefficient
of determi- Standard . )
nation error of Estimate of discharge
Exponent Exponent estimate, in  using user-supplied basin
Constant for A for P percent characteristics

User: Enter values in shaded area

for this region (9999 indicates a

dummy value that must be

Region 6 (34 streamflow gaging stations) replaced)
A= 10.05
P= 30

0-S15 3.93E-03 1.075 1.87 0.99 29 27.13977007
0-S10 8.14E-03 1.05 1.765 0.99 27 37.15960888
0-S9  9.74E-03 1.045 1.736 0.99 27 39.83260735
0-S8  1.20E-02 1.038 1.703 0.99 28 43.14864032
0O-S7  1.52E-02 1.031 1.664 0.99 28 46.94351555
0O-S6  1.95E-02 1.023 1.618 0.99 29 50.8042816
O-S5  2.55E-02 1.015 1.577 0.99 29 56.55580269
0-S4  3.60E-02 1.005 1.514 0.99 29 63.09015481
0O-S3  5.28E-02 0.994 1.445 0.99 29 71.33611372
0-S2  9.20E-02 0.9783 1.342 0.99 31 84.46803516

0-S1  0.2144 0.9512 1.193 0.99 33 111.3501473
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Table 3. Regression equations for estimating 2-, 5-, 10-, 25-, 50-, 100-, 200-, and 500-year peak streamflows for unregulated streams in Regions 1-7, Alaska and
conterminous basins in Canada

[Q+, T-year peak streamflow, in cubic feet per second; A, drainage area, in square miles; ST, area of lakes and ponds (storage), in percent; P, mean annual precipitation, in
inches; J, mean minimum January temperature, in degrees Fahrenheit; E, elevation, in feet; F, area of forest, in percent]

Average
standard error of Average standard Estimate of recurrence
Exponent for Exponent Exponent for| Exponent = prediction (log = error of prediction Average equivalent interval Qr using user-
Constant A for ST P forJ units) (percent) years of record supplied characteristics
User: Enter values in shaded
area for this region (9999
indicates a dummy value that
must be replaced)
Region 6 (97 gaging stations)
Applicable range of variables: A= 10.05
A:1.29-321,000; ST: 0-15; F: 0-100 ST= 0
F= 70
Q2 52.87 0.8929 -0.2676 -0.3076 0.172 41 1.8 111.840
Q5 88.08 0.8479 -0.2596 -0.2648 0.176 42 2.5 201.558
Q10 115.7 0.8253 -0.2579 -0.2443 0.185 45 3.2 274.258
Q25 154.8 0.8026 -0.2585 -0.2243 0.199 48 3.9 379.203
Q50 186.7 0.7885 -0.2599 -0.2124 0.211 52 4.3 465.742
Q100 220.6 0.7764 -0.2616 -0.2023 0.223 55 4.6 558.699
Q200 256.6 0.7656 -0.2636 -0.1935 0.235 58 4.8 658.107

Q500 307.7 0.7530 -0.2662 -0.1833 0.252 63 5.0 800.613
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Attachment C:
HY8 Model



Bl Culvert Summary Table - MCHR

Total Culvert  [Headwater Inlet Outlet Flow Mormal Critical Outlet Tailwater Outlet Tailwater
Discharge | Discharge | Elewation Control Control Type Depth Depth Depth Depth Velocity Welocity
(cfs) {cf=) (i3] Depthift) | Depthift) {FE {FE {FE {FE (Ftfs) (Ftfs)
54.50 54.50 211577 1.72 1.87 3-M1E 1.20 0,99 2.25 2.25 2.53 1.93
131.92 131.92 2116.41 2.32 2.51 3-Mi1t 1.61 1.32 2,88 2,88 3.09 2.21
179,34 179,34 2116.93 2,83 3.08 3-M1E 1.97 1.64 340 340 3.56 242
226,76 226,76 2117.50 3.3 3.60 3-Mi1t 2.28 1.93 3.86 3.86 3.98 2.59
274,15 274.15 2117.99 3.76 4.09 3-M1E 2.59 2,17 4,27 4,27 4,35 273
321.60 321.60 2118.45 4.15 4.55 3-Mi1t 2,88 2.42 4.64 4.64 4.75 2.86
369,02 369,02 21158.89 4.55 4,99 3-M1E 315 2.67 4,95 4,95 5.10 2.97
416,44 416,44 2119.31 5.00 5.41 3-M1E 342 2,55 5.30 5.30 544 3.07
463,86 463,86 2119.73 S5.43 5.83 3-M1t 3.63 3.09 5.60 5.60 577 316
465,70 465,70 2119.74 5.45 5.84 3-M1E 3.69 3.09 5.61 5.61 5.78 316
553,70 558,70 212052 6.25 b.62 3-M1t 4,19 3.50 6.16 6.16 6,41 3.32
Display Genmetry Plot
) Crossing Summary Table Inlet Elesvation: 2113.90 ft
(%) Culvert Summary Table | MCHR 2 Outlet Elevation: 210970 ft
Culvert Length: 220,04 Fr Culvert Performance Curve
() Water Surface Profiles
Culvert Slope: 0.0191
() Improved Inlet Table
() Customized Table
Dutlet Contral: Profiles
[ Help ] [ Flaw Tvpes. .. ] [ Edit Inpuk Daka. ] [ Energy Dissipatian, .. ] [ Expart Repart Adobe PDF (*,pdf) w

HY8 Model Results
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@ MWH CALCULATIONS

BUILDING A BETTER WORLD

Client: Usibelli Sheet: 1 of 1
Project: MCHR Culvert Shear Stress Analysis Date: 10/17/2011
Description: Job No: 1009161

The shear stress on the selected lining for the MCHR bed material
By:  Brandon Coleman Chkd

MCHR Bed Material Shear Stress Analysis

INPUT DATA
Depth of Flow 6.82 ft
Specific Weight of Water 62.4 lo/ft?
Specific Weight of Rock 155 Ib/ft?
Slope of Channel 0.02 ft/ft
Assumed D50 of Rock 1 ft
T4 = ydS, 8.51136 Ib/ft*  Maximum shear stress
V= 4.39208 ft/s Maximum Velocity
F* = Tg/(Ys-Yw)ds 0.091915 Shield parameter, unitless 0.15
Re =V, Dsylv 3.61E+05 Reynolds Number, unitless
Tp = T (Vs-Vw)Dso 13.89 Ib/ft*  Permissible shear stress

Calculations
Page 1 of 1 Shear Stress Analysis
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10.0 RECLAMATION PLAN

10.1 GENERAL RECLAMATION PLAN

Reclamation of construction related disturbance will occur as an integral part of ongoing construction
operations. Reclamation of disturbance areas will focus on establishment of a stable self-sustaining
vegetation community consistent with the proposed postmining land use. The reclamation plan as
outlined in the following sections will be implemented for all disturbance areas within the Jumbo Road
Corridor area permit boundary. At the end of the life of the road the surface will be scarified and seeded
and temporary culverts, if any, will be removed.

The reclamation activities, practices, and considerations which will be implemented for construction
disturbance areas within the JRC permit area, are described in the following sections:

. Post Construction Land Use
. Revegetation Plans

. Reclamation Timetable

. Reclamation Costs

10.2 PROPOSED POSTCONSTRUCTION LAND USE

Consistent with the premining land use and the prevailing use of surrounding undeveloped lands, UCM
proposes to reclaim road embankments initially and in the future, the road surface to the primary
postmining land use of wildlife habitat. Public recreation will be a related secondary land use. These
proposed primary and secondary postmining uses are consistent with the Tanana Basin Area Plan for
State Lands.

10.3 REVEGETATION PLAN

All road embankment areas will be seeded following topsoil placement. The seed mixture will
include a mixture of native and adapted introduced plant species. In addition, if needed, a
variety of woody plant species native to the area will be planted. However, it is likely that
natural reinvasion will occur of woody species. Revegetation objectives are twofold. The first
objective is to quickly establish a ground cover to control erosion. The second and primary
revegetation objective is to re-establish native vegetation through natural recolonization of native
plants.

D-1 JRC Renewal



TABLE D10-1
PROPOSED REVEGETATION SEED MIX

Common Name Percent of Seed Mix
Wainwright Slender Wheatgrass 10%
Nortran Tufted Hairgrass 10%
Arctared Fescue 30%
Boreal Red Fescue 25%
Annual Ryegrass 10%
Durar Hard Fescue 15%
TOTAL 100%

If needed, a variety of native woody plant species including felt-leaf willow (Salix alaxensis), alder
(Alnus spp.), and white spruce (Picea glauca) will be transplanted in reclamation areas. Transplanting
activities will be scheduled for June through August in order to take advantage of warmer conditions
and increased soil moisture levels. Planting materials will include bare-root stock, cuttings, and
tubeling transplants with ongoing evaluation of success rates for the various types of planting stock.

104 RECLAMATION TIMETABLE

As previously noted in Section 10.1, reclamation will occur as an integral part of ongoing

construction operations.

10.5 RECLAMATION COSTS

The cost of reclaiming construction disturbances over the first 5 year term will be constantly
increasing construction of the road progresses. Therefore, UCM proposes to post the
reclamation bond in one stage that reflect the maximum reclamation cost liability expected to
accrue through year 5. Table D10-2 provides a breakdown of the reclamation coast estimate and

D-2 JRC Renewal



includes direct, indirect, and subcontractor cost. The detail bond calculations can be found in
Appendix D10.1. It is proposed the bond be released in two phases, the first half for the

embankments and the second half for the road surface.

TABLE D10-2
JUMBO ROAD CORRIDOR
RECLAMATION BOND COST ESTIMATE

DIRECT COST ITEMS POND
CONSTRUCTION
Earthmoving $47,758
Revegetation (Seed Bed Prep.) $2,640
Aerial Seeding & Fertilizing $28,600
Facility Removal $0
TOTAL DIRECT COSTS $ 78,998

INDIRECT COST ITEMS

Mobilization & Demobilization @ 3.0% $2,370
Contingency Allowance @ 4.0% $3,160
Engineering Redesign Fee @ 4.0% $3,160
Contractor Profit & Overhead @ 15.0% $11,850
Reclamation Management Fee @ 4.0 % $3,160
TOTAL INDIRECT COSTS $23,699
TOTAL $102,697
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APPENDIX D10-1
RECLAMATION BOND CALCULATIONS
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Summary of Jumbo Dome Road Coriddor 2012 Reclamation Bond Costs

Direct Cost Items

Earthmoving/Drain Construction $ 47,758
Revegetation (seed bed prep) $ 2,640
Aerial Seeding & Fertilizing $ 28,600
Facility Removal $ -
Subtotal Direct Costs $ 78,998
Indirect Cost Iltems
(percent)

Mobilization & Demobilization 3.0 $ 2,370
Contingency Allowance 4.0 $ 3,160
Engineering Redesign Fee 4.0 $ 3,160
Contracor Profit & Overhead 15.0 $ 11,850
Reclamation Management Fee 4.0 $ 3,160
Subtotal Indirect Costs $ 23,699

Grand Totals $ 102,697




Task Equipment Operating Costs Labor Costs Unit Cost  Total Hours Quantity BCY Sub Total
Regrade | D10R Bulldozer $266.00 $52.24 0 0 $0
Drill and Blast $ 0.30 0 $0
Topsoil Respread $1.75 0 $0
Roads | D8R Bulldozer 146.75 $52.24 240 $47,758
Drainage Construction| D8R Bulldozer $146.75 $52.24 0 $0
966 Loader $101.00 $52.24 0 $0
15 CY Truck $115.67 $52.24 0 $0
Riprap Screened $8.00 0 $0
Labor Tasks $52.24 0 $0
Geocloth $1.75 0 $0
Pond Regrade | D21OR Bulldozer $266.00 $52.24 0 0 $0
Pond Drill and Blast $ 0.30 0 $0
TOTAL $47,758




Dataquest AK factor subtotal Fuel (g/hr) $/gal $/hr TOTAL
D10R Bulldozer (W/EROPS*) $ 152.00 1.25 $190.00 20 3.8  $76.00 $266.00
D8R Bulldozer (W/EROPS) $ 87.00 1.25 $108.75 10 3.8  $38.00 $146.75
966F Loader $ 58.00 125 $ 7250 7.5 3.8  $28.50 $101.00
15 cy Truck $ 74.86 120 $ 89.83 6.8 3.8 $25.84 $115.67
|




Jumbo Dome Road Coriddor

Drain Costs 2012

Cut Terrace Drain, Lay Geocloth, Screen and Haul and Spread Riprap

Cut Drain Amount Rate (units per hr) Rip-Rap BCY Cloth Labor D8N Loader Truck
OLF 125 0
Lay Cloth Assume coverage of 2 sg. yd. Per ft of ditch
OLF 325 0 sq. yd. 0
Rip-Rap Assume an average coverage rate of 0.75 BCY per LF ditch
OLF 30 0 0 0 0
**See UCM Backup Calculation for Riprap Support production cost of $8 per BCY
***See Morrison-Knudsen Riprap Caluclation (Backup Data)
Haul 3720 CY of Riprap With 15 CY Truck
Assume a Production Rate of 30 CY/Hr. with 966 Loader and 15 CY truck
Spread Riprap With D8N Dozer Hours
Totals 0 0 sqg. yd. 0 0 0 0

Drainage subcalcs (back-calculate to find 2002 assumptions)

Given:
LF Ditch
D8 Hrs
BCY Rip-Rap
LF Cloth
Loader Hours
Truck Hours

Calculated Assumptions:
Dozer rate (LF/Hr)
Rip-Rap Req'd (BCY/ft)
Loader/Truck/Spread Rate (BCY/Hr)
Geocloth (Sqg. Yd. per LF ditch)

8200
238
3720
5,000
124
124
2002 Use in 2004
34.5 125.0
0.5 0.75
30.0 30.0
0.6 2




Jumbo Dome Road Corridor Revegetation Costs

Total Disturbed Area (Acres) 44

Subcontract Costs

Aerial Seeding & Fertilizing $650 /acre $28,600
Direct Cost
Seedbed Preparation $60 /acre $2,640

Total Costs $31,240




Rate Calculation

Furrow-Seed-Fertilize

Material Material Slot Work
Task Area Length Regrade Volume  Push Distance Grade (%) Base Rate Weight Operator Factor Dozing Visibility = Hour Grade Equipment Net Rate Hours
Pit Regrade
Spoil
Highwall
Blast Cast (30%)
Subtotal 0
Total 0 D10R-SU 0
Pond Regrade
0 100 0 1800 0.81 0.75 1.2 1.05 1 0.83 1 D10R-SU 1145 0
0 400 0 500 0.81 0.75 1.2 1.05 1 0.83 1 D10R-SU 318 0
0 350 0 600 0.81 0.75 1.2 1.05 1 0.83 1 D10R-SU 382 0
Total 0 0
Topsoil Redistribution Area (ac) Depth (ft) Quantity (BCY) Drainage Length Equipment Acres
Road Surface 44 0 0 Truck/Loader/Dozer
0 0 0
Subtotal 44 0
Drain Construction See Drain Cost Sheet for details
Length Production ft/hr Hours
Roads ( Rip and Regrade) 24000 100 240 D8H




14.0 PROTECTION OF PUBLIC PARKS AND HISTORIC PLACES

141 PUBLIC PARKS AND HISTORIC AREAS IN THE MINE VICINITY

There are no known public park areas or cultural or historic sites in or adjacent to the permit

area. A plan for protection of these areas is therefore not included in this permit application.

14.2 MEASURES TO MINIMIZE IMPACTS

In the event that evidence of cultural or historic sites are discovered during mining, disturbance

to the area will be suspended until it has been cleared by the State Historic Preservation Officer.
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15.0 RESPONSIBLE PARTIES

Part D, Operation and Reclamation Plan, was prepared by Usibelli Coal Mine, Inc. With
assistance from

MWH Global, Inc.,1801 California Street, Suite 2900, Denver, Co. 80202
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