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DEPARTMENT OF THE INTERIOR

Mission: As the Nation’s principal conservation agency, the Department of the Interior has
responsibility for most of our nationally owned public lands and natural and cultural
resources. This includes fostering wise use of our land and water resources, protecting our
fish and wildlife, preserving the environmental and cultural values of our national parks
and historical places, and providing for the enjoyment of life through outdoor recreation.
The Department assesses our energy and mineral resources and works to assure that their
development is in the best interests of all our people.

OFFICE OF SURFACE MINING
RECLAMATION AND ENFORCEMENT

Our mission is to carry out the requirements of the Surface Mining Control and
Reclamation Act in cooperation with States and Tribes. Our primary objectives are to
ensure that coal mines are operated in a manner that protects citizens and the environment
during mining and assures that the land is restored to beneficial use following mining, and
to mitigate the effects of past mining by aggressively pursuing reclamation of abandoned
coal mines.

Cover photographs (from left to right):
(1) dragline removing overburden from coal at Peabody Western Coal Company’s Black Mesa Complex
(2) drilling of test well for Coconino aquifer water-supply system
(3) sheepherder and flock on reclaimed land at Peabody Western Coal Company’s Black Mesa Complex
(4) Black Mesa Pipeline, Incorporated’s coal-slurry preparation plant
(5) Black Mesa Pipeline, Incorporated’s coal-slurry pipeline Pump Station Number 2
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COVER SHEET

PROPOSED ACTIONS:
Approval of revisions to the life-of-mine operation and reclamation plans for surface coal mining at
Peabody Western Coal Company’s Black Mesa Complex.

LEAD AGENCY:
Office of Surface Mining Reclamation and Enforcement

COOPERATING AGENCIES:

Department of the Interior

Bureau of Indian Affairs (BIA)

Bureau of Land Management (BLM)
Environmental Protection Agency (USEPA)
Tribes

Hopi Tribe

Hualapai Tribe

Navajo Nation
County and City

Mohave County

City of Kingman

FOR FURTHER INFORMATION:
Richard Holbrook
Attn: Dennis Winterringer
Office of Surface Mining Reclamation and Enforcement
Western Regional Coordinating Center
P.O. Box 46667
Denver, Colorado 80201-6667
Telephone: (303) 293-5048

ABSTRACT:
This Environmental Impact Statement (EIS) has been prepared to analyze and disclose the potential
impacts resulting from approval of a permit application from Peabody Western Coal Company
(Peabody) proposing revisions to the life-of-mine (LOM) operation and reclamation plan for surface
coal mining at the Black Mesa Complex in northern Arizona. The action proposed by Peabody is to
revise the life-of-mine operation and reclamation plans for its permitted Kayenta mining operation
and, as a part of this revision, incorporate into these plans the initial program area surface facilities
and coal resource areas of its adjacent Black Mesa mining operation, which previously supplied coal
to the Mohave Generating Station in Laughlin, Nevada.

Three alternatives were considered. Alternative A would involve the approval of the LOM revision
and all components associated with supplying coal to the Mohave Generating Station (e.g., approve
the permit for the coal-slurry preparation plant, reconstruct the Black Mesa coal-slurry pipeline, and
construct and operate the Coconino aquifer water-supply system). Alternative B, the preferred
alternative in this Final EIS, would be the approval of the LOM revision. Alternative C would be the
disapproval of the LOM revision.

The following actions would occur: The BLM Arizona State Director (or designee), in consultation
with the BIA, Hopi Tribe, and Navajo Nation, would approve, conditionally approve, or disapprove
the LOM mining plan. The OSM Director (or designee) would approve, conditionally approve, or
disapprove Peabody’s permit application package and, in the case of an approval or conditional
approval, issue a Federal permit to conduct surface coal mining and reclamation operations, with
conditions, as necessary, to comply with applicable Federal laws and regulations.






EXECUTIVE SUMMARY

PURPOSE AND NEED

This environmental impact statement (EIS) is being prepared in compliance with the National
Environmental Policy Act (NEPA) in order to analyze and disclose the probable effects of the Black Mesa
Project in northern Arizona. The purpose of and need for the Black Mesa Project is to continue the supply
of coal from Peabody Western Coal Company’s (Peabody’s) Kayenta mining operation to the Navajo
Generating Station near Page, Arizona. The action proposed by Peabody is to revise the life-of-mine
(LOM) operation and reclamation plans for its permitted Kayenta mining operation and, as a part of this
revision, to incorporate into these plans the initial program area surface facilities and coal-resource areas
of its adjacent Black Mesa mining operations, which previously supplied coal to the Mohave Generating
Station in Laughlin, Nevada. This EIS collectively refers to the area occupied by the Kayenta mining
operation and Black Mesa mining operation as the Black Mesa Complex.

The United States Department of the Interior (USDI), Office of Surface Mining Reclamation and
Enforcement (OSM), is the lead agency responsible for preparing this EIS. Other Federal agencies and
tribal governments cooperating with OSM in the preparation of the EIS include the Bureau of Indian
Affairs (BIA), Bureau of Land Management (BLM), U.S. Environmental Protection Agency (USEPA),
Hopi Tribe, Hualapai Tribe, Navajo Nation, City of Kingman, and Mohave County.!

The following actions would occur: the BLM Arizona State Director (or designee), in consultation with
the BIA, Hopi Tribe, and Navajo Nation, would approve, conditionally approve, or disapprove the LOM
mining plan. The OSM Director (or designee) would approve, conditionally approve, or disapprove
Peabody’s permit application package and, in the case of an approval or conditional approval, issue a
Federal permit to conduct surface-coal mining and reclamation operations, with conditions, as necessary,
to comply with applicable Federal laws and regulations.

This EIS is being prepared in accordance with the National Environmental Policy Act of 1969 (NEPA),
Council on Environmental Quality regulations for implementing NEPA (Title 40 Code of Federal
Regulations Parts 1500-1508), and other applicable regulations including the Surface Mining Control and
Reclamation Act (SMCRA) of 1977.

Changes to the Purpose and Need from the Draft EIS

Since the Draft EIS was published in November 2006, the purpose of and need for the Black Mesa Project
to supply coal to the Mohave Generating Station no longer exists. With this change, Peabody amended its
permit revision application, thus causing the change in the statement of purpose and need and reducing
the scope of the proposed action. Some of Peabody’s LOM revisions and three of the four original
proposed actions are no longer proposed.

e Asapart of its LOM revisions, Peabody no longer proposes to construct a new coal-haul road and
new coal-washing facility, produce coal from the Black Mesa mining operation for the Mohave
Generating Station, and acquire additional water for slurry transportation of coal and coal
washing.

! As described in the Draft EIS, Section 1.2, under Alternative A, other agencies would have authorities and actions
to take regarding the coal-slurry preparation plant, coal-slurry pipeline, and/or C aquifer water-supply system.

Black Mesa Project EIS ES-1 Executive Summary
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o Black Mesa Pipeline, Inc. (BMPI) no longer proposes to continue to operate the Black Mesa coal-
slurry preparation plant.

e BMPI also no longer proposes to reconstruct the 273-mile-long coal-delivery slurry pipeline from
the Black Mesa mining operation to the Mohave Generating Station.

e The co-owners of the Mohave Generating Station? no longer propose to construct a new water-
supply system, including a 108-mile-long water-supply pipeline and a well field near Leupp,
Arizona, to obtain water from the Coconino aquifer (C aquifer) and to convey the water to the
Black Mesa Complex for use in the coal slurry and other mine-related purposes.

The Hopi Tribe and Navajo Nation also proposed that the C aquifer water-supply system could be
expanded to provide an additional 5,600 acre-feet per year (af/yr) of water for tribal domestic, municipal,
industrial, and commercial uses. Both tribes indicated that upsizing the pipeline and expanding the
system’s well field would fulfill the needs of both tribes to significantly expand and improve tribal water
supplies at a relatively modest cost. This EIS analyzes the tribes’ potential withdrawals of C-aquifer water
from the proposed well field, which would be interrelated with the sizing of the previously proposed
water-supply pipeline and well field and the total amount of C-aquifer water ultimately withdrawn from
the well field near Leupp. The construction of tribal water-distribution systems was never proposed as a
part of the Black Mesa Project; therefore, it is not analyzed in this EIS.

Although these actions are no longer proposed and not part of the preferred alternative, they still could
occur under certain circumstances. Alternative A addresses supplying coal to the Mohave Generating
Station, which remains permitted for operation. Although operation of the Mohave Generating Station
was suspended in December 2005, it has not been decommissioned. Although it appears that
implementing Alternative A is unlikely, Peabody wishes to proceed in revising its permit to incorporate
the surface facilities and coal-resource areas in the initial program area of its adjacent Black Mesa mining
operation; that is, Alternative B. Because Alternative A is still possible, albeit unlikely, this EIS continues
to analyze its effects.

BACKGROUND

The Black Mesa Complex has operated as two separate surface-mining operations (Kayenta mining
operation and Black Mesa mining operation) since the early 1970s and is an area composed of three

2 Operation of the Mohave Generating Station—owned jointly by Southern California Edison Company (SCE), Salt
River Project (SRP), Los Angeles Water and Power, and Nevada Power Company—was suspended on

December 31, 2005. After a comprehensive reassessment of efforts required to return the power plant to operation,
SCE, the operator and majority owner of the Mohave Generating Station, announced on June 19, 2006, that it would
not continue to pursue resumed operation of the power plant. Two other owners, Nevada Power Company and Los
Angeles Department of Water and Power, made similar announcements. The fourth owner, SRP, announced that it
was continuing to assess the situation and might pursue resumed operation of the power plant with new partners, but
not as sole owner. In September 2006, SRP announced that it was accelerating efforts to return the plant to service,
and requested that the environmental impact statement process resume while it attempted to form a new ownership
group. With SCE’s concurrence, SRP committed to replace SCE as the principal applicant for those aspects of the
Black Mesa Project that SCE had initiated. On February 6, 2007, SRP announced that it would no longer pursue
resumption of the coal operations at the Mohave Generating Station and no longer continue as the project proponent
for completion of the Black Mesa Project EIS. On February 7, 2007, SCE resumed responsibility for completion of
the EIS and, on May 18, 2007, SCE announced that work on the Black Mesa Project EIS was suspended. In letters
dated February 25 and April 30, 2008, Peabody Western Coal Company notified the Office of Surface Mining
Reclamation and Enforcement of its intention to amend the pending life-of-mine permit-revision application for the
Black Mesa Complex to remove proposed plans and activities that supported supplying coal to the Mohave
Generating Station because it believed that reopening the Mohave Generating Station for operation is unlikely.

Black Mesa Project EIS ES-2 Executive Summary
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contiguous leases and several surface rights-of-way and easements granted to Peabody from the Hopi
Tribe and Navajo Nation. The Black Mesa Complex comprises approximately 24,858 acres of land where
the surface and mineral interests are held exclusively by the Navajo Nation (Navajo Exclusive Lease
Area, Lease 14-20-0603-8580), and approximately 40,000 acres of land are located in the former Hopi
and Navajo Joint Minerals Ownership Lease Area (Joint Lease Area, Leases 14-20-0603-9910 and
14-20-0450-5743). The tribes have joint and equal interest in the minerals that underlie the Joint Lease
Area; however, the surface has been partitioned and is within the exclusive jurisdiction of the tribe to
which the surface is partitioned (6,137 acres partitioned to the Hopi Tribe and 33,863 acres partitioned to
the Navajo Nation). The coal-mining leases with the Hopi Tribe and Navajo Nation provide Peabody the
right to produce up to 290 million tons of coal from the Navajo Exclusive Lease Area and up to 380
million tons of coal from the Hopi and Navajo Joint Lease Area for a combined total of 670 million tons.

The coal-mining leases, approved by the Hopi Tribe and Navajo Nation, provide Peabody with the rights
to prospect, mine, and strip leased lands to produce coal and kindred products, including other minerals
that may be found, except for oil and gas. Peabody also is given the right to construct support facilities
such as buildings, pipelines, tanks, plants, and other structures; make excavations, stockpiles, ditches,
drains, roads, spur tracks, electric power lines, and other improvements; and to place machinery and other
equipment and fixtures and do all other things on the leased lands necessary to carry on mining
operations, including rights of ingress and egress, and to develop and use water for the mining operations,
including the transportation by slurry pipeline of coal mined from the leases.

The Kayenta mining operation produces 8.5 million tons of coal per year and, since 1973, has been
supplying coal from the Black Mesa Complex exclusively to the Navajo Generating Station by way of the
Black Mesa and Lake Powell Railroad, a distance of 83 miles. The Kayenta mining operation is permitted
by OSM to mine coal reserves into 2026 at current production rates. The intent of the LOM revision is to
improve or enhance the efficiency and cost-effectiveness of the mine plan for the Kayenta mining
operation. However, no changes to this coal-delivery system or to the generating station are needed.

The Black Mesa mining operation supplied coal to the Mohave Generating Station from 1970 until
December 2005, when the Black Mesa mining operation ceased delivering coal due to suspension of
Mohave Generating Station operations.

On February 17, 2004, Peabody filed an LOM permit revision application with OSM proposing several
revisions to the LOM plans of the Kayenta and Black Mesa mining operations. On July 2, 2008, Peabody
amended the pending mine permit revision application for the Black Mesa Complex to remove proposed
plans and activities that supported supplying coal to the Mohave Generating Station because Peabody
believed that reopening the Mohave Generating Station for operation as a coal-fired power plant is
unlikely. Peabody submitted an amended application on July 2, 2008, which is consistent with its letters
omitting components to supply coal to the Mohave Generating Station and the haul road.

ALTERNATIVES

Under the SMCRA, OSM must make decisions on the LOM revision for the Black Mesa Complex. The
primary decision options available to OSM are (A) approval of the LOM revision and all components
associated with coal supply to the Mohave Generating Station, (B) approval of the LOM revisions
without all components associated with coal supply to the Mohave Generating Station, and

(C) disapproval of the LOM revision (no action). In making the decisions, OSM will consider issues
associated with the use of water from the N aquifer, as required by the Secretary of the Interior, prior to
issuance of the permanent LOM permit. The three alternatives addressed in the EIS are as follows:

Black Mesa Project EIS ES-3 Executive Summary
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e Alternative A — Approval of the LOM Revision and All Components Associated with Coal
Supply to the Mohave Generating Station

e Alternative B — Approval of the LOM Revision (Preferred Alternative)
e Alternative C — Disapproval of the LOM Revision (No Action)
Table ES-1 shows the differences in acreages of the permanent program permit area, amounts of coal for

delivery, and amounts of water usage for each of the three alternatives. Description of the three alternative
decisions addressed in the EIS follow the table.

Table ES-1 ~ Summary of Alternatives
Alternative A Alternative B Alternative C
Acres permitted 63,057 62,930 44,073
Acres for coal-haul road 127 0 0
Acres disturbed by mining 12,409 6,942 6,942
Coal produced into 2026 (million tons per year)
e Black Mesa mining operation 6.35 0 0
e Kayenta mining operation 8.5 8.5 8.5
Water use (af/yr)
e Caquifer
0 Coal washing 500 0 0
0 Coal slurry 3,700 0 0
0 Mine-related and domestic 1,600 0 0
o0 Contingency 200 0 0
o  Tribal
= Hopi Tribe 2,000 0 0
= Navajo Nation 3,600 0 0
Total 11,600 0 0
e N aquifer (average annual use in acre-feet)
0 2008 through 2025 2,000" Average of Average of
1,236 1,236
0 2026 through 2028 Up to 505 505 505
0 2029 through 2038 Up to 444 444 444
Coal-slurry pipeline’
e Construction right-of-way acres 2,319 0 0
e  Permanent right-of-way acres 1,821 0 0
Water-supply system®
e  Construction right-of-way acres 1,261 0 0
e Permanent right-of-way acres 722 0 0

NOTES: T As a worst case, under Alternative A, an estimated average of 2,000 acre-feet of Navajo-aquifer
water would be used for (1) public consumption, (2) withdrawal from the N-aquifer wells to
maintain their function, (3) emergencies, and (4) the Kayenta mining operation.

2 Alternative A only; reflects acreage for the existing pipeline alignment with realignments in
Moenkopi Wash and Kingman area.
3 Alternative A only; reflects acreage for the scenario of 11,600 acre-feet of water per year and

Eastern Route (including the four pump stations, substation, and power line).

af/yr = acre feet per year

Black Mesa Project EIS
November 2008
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Alternative A — Approval of the LOM Revision and All Components Associated with Coal Supply
to the Mohave Generating Station

If Alternative A were selected, Peabody’s February 2004 application for the LOM permit revision and
mine plan changes would be approved as would all the components associated with supplying coal to the
Mohave Generating Station. Alternative A was the proposed project and the agencies’ preferred
alternative in the Draft EIS.

LOM Revision and Mine Plan Changes

Under Alternative A, Peabody’s February 2004 application for the LOM permit revision would be
approved and a Federal permit would be issued to continue surface-coal-mining and reclamation
operations at the Black Mesa Complex. OSM’s existing permanent Indian Lands Program permit area
(the 44,073 acres within the current permit area for the Kayenta mining operation) would be expanded to
incorporate the initial program parts of the existing lease area (the 18,984 acres) associated with the Black
Mesa mining operation and existing and proposed rights-of-way (including 127 acres for a new coal-haul
road described below). The Black Mesa Complex would continue operations through 2026.

Peabody would obtain a separate and additional off-lease right-of-way from the Hopi Tribe to construct
the new coal-haul road, between the southern portions of Peabody’s leases, as a support facility for
continued Kayenta and Black Mesa mining operations. The road would be 500 feet wide and
approximately 1.6 miles long; approximately 127 acres would be required.

Until its suspension in December 2005, the Black Mesa mining operation produced about 4.8 million tons
of coal annually, all of which were delivered to the Mohave Generating Station. Approval of the 2004
LOM permit revision would allow the Black Mesa mining operation to continue through 2026 under a
permanent Indian Lands Program permit. The LOM revision did not propose to change the Black Mesa
mining methods, but would increase the average annual production rate of the Black Mesa mining
operation from 4.8 million tons to about 6.35 million tons.

Under Alternative A, a new coal-washing facility would be constructed adjacent to the existing Black
Mesa coal-preparation facilities to meet the anticipated future coal-quality requirements of the Mohave
Generating Station. The purpose of the coal-washing facility would be to remove out-of-seam rock and
mineral impurities (earth materials), commonly referred to as refuse, from the coal, which results in less
ash when the coal is burned. The coal-washing facility would use about 500 af/yr of C-aquifer water and
would remove about 0.95 million tons per year of coal-processing refuse, resulting in about 5.4 million
tons per year of washed coal being crushed and mixed with water at the coal-slurry preparation plant and
transported as slurry to the Mohave Generating Station through a pipeline. The estimated 0.95 million
tons per year of coal-processing refuse would be returned by end-dump trucks to designated mine pits
(N-06 and J-23) for disposal. Peabody would develop (and submit for regulatory approval) a refuse
sampling and disposal plan that would be incorporated in the mining permit. No refuse piles or coal-mine-
waste impoundments are proposed. The coal-washing process, preparation process and facilities, potential
fugitive dust emissions, and refuse disposal are described in Appendix A-1.

Peabody’s February 2004 application for the LOM revision proposed actions to replace a portion of the
N-aquifer water with C-aquifer water for the Black Mesa mining operation, the use of which resulted in
the administrative delay in permitting the Black Mesa mining operation and the Black Mesa coal-slurry
preparation plant. Under Alternative A, about 672 af/yr of water from the C aquifer water-supply system
would be used to replace much of the N-aquifer water used by the Black Mesa mining operation;

500 af/yr of C-aquifer water also would be used for washing coal. From 2026 through 20028, 505 af/yr of
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N-aquifer water would continue to be pumped for mine reclamation, public use, and to maintain operation
of the N-aquifer wells, and 444 af/yr would be used from 2029 through 2038.

Components Associated with Coal Supply to the Mohave Generating Station

In addition to approval of the 2004 LOM permit application, the components associated with supplying
coal to the Mohave Generating Station would be approved; that is, the coal-slurry preparation plant
permit, reconstruction of the coal-slurry pipeline, and construction of a new water-supply system.

Coal-Slurry Preparation Plant

Until December 2005, the coal from the Black Mesa mining operation was prepared (i.e., crushed and
mixed with water) at the coal-slurry preparation plant for transportation through the coal-slurry pipeline to
the Mohave Generating Station. BMPI submitted a permanent Indian Lands Program permit application
(preparation-plant permit application) to OSM in 1988 for operation of the plant. Like the Black Mesa
mining operation, OSM’s decision on the preparation-plant permit application was delayed due to issues
associated with the use of N-aquifer water. On January 3, 2005, BMPI submitted a revised permit
application to OSM, which was determined to be administratively complete. Only minor modifications to
the existing plant would need to occur; no ground-disturbing activities would result.

Coal-Slurry Pipeline

Until 2005, coal from the Black Mesa mining operation was transported by BMPI via the coal-slurry
pipeline from the Black Mesa Complex to the Mohave Generating Station, a distance of approximately
273 miles. The existing pipeline crosses the Hopi and Navajo Reservations, as well as Federal, State, local
government, and private lands. The pipeline, constructed in the late 1960s and operated since the early
1970s, reached its 35-year design life. Reconstruction of the pipeline would involve burying a new
pipeline adjacent and parallel to the existing pipeline for most of its length. A temporary right-of-way
width of about 15 feet would be needed, in addition to the existing 50-foot-wide permanent right-of-way,
for construction activities.

BMPI is proposing localized realignments along the existing alignment. In the Moenkopi Wash, the
pipeline would be shifted about 200 feet on one side or the other of the existing pipeline to move it out of
the active wash channel (this realignment may or may not require new right-of-way). In the vicinity of
Kingman, Arizona, approximately 28.5 miles of the pipeline would be rerouted to the south of Kingman
to avoid areas in major residential or commercial developments. The reroute would require new right-of-
way; however, the reroute would parallel other linear utilities and/or roads for the majority of the reroute.

Existing booster-pump stations (one at the coal-slurry preparation plant and three along the coal-slurry
pipeline) would require only minor modification, if any; no ground-disturbing activities would result.

Water Supply

Until December 2005, approximately 4,400 af/yr of water were drawn from the N aquifer within
Peabody’s lease. Under Alternative A, use of C-aquifer water would replace the majority of N-aquifer
water use. Proposed future use of C-aquifer water for the Black Mesa Complex and coal slurry would
total an average of 6,000 af/yr (Table ES-2).
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Table ES-2 Alternative A Water Use

Use Acre-Feet per Year
Coal washing 500
Coal slurry 3,700
Mine-related and domestic purposes 1,600
Contingency 200
Total 6,000

The water from the C aquifer would be supplied from a well field to be located near Leupp, Arizona, and
conveyed via pipeline to the Black Mesa Complex. The N aquifer would be a contingency standby source
that would be used in case of interruptions or curtailments of the C-aquifer water supply.

The components of the C aquifer water-supply system, as proposed for the Black Mesa Project, are
described below.

o A well field in the southwestern part of the Navajo Reservation and on the Hopi Hart Ranch
(south of Leupp, Arizona) including 12 to 21 wells and associated facilities (e.g., well yards,
collector pipelines, access roads, electrical power lines).

e An approximately 108-mile-long pipeline with a capacity of 6,000 af/yr from the well field north-
northeast to the Black Mesa Complex following, to the extent practicable, existing roads.

e An estimated two pump stations and associated facilities (e.g., access roads, electrical
transmission lines)

Water for the project would come primarily from the C aquifer with some supplemental use of water from
the N aquifer. Additionally, the development of a water-supply system from the C aquifer provides an
opportunity to enhance water availability to the Hopi Tribe and Navajo Nation for municipal, industrial,
and commercial uses by expanding the system capacity. Two water-withdrawal scenarios and pipeline
capacities were considered.

C-Aquifer Water Withdrawal and Supply: 6,000 af/yr. Under this alternative, up to 6,000 af/yr would be
withdrawn from the C aquifer and delivered to the Black Mesa Complex for the life of the project (i.e.,
2010 through mid 2026). This is the amount of water that would be needed annually for the coal slurry,
coal-washing facility, other mine-related and domestic uses, and a contingency. After 2026, the water
would no longer be needed for the project and pumping from the C aquifer would cease. Water for
reclamation would be provided from the existing N-aquifer wells.

C-Aquifer Water Withdrawal and Supply: 11,600 af/yr. Under this alternative, the Hopi Tribe and Navajo
Nation would have an option to pay the incremental costs of increasing the water production from the

C aquifer and increasing the size of the water-supply pipeline in anticipation of potential future use of the
system for tribal purposes. The total maximum amount of water that could be delivered would be

11,600 af/yr—6,000 af/yr for project-related purposes and an additional 5,600 af/yr for tribal use. Under
this alternative, 2,000 af/yr and 3,600 af/yr would be available for use by the Hopi Tribe and Navajo
Nation, respectively. In addition, after 2026 when the 6,000 af/yr of water would be no longer needed for
project-related purposes, the Navajo Nation would use up to 6,000 af/yr in addition to the 3,600 af/yr, and
pumping C-aquifer water up to 11,600 af/yr would continue for the estimated 50-year life of the pipeline.
In order to deliver the system’s additional capacity to Hopi and Navajo communities, lateral pipelines
would have to be constructed; however, the details of the delivery spur pipelines, timing of construction,
and ultimate use of the water are not known at this time.
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The proposed well field is near Leupp, Arizona. To produce 6,000 af/yr of water, a minimum of 12 wells
would be developed; to produce 11,600 af/yr of water 21 wells would be developed. For the 11,600 af/yr
alternative, the section of the well field proposed to produce the 6,000 af/yr for the Black Mesa Complex
(12 wells) and 3,600 af/yr for the Navajo Nation (5 wells) would be located on the Navajo Reservation in
a triangular area bounded by State Route 99, Canyon Diablo, and the Burlington Northern Santa Fe
(BNSF) Railroad just north of Red Gap and Interstate 40 (1-40). To provide 2,000 af/yr of water to the
Hopi Tribe, four wells would be developed in the section of the well field that is within the Hart Ranch
(owned in fee by the Hopi Tribe), a triangular area bounded by the BNSF Railroad, Canyon Diablo, and
I-40. Proposed use of C-aquifer water under Alternative A is shown in Table ES-2. When the 6,000 af/yr
of C-aquifer water is no longer needed for the project (in 2026), the use of the 6,000 af/yr and associated
wells would be transferred to the Navajo Nation.

The Kayenta and Black Mesa mining operations would cease in 2026, and the mines would be reclaimed.
From 2026 through 2028, 505 af/yr of N-aquifer water would be used for reclamation and public use and
444 aflyr of N-aquifer water would be used from 2029 through 2038. Under this alternative, pumping the
N aquifer for project-related uses would cease when the water is no longer needed for project-related
uses. The leases between the Hopi Tribe, Navajo Nation, and Peabody require N-aquifer wells to be
transferred to the tribes in operating condition. The wells would be transferred to the tribes once Peabody
completes reclamation and relinquishes the leases.

N-Aquifer Water Supply. Until December of 2005, approximately 4,400 af/yr of water were withdrawn
from the N aquifer within Peabody’s lease area—3,100 af/yr of water for slurry of 4.8 million tons of coal
and 1,300 af/yr of water for mine-related and domestic purposes. Both mining operations and local
residences together accounted for the 1,300 af/yr of water. Under Alternative A, use of N-aquifer water
would continue at a reduced rate. Peabody’s N-aquifer well field would be conserved to provide potable
water for the public and as an emergency backup supply should the primary C-aquifer source supply be
interrupted for any reason. It is the applicants’ intent to no longer use water from the N aquifer for mine-
related or slurry use except as noted below.

Under Alternative A, if the C aquifer water-supply system were developed, the wells must be pumped
periodically for extended periods of time to maintain the N-aquifer well field in an operationally ready
state in case of emergencies and to supply the public. As a worst case, an estimated average of 2,000 af/yr
of N-aquifer water would be used for (1) public consumption, (2) withdrawal from the N-aquifer wells to
maintain their function, (3) emergencies, and (4) the Kayenta mining operation.

If the N aquifer were to be used as the sole water supply (i.e., the C aquifer water-supply system was not
developed); up to 6,000 af/yr of water would be withdrawn from the N aquifer within Peabody’s lease
area for the life of the project (i.e., 2010 through mid 2026). If the N aquifer were to be used as the sole
water supply, concerns of the Hopi Tribe and Navajo Nation regarding use of N-aquifer water for coal
slurry leading to the administrative delay of OSM’s permanent Indian Lands Program permitting decision
for the Black Mesa mining operation would not be resolved.

C Aquifer Water-Supply Pipeline

Under Alternative A, the C aquifer water-supply pipeline would convey the water from the proposed well
field near Leupp, Arizona, along one of two major alternative routes to the Black Mesa Complex. The
Eastern Route, would be about 108 miles long, need two pump stations, and cross both Hopi and Navajo
Reservations. Along this Eastern Route pipeline alternative, there are two areas where localized routing
subalternatives are considered. At the Little Colorado River, the pipeline would cross either (1) under the
river using horizontal boring as the method of construction (which would be the preferred method) or

(2) over the river on an abandoned historic road bridge. In the Kykotsmovi area, the pipeline would be
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buried under a road that bypasses the community or in a road that passes through the community. The
Western Route pipeline alternative would be approximately 137 miles long, need four pump stations, and
cross only the Navajo Reservation.

Alternative B — Approval of the LOM Revision

If Alternative B were selected, Peabody’s February 2004 LOM application, as revised by the July 2008
amendment of the application (together the “2008 LOM Revision”) would be approved.

The Black Mesa mining operation, coal-slurry preparation plant, and coal-slurry pipeline that supplied
coal to the Mohave Generating Station until the end of 2005 would not resume operation. The coal-
washing facility, the 127-acre coal-haul road, and the C aquifer water-supply system, in any
configuration, would not be constructed. The preferred alternative includes the use of N-aquifer water to
supply amounts averaging 1,236 af/yr for mine-related uses through 2025.

If OSM approves the LOM revision for the Black Mesa Complex, the area previously associated with the
Black Mesa operation (18,857 acres), including associated surface facilities, would be added to the
44,073 acres of the existing OSM permanent permit area for the Black Mesa Complex, bringing the total
acres to 62,930, which would be considered as one operation for the purpose of regulation by OSM. This
entire area is within Peabody’s existing coal leases.

Areas mined out by the Black Mesa operation by the end of 2005 have already been or are being
reclaimed. One coal-resource area that was not completely mined out by the end of 2005 (N-06) is
currently producing coal for the Navajo Generating Station. Several coal-resource areas, totaling

5,950 acres, which were never mined by the Black Mesa mining operation, would be incorporated into the
permanent permit area for the Black Mesa Complex. If the LOM revision were approved, Peabody would
not be authorized to mine these coal-resource areas. However, the unmined coal-resource areas could be
mined in the future if applications were submitted to, and approved by, OSM. Under the existing permit,
Peabody has approval to produce coal from the N-09, N-10, N-99, J-19, and J-21 mining areas to supply
the Navajo Generating Station through 2026. It is anticipated that Peabody would continue to request that
OSM renew its permit every five years until the coal is mined out. Impacts of an extended mining
scenario beyond 2026, which could include mining of some or all of the aforementioned eight coal-
resource areas, are addressed in the cumulative effects section of the EIS. Through 2026, the Black Mesa
operational infrastructure would be used as necessary to facilitate mining and reclamation by the Kayenta
mining operation.

From 2026 through 2028, 505 af/yr of N-aquifer water would be used for reclamation and public use and
444 affyr of N-aquifer water would be used from 2029 through 2038. The wells would be transferred to
the tribes once Peabody successfully completes reclamation and relinquishes the leases.

Alternative C — Disapproval of the LOM Revision (No Action)

OSM’s decision under Alternative C to disapprove the LOM revision would have the same effect as OSM
taking no action on the LOM revision.

The Black Mesa mining operation, coal-slurry preparation plant, and coal-slurry pipeline that supplied
coal to the Mohave Generating Station until the end of 2005 would not resume operation. The coal-
washing facility, 127-acre coal-haul road, and the C aquifer water-supply system, in any configuration,
would not be constructed. The leased area previously associated with the Black Mesa operation

(18,857 acres) would not be incorporated into the permanent program permit area for the Black Mesa
Complex. The remaining unmined coal-resource areas, totaling 5,950 acres that were within the area of
the Black Mesa operation would not be incorporated into the permit area for the Black Mesa Complex if
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the LOM revision were not approved. If no action were taken on the LOM revision, those unmined coal-
resource areas could not be mined under OSM’s administrative delay rules because Peabody never
received a prior authorization to mine those resource areas. However, the unmined coal-resource areas
could be mined in the future if a future application were submitted to, and approved by, OSM.

If the LOM revision is disapproved or no action is taken on it, the facilities and structures located in the
initial program area that historically were shared by the Kayenta and Black Mesa mining operations
would continue to be used by the Kayenta mining operations, but they would have to be permitted
separately under a future revision. The 1990 permit issued by OSM “authorizes those surface coal mining
and reclamation operations described in the application for this permit approved by the Office of Surface
Mining Reclamation and Enforcement (OSM) on July 6, 1990, as it applies to the Kayenta Mine.” If the
LOM revision is disapproved, the permit area would need to be revised to include the facilities and
structures that were approved for use under the 1990 permit.

Under the current permanent Indian Lands Program permit, the Black Mesa Complex’s Kayenta mining
operation already has OSM-approved mining, operation, and reclamation plans that allow it to produce all
of the coal needed by the Navajo Generating Station through 2026. The Kayenta mining operation would
continue to use N-aquifer water in amounts averaging 1,236 af/yr through 2025. Whether no action is
taken on the LOM revision or the LOM revision is disapproved, the Kayenta mining operation would
continue to operate through 2026, at which time the mine would be reclaimed, similar to Alternative B.
From 2026 through 2028, 505 af/yr of N-aquifer water would be used for reclamation and public use and
444 aflyr of N-aquifer water would be used from 2029 through 2038. The wells would be transferred to
the tribes once Peabody successfully completed reclamation and relinquished the leases.

AFFECTED ENVIRONMENT

Chapter 3 addresses the existing conditions of the human and natural environment that potentially could
be affected by any of the alternatives. The existing conditions of the environment are described based on
the most recent data available—primarily literature, published and unpublished reports, and agency
databases. Field reconnaissance and interviews were conducted as necessary to verify specific
information (such as land use or traditional cultural resources). The affected environment is characterized
in the EIS for the following general resource concerns.

e Landforms and Topography e Land Use

e Geology and Mineral Resources e Cultural Environment

e Soils e Social and Economic Conditions

e Water Resources (surface and e Environmental Justice
groundwater hydrology) e Indian Trust Assets

e Climate e Noise and Vibration

e Air Quality e Visual Resources

e Vegetation e Transportation

e Fish and Wildlife (including e Recreation
threatened and endangered species) e Health and Safety

ENVIRONMENTAL CONSEQUENCES

The information regarding the existing condition of the environment (Chapter 3.0 Affected Environment)
was used as a baseline by which to measure and identify the potential impacts that could result from
implementing the Black Mesa Project. The EIS team considered and incorporated best management
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practices, conservation measures, and mitigation (which the applicants commit to implement), where
appropriate, before arriving at the impacts described in the EIS.

An impact, or effect, is defined as the modification to the environment brought about by an outside action.
Impacts vary from no change, or only slightly discernible change, to a full modification or elimination of
the environmental condition. Impacts can be beneficial (positive) or adverse (negative).

Impacts can be short-term, or those changes to the environment during and following ground-disturbing
activities that generally revert to predisturbance conditions at or within a few years after the ground
disturbance has taken place. Long-term impacts are defined as those that substantially would remain
beyond short-term ground-disturbing activities.

For the mining operations, the local short-term impacts are those that would occur from the beginning of
mining of a unit through reclamation of that unit when vegetation is reestablished (i.e., through regrading,
replacement of topsoil, reseeding, and initial revegetation). The mining operation continually advances
with contemporaneous reclamation. That is, earth material excavated from a coal-producing unit is
deposited to backfill the adjacent previously mined unit. When the unit has been backfilled, the area is
reclaimed. This sequence continues until all of the coal has been removed from a given coal-resource
area. Mining and reclamation of a given coal-resource area generally spans between 20 and 25 years.
Long-term impacts are defined as those occurring during the period when vegetation is established and
controlled livestock grazing is permitted, through and beyond release of the property by Peabody.

For the coal-slurry pipeline and water-supply system, local short-term impacts of the project are those that
would occur during construction of the pipelines (and water-supply well field) plus a reasonable period
for reclamation (i.e., a total of about five years). Long-term impacts are those that would persist beyond
or occur after the five-year construction and reclamation period.

An action can have direct or indirect effects, and it can contribute to cumulative effects. Direct effects
generally occur at the same time and place. Indirect effects are later in time or farther in distance, but still
reasonably foreseeable. Cumulative effects result from the proposed action’s incremental impacts when
these impacts are added to the impacts of other past, present, and reasonably foreseeable future actions,
regardless of the agency or person who undertakes them (Federal or non-Federal).

Also in identifying impacts, the vulnerability of resources is considered. The status of a resource, resource
use, or related issue in this regard is evaluated against the following:

e Resource significance—a measure of formal concern for a resource through legal protection or by
designation of special status

¢ Resource sensitivity—the probable response of a particular resource to project-related activities

e Resource quality—a measure of rarity, intrinsic worth, or distinctiveness, including the local
value and importance of a resource

e Resource quantity—a measure of resource abundance and the amount of the resource potentially
affected

Several resources are more conducive to quantification than others. For example, impacts on vegetation
can be characterized partly using acreage, and air quality can be measured against air quality standards.
Evaluations of some resources are inherently difficult to quantify with exactitude. In these cases, levels of
impact are based on best available information and professional judgment.
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For purposes of discussion and to enable use of a common scale for all resources, resource specialists
considered the following impact levels in qualitative terms. The terms major, moderate, minor,
negligible, or none that follow, consider the anticipated magnitude, or importance, of impacts, including
those on the human environment.

e Major—impacts that potentially could cause irretrievable loss of a resource; significant depletion,
change, or stress to resources; stress within the social, cultural, and economic realm; degradation
of a resource defined by laws, regulations, and/or policy

o Moderate—impacts that potentially could cause some change or stress (ranging between
significant and insignificant) to an environmental resource or use; readily apparent effects

¢ Minor—impacts that potentially could be detectable but slight

o Negligible—impacts in the lower limit of detection that potentially could cause an insignificant
change or stress to an environmental resource or use

e None—no discernible or measurable impacts

Impacts are described for the four main project components under Alternative A. Under Alternatives B
and C, the coal-washing facility would not be constructed, the coal-slurry preparation plant would not be
permitted for operation, the coal-slurry pipeline would not be reconstructed nor operate in the future, the
C aquifer water-supply system would not be constructed, and, consequently, coal would not be delivered
to the Mohave Generating Station.

Alternative A — Approval of the LOM Revision and All Components Associated with Coal Supply
to the Mohave Generating Station

Black Mesa Complex

For the resumption and expansion of Black Mesa mining operation and continued Kayenta mining
operations, the primary impacts at the Black Mesa Complex from the mining and reclamation process
include the following.

The upper 250 feet of surface material would be removed from more than 12,409 acres. This would
include a loss of about 7,500 acres of pifion/juniper woodland vegetation and about 3,850 acres of
sagebrush. The existing vegetation on these 12,409 acres would be permanently removed during mining
operations.

Before coal is removed, vegetation is cleared and topsoil is removed and saved. After topsoil is replaced,
it is seeded and planted. Places where there are steep-sided slopes and sharp angled rocky hills would be
replaced with gently rolling hills with smoother contours. The water drainage patterns would be restored
to pre-mining conditions to the extent practicable through backfilling and grading of the mined areas. The
areas would be reseeded with a mix of shrubs, forbs, and grasses. The regulatory requirement is to restore
the land affected to a condition capable of supporting the uses which it was capable of supporting prior to
any mining (in the case of the Black Mesa Complex, livestock grazing and wildlife) and to establish a
diverse, effective, and permanent vegetative cover of the same seasonal variety native to the area of land
to be affected and capable of self-regeneration and plant succession at least equal in extent of cover to the
natural vegetation of the area. The replacement of pifion/juniper woodland with grassland results in

10 times the productivity for grazing. Plants that are important to and used by the Hopi and Navajo people
for medicinal or ceremonial purposes also would be planted.
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Once vegetation has been established on these reseeded areas, limited (or controlled) livestock grazing
would be allowed, to facilitate the revegetation process. Controlled livestock grazing would continue for
about 10 more years before an area is released from Peabody’s management and transferred to the tribes.
The total amount of time from when an area begins to be mined to when the land is returned to the tribes
is about 20 to 25 years.

Peabody’s LOM application indicates 163 surface-water impoundments to exist in 2008 under SMCRA to
control sediment transport from mined areas into the washes. A total of 51 impoundments are proposed to
be permanent (left as part of the post-mining landscape).

All the operations related to mining and handling the coal would result in about 145 tons per year of
particulate matter (primarily PMy,) (very small particles of soil or dust, liquid droplets, or/or chemicals)
being emitted into the air over current conditions (prior to suspension of the Black Mesa mining
operations) by the end of the project.

There would be a very small decrease in the amount of surface-water flow traveling down the major
washes within the Black Mesa Complex resulting from development and use of temporary and permanent
impoundments, as well as reclamation actions to reduce erosion from surface water runoff. The change in
flow would be so small, it would not be detected by the gauges that measure stream flow.

There could be some decrease in groundwater quantity as a result of the mining exposing pockets of
porous rock that are saturated with water. Some local water wells and springs could go dry. Once mining
has ceased and the land has been reclaimed and returned to its previous use (which could take up to

20 years), the groundwater system would reach a new balance. Some springs could return, but some
would not. There also could be a decrease in groundwater quality, both from increased total dissolved
solids and formation of acidic water pockets.

Where a water supply (e.g., a well or developed spring) has been affected by contamination, diminution,
or interruption resulting from mining operations, Peabody would be required by OSM’s permit to provide
alternate water supplies as close to the original water supply as practicable.

Refuse from washing the coal, composed of earth materials, would be reburied in mined pits. It is
anticipated that impacts from this refuse would be similar to that already experienced by disposal of
regraded spoil material (which are temporary and immeasurable). Peabody would use a sampling and
testing plan to analyze the chemical constituents of the refuse verifying the results are consistent with the
original leachate test study. If they are significantly different and indicate a potential for greater adverse
impact, special disposal procedures would be implemented so the refuse cannot mix with existing soil or
water.

The primary impacts on the people and lands located adjacent to the Black Mesa Complex from the
mining and reclamation operations within the Black Mea Complex include relocation of households and
nuisance dust and noise.

Seventeen Navajo households, currently located on land that would be permitted for mining under the
proposed project, would have to be resettled out of the area to be mined through 2026. Peabody, in
coordination with the Navajo Nation, would attempt to resettle these families within the residents’
customary use areas (e.g., where ranching activities take place or where socio-cultural ties exist). This
resettlement would include providing new houses, areas for family garden plots, and livestock grazing
areas. These families would be able to return to their original home sites after reclamation is considered
completed and the land is returned to tribal control, after about 20 to 25 years. The mined area would be
reclaimed with the goal of increasing its grazing productivity.
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Mining-related activities would continue to generate particulate matter (primarily PMyg)that can
exacerbate breathing and health problems. Residents living next to the mining operations would have a
greater exposure to this particulate matter for the duration of the mining operations.

Local residents would be allowed to continue to get free firewood, coal, and potable water at two water
stands within the Black Mesa Complex for the duration of the proposed project.

The primary impacts on the region as a whole, from the mining and reclamation operations at the Black
Mesa Complex, would include economic benefits from employment and coal and water royalties, which
would benefit both tribal governments and the general economy. This would include restoration of about
400 mining jobs that were lost when the operation of the Mohave Generating Station was suspended, as
well as about 80 additional mining jobs resulting from the increased production included under the
proposed Black Mesa Project. There would be about a 10.5 percent increase in revenues historically paid
to the Hopi Tribe and Navajo Nation from royalties related to increased coal production. This would
result in the payment of royalties of about $15.5 million and $37.9 million annually to the Hopi Tribe and
Navajo Nation, respectively. Other taxes, payments, and grants to the tribes resulting from resumption of
coal mining activities would be restored and increased as a result of increased coal production. Retail
revenues in the local economy also would be restored after mining operations resume. There also would
be an increase of $18.1 million annually to the State of Arizona in sales taxes paid by Peabody.

Payment of water royalties to the Navajo Nation would resume due to either continued use of the

N aquifer, or as a result of development and use of the C aquifer water-supply system. There would be an
increase in the amount of water used over past years due to the increase in coal production for the
Mohave Generating Station under the LOM revision.

A permanent access road would be built from water-supply pipeline Milepost 71 to 76. This would
provide an incidental opportunity to have the road extended north from Arizona Route 264 (adjacent to
the pipeline) to the mining operations. Developing the route would improve the transportation network for
Hopi and Navajo residents, especially the Hopi villages and the Navajo chapters of Forest Lake and
Hardrock.

Reconstruction and Operation of the Coal-Slurry Pipeline

Construction-related impacts along the existing coal-slurry pipeline alignment would include ground
disturbance, disturbance of land uses and natural and cultural resources, and construction employment.

Construction would disturb about 2,100 acres of land. Depending upon the final route selected, between
24 and 38 percent of the impacted area has not been disturbed previously. Except for a permanent
operations and maintenance road, the remainder of the pipeline right-of-way would be revegetated. There
could be impacts from construction activities on several sensitive species that are protected by Federal,
tribal, and/or State laws, including the destruction of some individual plants; however, no permanent
impacts on or threat to the population as a whole are expected. Timing of construction activities and
preconstruction surveys would reduce impacts on those species of special concern.

Twenty-three cultural resources were identified as being located within the existing coal-slurry pipeline
right-of-way that are significant and eligible for listing on the National Register of Historic Places
because of their potential to yield important information about the prehistory and history of the region.
The alternate route would affect nine more sites, all of which also are National Register-eligible
properties. The Hopi also consider all Anasazi/Ancestral Puebloan sites to be significant because of their
association with important events in Hopi history, and sites with remnants of architecture to be eligible
for listing on the National Register because they represent distinctive types. Efforts would be made during
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preparation of final designs to avoid or reduce impacts on the National Register-eligible properties. For
sites that cannot be avoided, there is good potential to satisfactorily mitigate the impacts through data
recovery studies.

In some areas, farming, grazing, out-structures, and/or development occur on top of or adjacent to the
existing coal-slurry pipeline right-of-way. These uses of the pipeline right-of-way would be temporarily
impacted during reconstruction of the pipeline. Structures that have been placed on top of the pipeline
right-of-way would be relocated off the right-of-way. Nonpermanent uses of the right-of-way could be
restored once construction has been completed.

Reconstruction of the pipeline using the existing route would affect about 70 residences in the Kingman
and Laughlin areas, either by temporarily limiting access or disturbance to residential property during
construction. If the alternate route is chosen, three low- to moderate-density residential areas adjacent to
the right-of-way would be affected as access to residential and industrial properties may be limited
temporarily during construction.

Construction-related employment would provide a temporary benefit to the local economy.
Long-term impacts from operation and maintenance of the coal-slurry pipeline include the following.

When mining resumes in mid 2009, 15 to 20 operational employees would be hired to staff the pipeline’s
booster-pump station locations and BMP1’s office in Flagstaff. The jobs would continue through 2026.

Though unlikely, pipeline failure (with release of coal slurry) could occur, but it is not possible to
estimate where it would occur or the amount of slurry that could be discharged. The impact would be
short term and repairable. An emergency response plan that addresses clean-up and management of
impacts, including the length of time required for cleanup, would be developed and followed for the coal-
slurry pipeline operation.

Construction and Operation of the C-aquifer Water-Supply System

Impacts in the immediate area of the proposed well field and water-supply pipeline route from
construction and operation of the system would include the following.

There would be temporary interruption of livestock grazing and traffic; and presence of noise and dust
from construction of the well field, water-storage tank, road network, water-supply pipeline, pump
stations, and power lines. The eastern route would follow existing roads for the majority of its length.
There would be a greater temporary impact on traffic from construction of the eastern route, where it
proceeds near and through Kykotsmovi. With the western route, there would be greater impact (loss of
grazing habitat) on grazing from construction and creation of a permanent access road for operation and
maintenance. If blasting is needed, there would be temporary noise from blasting along the pipeline route.

There are residences (about 55) and corrals, windmill wells, and water tanks associated with grazing
dispersed in the area identified for the well field. Construction of access roads temporarily would limit
access to and from residences, grazing, and other use areas. Pump stations along the water-supply pipeline
would be located near highly traveled roads where grazing would less likely to be concentrated, and
would be located at least 0.25 mile from any permanent residence. Each pump station would displace
approximately 4 acres during construction and 1.2 acres for the life of the water-supply system.

There would be a permanent loss of about 160 acres (total over a large area) of grazing land due to the
construction of permanent structures (i.e., pump houses, water-storage tank, pump stations, power lines,
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substations). Visual impacts would result from the permanent intrusion of these new structures on the
landscape, but would be minimized by painting the structures to blend with the surroundings. Noise from
the operating pumps at the pump stations would be audible; however, the pump stations would not be
located near residences or public facilities.

There potentially could be impacts on numerous archaeological, historical, and traditional cultural
resources. However, there is great flexibility in locating the individual wells and access roads, and, to a
lesser degree, the power lines and pump stations related to the pipeline alignments. These resources
would be avoided to the maximum extent practicable. If they cannot be avoided, treatment of the
resources would be undertaken in compliance with Federal and tribal policies. Areas affected by the
western water-supply pipeline route have some of the highest densities of archaeological sites in the
region, and use of this route would require substantial time and money to mitigate impacts on these
resources.

Temporary jobs for community members as construction workers would be available during construction.

Impacts in the region from long-term operation and use of the C aquifer water supply system include the
following.

There could be a potential lowering of water levels in shallow livestock wells in the vicinity of the
C aquifer well field; however, the project proponent would provide an alternate water source for livestock
grazing should the groundwater levels drop such that these shallow wells become inoperable.

There could be a potential minor reduction of about 1.3 to 1.5 percent in base flow in three perennial
stream reaches that receive discharge from the C aquifer—Ilower Clear Creek, lower Chevelon Creek, and
the Little Colorado River from Holbrook to Winslow. These reaches are important to several native fish
species including bluehead sucker, Little Colorado sucker, and roundtail chub. Lower Chevelon Creek is
an important reach for the Little Colorado spinedace. Little Colorado spinedace is a federally threatened
species, and the affected reach of the lower Chevelon Creek is designated as its critical habitat. Although
these reductions in base flow that could result from the proposed project would be very small and likely
may not even be measurable, they may affect the availability of suitable stream habitat and reduce the
ability of fish populations to survive the dry seasons. The project proponents would implement
conservation measures to offset the potential adverse effects of stream base flow depletion attributable to
the proposed project. Funds would be provided to implement activities to aid in the survival,
conservation, and recovery of the federally threatened Little Colorado spinedace, and the roundtail chub.

Construction and operation of the C aquifer water-supply system would provide the opportunity to
develop a permanent water-supply system that could deliver water to numerous tribal communities along
and off the main water-supply pipeline alignment. Also, with the construction of the power lines to serve
the well field and pump stations, there is a potential opportunity to provide electricity to local residents.

Impacts resulting from use of the N aquifer water-supply system include the following:

If the N aquifer water-supply system is used solely as a supplemental supply, as proposed, estimated
reductions in base flow would average about 1.3 percent as compared to 1955 pre-mining base flow
estimates, with the largest reduction occurring in Begashibito Wash, which would be about 1.48 percent,
or 32 af/yr as compared to 1955 base flow estimates.

If the N aquifer water-supply system continues to provide all the water needed for the Black Mesa
Complex, the amount of groundwater pumped would increase from about 4,400 af/yr to 6,000 af/yr.
There would be reductions in groundwater discharges to streams. Based upon 1955 pre-mining estimates,
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the largest reductions from Peabody’s pumping through 2038 are anticipated to occur in Begashibito
Wash, where there would be an estimated 1.66 percent, or about 36 af/yr, reduction, and in Moenkopi
Wash, where there would be an estimated 0.56 percent, or about 23 af/yr, reduction, as compared to 1955
base flow estimates.

Alternative B —Approval of the LOM Revision

It is anticipated that, under Alternative B, approximately 6,942 acres would be disturbed by mining from
2010 through 2026. The impacts are characterized similarly to those of Alternative A, for an area reduced
in size (i.e., about 6,942 acres would be mined [5,467 acres fewer than Alternative A]. Water from the

N aquifer, averaging 1,236 af/yr, would be used for mine-related uses through 2025. From 2026 through
2028, 505 af/yr of N-aquifer water would be used for reclamation and public use, and 444 af/yr of
N-aquifer water would be used from 2029 through 2038. The areas in which vegetation would be
disturbed would be reduced, but the relative proportions of the vegetation types impacted would be
similar to those of Alternative A (i.e., 65 percent pifion/juniper, 30 percent sagebrush, and a few percent
in other vegetation types). Five Navajo households, currently located on land that would be permitted for
mining under the proposed project, would have to be resettled out of the area to be mined through 2026.
Fewer cultural resource and traditional cultural resources would be affected. The opportunity for
improved livestock grazing would be foregone, because the unmined area would be less productive for
grazing. With the reduction in mining, there would be fewer coal-haul roads constructed.

No mining in 5,467 acres would preserve coal resources for future use. Although the unmined coal-
resource areas would be incorporated into the permanent program permit area, mining of these resources
would not be authorized until Peabody proposes that these resources be mined and submits to OSM a
permit application, and OSM and BLM approve this mining. Without knowing a new customer’s purpose
and need for purchasing and using the coal, the amount and quality of the coal needed per year, and a plan
for mining and transporting the coal, impacts associated with the potential transaction cannot be
predicted. If and when there is such a proposal, impacts associated with the mining plan revision,
development and construction of a means for transportation of the coal to its destination) would need to
be reviewed under NEPA.

Alternative C — Disapproval of the LOM Revision (No-Action)

Under Alternative C, most of the impacts are characterized the same as Alternative B. Because the mined
areas and mining facilities and infrastructure for the Black Mesa mining operation would be promptly
reclaimed and the possibility of mining in the Black Mesa mining operation area would disappear,
residents in or near the Black Mesa mining operation who live a traditional lifestyle would experience the
benefit of the end of nearby mining-related activities more rapidly than in Alternative B.

Cumulative and Indirect Effects

The most notable cumulative effects (i.e., the incremental impact of an action when added to past,
present, and reasonably foreseeable actions) addressed are related to air quality, water resources
(hydrology), vegetation and wildlife habitat, and social and economic conditions, particularly for
Alternative A.

Air Quality. The effects of particulates and gaseous air pollutants were assessed within a regional context.
During construction of the pipelines increased particulate matter (primarily PMyo) emissions would be
206 tons per year. That temporary 3.6 percent increase in total regional PM emissions would not be
anticipated to cause an exceedance of the National Ambient Air Quality Standards (NAAQS), especially
since the Black Mesa mining operations would not occur during that time period. Consequently, the air
quality impacts during construction of the pipelines are considered minor.
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Under Alternative A, upon completion of construction, the ongoing Kayenta and resumed Black Mesa
mining operations would be the only project component contributing to regional PMy, and the resumption
of Black Mesa mining operations would increase total regional PMy, emissions by 145 tons per year, an
increase of 12 percent in total regional emissions. Peabody has demonstrated that the increased PMyg
emissions from the ongoing Kayenta and resumed Black Mesa mining operations would not cause
exceedance of the NAAQS. Consequently, the air quality impacts are considered minor locally during
construction and negligible during normal operation; thus, there would be negligible to no impact
regionally.

The effects of gaseous air pollutants also were assessed. Those pollutants, associated with vehicle and
equipment exhaust emissions currently have minor, localized impacts within the immediate vicinity of the
complex, but have negligible impacts on air quality in the region. During the time of construction of the
pipelines, total regional gaseous pollutant effects would be negligible.

Although continued operation of Navajo Generating Stations and resumption of operations at the Mohave
Generating Station are not included in the preferred or alternate actions, in 2008, and in response to
comments on the Draft EIS by agencies and others, additional text pertaining to emissions of mercury,
selenium, and greenhouse gases from these facilities, along with a discussion of the current scientific
community consensus on climate change, was added to the appropriate sections in Chapters 3 and 4.

Under Alternatives B and C, there would b no increase in emissions over that currently emitted from the
Kayenta mining operation.

Water Resources (Hydrology). According to groundwater modeling completed for the project, under
Alternative A, continued and increasing regional pumping of groundwater from the C aquifer (municipal,
irrigation, and industrial, mostly unrelated to the Black Mesa Project) is expected to cause declines in
groundwater elevations, especially near major pumping centers. In 2026, declines of 20 feet or more are
predicted in areas of Silver Creek along the Little Colorado River from Holbrook to Joseph City, and the
upper Little Colorado River above St. Johns, while declines of between 5 and 15 feet would occur at
lower Chevelon and Clear Creek. This compares with less than 1 foot decline at lower Chevelon and
Clear Creek due to maximum project pumping.

Cumulative regional pumping of groundwater from the N aquifer would reduce groundwater discharge to
various streams on Black Mesa. The greatest change is expected to occur at Pasture Canyon near Tuba
City. Diminution in groundwater discharge is predicted to be 58.9 af/yr in 2025, all of which is
attributable to nonproject pumping. This reduction in discharge is 15 percent of the total 2005 estimated
Pasture Canyon discharge. At Cow Springs, which is closer to the mine well field, the reduction due to
community pumping is 2.0 af/yr versus 14.9 af/yr due to the project.

Water withdrawn from the N aquifer for Alternatives B or C (average of 1,236 af/yr) would be much less
than the amount that has been withdrawn in the past and would result in negligible impact. No water
would be withdrawn from the C aquifer.

Vegetation and Wildlife Habitat. Historic and continuing grazing has caused reductions in perennial
grasses and forbs in all ecosystems in northern Arizona, and increases in species that are not palatable to
livestock, including some shrubs and weedy species. Natural fire regimes have been altered by removal of
grasses through grazing and by fire suppression. This has led to encroachment of trees into former grass-
land areas and increases in tree density in both grasslands and wooded habitats. Large-scale pifion and
juniper removal projects have been conducted east and northeast of the permit area within the past 30 to
50 years for range improvement, resulting in short- or long-term conversion of woodlands to grasslands.
Although reclamation of mined areas at the Black Mesa Complex results largely in grassland, the
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herbaceous forage established in the reclaimed areas has been shown to be beneficial to wildlife. In
addition, rock features are established to restore wildlife protection and cover, and islands of shrubs or
trees are planted for more diversified habitat.

Activities that have affected and will continue to affect the distribution and abundance of wildlife in
northern Arizona include grazing, fire suppression, rural residential development, spread of invasive
species, increasing populations of brown-headed cowbirds (a nest parasite), fragmentation of large habitat
blocks by new roads and utility corridors, and increasing human population. Increased attention by
governmental and nongovernmental agencies to the management and protection of biodiversity is
countering some of these activities.

Special Status Species. Depending on the hydraulic connection between the river alluvium and the

C aquifer, projected drawdowns in excess of 20 feet effectively could preclude or reduce the development
and persistence of large tracts of salt cedar in this area. Under Alternative A, cumulative impacts from
pumping also would reduce groundwater levels 5 feet along lower Chevelon Creek and 15 feet along
lower Clear Creek, but pumping for the Black Mesa project would contribute only to an additional
reduction in groundwater levels from 0.1 foot along lower Chevelon Creek and 1.0 foot along lower Clear
Creek. Due to these factors and the low likelihood that southwestern willow flycatchers are present and
use riparian habitats along this portion of the Little Colorado River, cumulative impacts as a result of the
proposed project are anticipated to be unlikely.

The decline and eventual elimination of base flow in lower Chevelon Creek from regional groundwater
pumping would have significant adverse effects on Little Colorado spinedace and its habitat, including
reductions in the length of flowing stream in the dry season, elimination of riffles and shallow runs during
the dry season, and a marked reduction in the size and depth of pools. The effects would likely be most
significant in the drier months of June and July, but impacts would be expected throughout other portions
of the year as well. However, project-related groundwater pumping is not expected to contribute to long-
term cumulative impacts on lower Chevelon Creek, because the cumulative effects from regional
pumping essentially would eliminate all flow by 2060, even if the project were not constructed. Project-
related pumping would contribute a reduction of 0.1 cubic feet per second (cfs) for lower Clear Creek out
of an estimated 2006 base flow of 2.7 cfs. Regional water use combined with potential effects of climate
change could decrease available habitat for Navajo sedge, known to occur in Tsegi Canyon, near
Inscription, and in Ho No Geh Canyon.

Economic Conditions. Due to the existence of the Black Mesa Complex, mining drives the economy of
the local area and makes the largest private-industry contribution to the revenue of the Hopi Tribe and
Navajo Nation. The affected region includes the entire Hopi and Navajo Reservations, Page, and
Flagstaff. Mining employees earn the highest wages in the local area, with many contributing to the
support of extended families. Mining-related multiplier effects accrue to the local area, providing jobs and
income in sectors such as wholesale and retail trade. When both mining operations are active, the local
unemployment rate is about half that of both reservations, overall. However, significant economic impacts
have resulted from the suspension of the Black Mesa mining operation in December 2005.

Final closure of the Black Mesa Complex would cause major economic impacts on the Kayenta area and
major revenue impacts on both reservations. High rates of poverty—often three times the rate of the
nation overall—have persisted on the Hopi and Navajo Reservations throughout modern history. With the
loss of the mining operations, the historical (premining) level of poverty would return throughout the
reservations absent other economic development, and would eliminate the island of relative prosperity in
the Kayenta area.
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PREFERRED ALTERNATIVE

The lead and cooperating agencies’ preferred alternative is Alternative B, which is approval of Peabody’s
July 2, 2008, amended application for the LOM revision, which includes adding 18,857 acres to the
permanent program permit area, revising the operation and reclamation plan, approving changes to the
mining plan for the Hopi and Navajo coal leases, and using an average 1,236 af/yr of N-aquifer water.
Coal would no longer be supplied to the Mohave Generating Station from the Black Mesa Complex.

CONSULTATION AND COORDINATION

The analyses for this EIS were completed in consultation with other agencies and the public. OSM sent
letters inviting 11 agencies to participate in the preparation of the Black Mesa Project EIS; nine decided
to accept the invitation to be cooperating agencies: BIA, BLM, Reclamation, USEPA, Forest Service,
Hopi Tribe, Navajo Nation, Mohave County, and the City of Kingman. The Arizona State Land
Department and U.S Army Corps of Engineers, Los Angeles District, both responded to OSM that they
would participate as reviewers of the EIS rather than as cooperating agencies in the preparation of the
EIS. Later, at its request, the Hualapai Tribe became a cooperator. OSM has worked closely with the
cooperating agencies throughout the EIS process. Many of the Federal cooperating agencies are
participants in the multi-agency consultations for Section 7 under the Endangered Species Act and
Section 106 under the National Historic Preservation Act. Several other Federal and State agencies and
local governments were involved during the preparation of the EIS, but to a lesser extent than the
cooperating agencies. Also, OSM consulted government-to-government with the Hopi Tribe, Hualapai
Tribe, and Navajo Nation.

Public scoping meetings were held during January and February 2005 in Saint Michaels, Forest Lake,
Kayenta, Kykotsmovi, Leupp, Kingman, and Flagstaff in Arizona, and in Laughlin, Nevada. More than
700 people attended the 10 scoping meetings, and 351 written submissions and 237 oral statements were
made by the public and other governmental agencies to OSM during the scoping period. A detailed report
of comments and issues heard from the public was developed and placed on the OSM project web site at
www.wrcc.osmre.gov/WR/BlackMesaEIS.htm and an informational newsletter detailing the results of the
scoping period were distributed in September 2005.

More than 700 copies of the Draft EIS were distributed in late November 2006 to Federal agencies; tribal,
State, and local governments; organizations; and individuals. OSM published the notice of availability of
the Draft EIS for public review and comment in the Federal Register on November 22, 2006. The USEPA
published a notice of availability in the Federal Register on December 1, 2006. The availability of the
Draft EIS, deadline for public comments, and locations, dates, and times of public meetings on the Draft
EIS were announced in media releases, paid newspaper legal notices, and radio announcements. Radio
broadcasts were in English, Hopi, and Navajo. Copies of the Draft EIS also were mailed to those who
contacted OSM after the November 22, 2006, Federal Register notice. Copies of the document also were
made available for public review at the Gallup Public Library, Hopi Public Library, Tuba City Public
Library, Page Public Library, Winslow Public Library, Holbrook Public Library, Flagstaff City-Coconino
County Public Library, Kingman Library, Laughlin Library, and Bullhead City Library.

The USEPA Federal Register notice on December 1, 2006, initiated a 45-day public comment period that
was to end 45 days later on January 22, 2007. News and information about the Draft EIS—regarding its
availability, comment deadlines, and the dates, times, and locations of public meetings—was publicized
through media releases, and by paid newspaper legal notices and radio. In a Federal Register Notice
published on December 20, 2006, OSM announced that the comment period would be extended to
February 6, 2007, and that a second public meeting would be held in Leupp.
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OSM held 12 public meetings—Window Rock, Moenkopi, Forest Lake, Kykotsmovi, Kayenta, Leupp
(2), Peach Springs, Kingman, Winslow, and Flagstaff in Arizona, and Laughlin, Nevada.

The comment period ended on February 6, 2007; however, OSM received and accepted comments
beyond that date. OSM received 18,148 submittals containing comments from Federal agencies, tribal,
State, and or local governments; public and private organizations; and individuals. At the request of the
project proponents, work on the Final EIS was suspended in May 2007.

After a one-year suspension of work on the EIS, OSM in May 2008 resumed work on the EIS. In a
Federal Register published on May 23, 2008, OSM announced that the comment period on the Draft EIS
was being reopened for 45 days until July 7, 2008. It did so to allow persons the opportunity to comment
on the proposed project and preferred alternative, which is now Alternative B instead of Alternative A.

The comments in each submittal were identified, recorded, and analyzed. Responses were prepared for all
substantive comments. A description of the comment analysis, the comments received, and the responses
to those comments are provided in this Final EIS (Volume 11, Appendix M).
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PREFACE

This environmental impact statement (EIS) is being prepared in compliance with the National
Environmental Policy Act (NEPA) in order to analyze and disclose the probable effects of the Black Mesa
Project in northern Arizona. The purpose of and need for the Black Mesa Project is to continue the supply
of coal from Peabody Western Coal Company’s (Peabody’s) Kayenta mining operation to the Navajo
Generating Station near Page, Arizona. The action proposed by Peabody is to revise the life-of-mine
(LOM) operation and reclamation plans for its permitted Kayenta mining operation and, as a part of this
revision, to incorporate into these plans the initial program area surface facilities and coal resource areas
of its adjacent Black Mesa mining operations, which previously supplied coal to the Mohave Generating
Station in Laughlin, Nevada. This EIS collectively refers to the area occupied by the Kayenta mining
operation and Black Mesa mining operation as the Black Mesa Complex.

The Office of Surface Mining Reclamation and Enforcement (OSM) is the lead agency responsible for
preparing this EIS. Other Federal agencies and tribal and local governments cooperating with OSM in the
preparation of this EIS include the Bureau of Indian Affairs; Bureau of Land Management; U.S.
Environmental Protection Agency; Hopi Tribe; Hualapai Tribe; Navajo Nation; Mohave County, Arizona;
and City of Kingman, Arizona.

This EIS consists of 7 chapters and 13 appendices. Chapter 1 provides a description of the proposed
Federal actions and the need for these proposed actions; the action proposed by Peabody; scope of the
analysis; relation of the proposal to other development; and scoping issues and concerns.

Chapter 2 provides a description and comparison of the range of alternative decisions available to OSM
and BLM regarding the proposed life-of-mine revision for the Black Mesa Complex. Also described are
the alternatives that were considered but eliminated from detailed study in this EIS.

Chapter 3 provides a description of the existing environment that would be affected by the proposed
action. Chapter 4 provides a description and analysis of the probable effects on the environment that
could result from each of the three alternatives. A comparison of the alternatives is found both in the
Summary and in Section 2.5 in Chapter 2 of this EIS.

Chapter 5 provides a description of the consultation and coordination that occurred with the public,
American Indian tribes, government agencies, and private organizations during the preparation of the EIS
and lists those from whom comments were solicited. Chapter 6 contains a list of the individuals, with
their qualifications, who prepared this document and/or the environmental analyses contained herein.
Chapter 7 is a list of the selected references used in the preparation of this document.

Appendices have been included to provide supplemental information on mining and reclamation
procedures and typical well field and pipeline construction, operation, and maintenance; legal authorities
and mandates; estimated project costs; truck and rail alternatives to transporting coal via slurry; biological
resources; land use; water resource impact assessment methodology; visual resources, and comments on
the Draft EIS and responses to those comments.
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LIST OF ACRONYMS

°C degrees Centigrade

°F degrees Fahrenheit

2-D two dimensional

3-D three dimensional

ug/L micrograms per liter

pg/m? micrograms per cubic meter

usS/cm microSiemens per centimeter

A&Wc Aguatic and Wildlife — Cold Water Fishery
A&We Aquatic and Wildlife — Ephemeral

ACEC areas of critical environmental concern

aflyr acre-feet per year (1 acre-foot is equal to 325,851 gallons)
ADEQ Arizona Department of Environmental Quality
ADOR Arizona Department of Revenue

ADOT Arizona Department of Transportation

ADWR Arizona Department of Water Resources

aflyr acre-feet per year

AGFD Arizona Game and Fish Department

Agl agricultural irrigation

AgL agricultural livestock watering

AIRFA American Indian Religious Freedom Act

Alk alkalinity

AMA Aquifer Management Area

AML Abandoned Mine Land

ANSI/AWS American National Standards Institute/American Welding Society
API American Petroleum Institute

APP Aaquifer Protection Program

APS Arizona Public Service Company

ARPA Archaeological Resources Protection Act
ARS Arizona Revised Statutes

As Arsenic

ASLD Arizona State Land Department

ASME American Society of Mechanical Engineers
ASU Arizona State University

AUM animal unit month

AWQS Aquifer Water Quality Standards

AWWA American Water Works Association

AZPDES Arizona Pollutant Discharge Elimination System
BACT best achievable control technology

bgs below ground surface

BIA Bureau of Indian Affairs

BIOME BIOME Ecological and Wildlife Research
BLM Bureau of Land Management

BMPI Black Mesa Pipeline, Inc.

BNSF Burlington Northern Santa Fe
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BOR U.S. Bureau of Reclamation

BTCA best technology currently available

Btu British thermal unit

C aquifer Coconino aquifer

Ca calcium

CAA Clean Air Act

CAP Central Arizona Project

CaS0O, gypsum (calcium sulfate)

CAWCD Central Arizona Water Conservation District
CBM coal bed methane

CCDAQEM Clark County Department of Air Quality and Environmental Management
CDP Census Designated Places

CEQ Council on Environmental Quality

CERCLA Comprehensive Environmental Response, Compensation and Liability Act
CFR Code of Federal Regulations

cfs cubic feet per second

CHIA Comprehensive Hydrologic Impact Assessment
Cl chloride

CML cement-mortar lined

CO carbon monoxide

CcO, carbon dioxide

CPO Cultural Preservation Office

CRPA Cultural Resource Protection Act

CSP coal-slurry pipeline

CWA Clean Water Act

D aquifer Dakota aquifer

dB decibel

dBA A-weighted decibels

DWS domestic water source

EIS Environmental Impact Statement

EPA Environmental Protection Agency

EPC engineering, procurement, and construction
ESA Endangered Species Act

FAA Federal Aviation Administration

FBC full-body contact

FC fish consumption

FHWA Federal Highway Administration

FIRE Finance, Insurance, and Real Estate

Fl fluorine

FLPMA Federal Land Policy and Management Act
FOIA Freedom of Information Act

Forest Service U.S. Department of Agriculture Forest Service
ft/bgs feet below ground surface

ft/day feet per day

ft*/day square feet per day

FWS U.S. Fish and Wildlife Service
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gpd/ft
g/VMT
GMU

gpm

HCO;
HCPO
HIS
HTHA
HUD
Hz

1-40
ICP
IMPROVE

km
kv
kVA

I—dn
Leq
LOM

m/s
Mg
mg/L
mi
MSHA
MSL

N aquifer
N41

Na
NAAQS
NACE
NAGPRA

National Register

gallons per day per foot

Grams emitted per vehicle mile traveled
Game Management Units

gallons per minute

bicarbonate

Hopi Cultural Preservation Office
Indian Health Services

Hopi Tribal Housing Authority
Housing and Urban Development
hertz

Interstate 40
inductively coupled plasma spectrometry
Integrated Monitoring of Protected Visual Environments

kilometer
kilovolt
kilovolt amperes

day-night average sound level
equivalent noise level
life-of-mine

meters per second

magnesium
milligrams per liter
milliliter

Mine Health and Safety Administration
mean sea level

Navajo aquifer

Navajo Route 41

sodium

National Ambient Air Quality Standards

National Association of Corrosion Engineers

Native American Graves Protection and Repatriation Act
National Register of Historic Places

NDEP Nevada Department of Environmental Protection
NDOH Navajo Division of Health

NEPA National Environmental Policy Act

NHA Navajo Housing Authority

NHPA National Historic Preservation Act

NNC Navajo Nation Council or Navajo Nation Code
NNEPA Navajo Nation Environmental Protection Agency
NNHSD Navajo Nation Housing Services Department
NO, nitrogen dioxide

NO; nitrate

NOx Nitrogen oxides

NPDES National Pollutant Discharge Elimination System
NRC U.S. Nuclear Regulatory Commission
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NRCS

Natural Resource Conservation Service

NSR New Source Review

NTU Nephelometric turbidity unit

NTUA Navajo Tribal Utility Authority

O; ozone

OHV off-highway vehicle

OSM Office of Surface Mining Reclamation and Enforcement
Pb lead

PBC partial body contact

Peabody Peabody Western Coal Company

pH measure of acidity

PM particulate matter

PMio particulate matter less than 10 microns in diameter
PM, 5 particulate matter less than 2.5 microns in diameter
ppm parts per million

PSD Prevention of Significant Deterioration

R aquifer Redwall aquifer

RAWS remote automatic weather station

RCRA Resource Conservation and Recovery Act
Reclamation Bureau of Reclamation

RFRA Religious Freedom Restoration Act of 1993
RUSLE Revised Universal Soil Loss Equation

SAIPE Small Area Income and Poverty Estimates

SAR sodium adsorption ratio

SCAQMD South Coast Air Quality Management District
SCE Southern California Edison Company

SCS Soil Conservation Service

SHPO State Historic Preservation Officer

SLUD Strategic Land Use and Development Plan
SMCRA Surface Mining Control and Reclamation Act of 1977
SO, sulfur dioxide

SO, sulfate

SPCC Spill Prevention Control and Countermeasure
SPLP Synthetic Precipitation Leaching Procedure

SRP Salt River Project

SSPA S.S. Papadopulos and Associates

STATSGO State Soil Geographic

SWPPP Stormwater Pollution Prevention Plan

TDS total dissolved solids

THPO Tribal Historic Preservation Officer

TMDL Total Maximum Daily Load

tons/acre/yr tons per acre per year

U.S. 160 U.S. Highway 160

U.S. 89 U.S. Highway 89

UMTRCA Uranium Mill Tailings Radiation Control Act of 1978
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URS URS Corporation

USACE U.S. Army Corps of Engineers

U.S.C. United States Code

USDA U.S. Department of Agriculture

usDI U.S. Department of the Interior
USDOE U.S. Department of Energy

USEPA U.S. Environmental Protection Agency
USGS U.S. Geological Survey

U.S. 89 U.S. Highway 89

U.S. 160 U.S. Highway 160

VRM Visual Resource Management
WQARF Water Quality Assurance Revolving Fund
WQMP Water Quality Management Plan
WRCC Western Regional Climate Center
WSP water-supply pipeline

WWTP Waste Water Treatment Plant
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1.0 INTRODUCTION

1.1 PURPOSE AND NEED FOR ACTION

This environmental impact statement (EIS) is being prepared in compliance with the National
Environmental Policy Act (NEPA) in order to analyze and disclose the probable effects of the Black Mesa
Project in northern Arizona. The purpose of and need for the Black Mesa Project is to continue the supply
of coal from Peabody Western Coal Company’s (Peabody’s) Kayenta mining operation to the Navajo
Generating Station near Page, Arizona (Map 1-1). The action proposed by Peabody is to revise the life-of-
mine (LOM) operation and reclamation plans for its permitted Kayenta mining operation and, as a part of
this revision, to incorporate into these plans the initial program area surface facilities and coal-resource
areas of its adjacent Black Mesa mining operations, which previously supplied coal to the Mohave
Generating Station in Laughlin, Nevada. This EIS collectively refers to the area occupied by the Kayenta
mining operation and Black Mesa mining operation as the Black Mesa Complex.

1.1.1 Changes to the Purpose and Need from the Draft EIS

Since the Draft EIS was published in November 2006, the purpose of and need for the Black Mesa Project
to supply coal to the Mohave Generating Station no longer exists. With this change, Peabody amended its
permit revision application, thus causing the change in the statement of purpose and need and reducing
the scope of the proposed action. Some of Peabody’s LOM revisions and three of the four original
proposed actions are no longer proposed.

e As a part of its LOM revisions, Peabody no longer proposes a new coal-haul road, construction of
a new coal-washing facility, coal production from the Black Mesa mining operation for the
Mohave Generating Station, and water for slurry transportation of coal and coal washing.

e Black Mesa Pipeline, Inc. (BMPI) no longer proposes to continue to operate the Black Mesa coal-
slurry preparation plant.

o BMPI also no longer proposes to reconstruct the 273-mile-long coal-delivery slurry pipeline from
the Black Mesa mining operation to the Mohave Generating Station.

e The co-owners of the Mohave Generating Station® no longer propose to construct a new water-
supply system, including a 108-mile-long water-supply pipeline and a well field near Leupp,

! Operation of the Mohave Generating Station—owned jointly by Southern California Edison Company (SCE), Salt River Project
(SRP), Los Angeles Department of Water and Power, and Nevada Power Company—was suspended on December 31, 2005.
After a comprehensive reassessment of efforts required to return the power plant to operation, SCE, the operator and majority
owner of the Mohave Generating Station, announced on June 19, 2006, that it would not continue to pursue resumed operation of
the power plant. Two other owners, Nevada Power Company and Los Angeles Department of Water and Power, made similar
announcements. The fourth owner, SRP, announced that it was continuing to assess the situation and might pursue resumed
operation of the power plant with new partners, but not as sole owner. In September 2006, SRP announced that it was
accelerating efforts to return the plant to service, and requested that the environmental impact statement process resume while it
attempted to form a new ownership group. With SCE’s concurrence, SRP committed to replace SCE as the principal applicant for
those aspects of the Black Mesa Project that SCE had initiated. On February 6, 2007, SRP announced that it would no longer
pursue resumption of the coal operations at the Mohave Generating Station and no longer continue as the project proponent for
completion of the Black Mesa Project EIS. On February 7, 2007, SCE resumed responsibility for completion of the EIS and, on
May 18, 2007, SCE announced that work on the Black Mesa Project EIS was suspended. In letters dated February 25 and

April 30, 2008, Peabody Western Coal Company notified the Office of Surface Mining Reclamation and Enforcement of its
intention to amend the pending life-of-mine permit-revision application for the Black Mesa Complex to remove proposed plans
and activities that supported supplying coal to the Mohave Generating Station because it believed that reopening the Mohave
Generating Station for operation is unlikely.
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Arizona, to obtain water from the Coconino aquifer (C aquifer) and to convey the water to the
Black Mesa Complex for use in the coal slurry and other mine-related purposes.

Although these actions are no longer proposed and not part of the preferred alternative, they still could
occur under certain circumstances. Alternative A addresses supplying coal to the Mohave Generating
Station, which remains permitted for operation. Even though operation was suspended in December 2005,
it has not been decommissioned. Although it appears that implementing Alternative A is unlikely,
Peabody wishes to proceed in revising its permit to incorporate the surface facilities in the initial program
area and coal-resource areas of its adjacent Black Mesa mining operation; that is, Alternative B. Because
Alternative A is still possible, albeit unlikely, this EIS continues to analyze its effects?.

The Hopi Tribe and Navajo Nation also proposed that the C aquifer water-supply system could be
expanded to provide an additional 5,600 acre-feet per year (af/yr) of water for tribal domestic, municipal,
industrial, and commercial uses. Both tribes indicated that upsizing the pipeline and expanding the
system’s well field would fulfill the needs of both tribes to significantly expand and improve tribal water
supplies at a relatively modest cost. This EIS analyzes the tribes’ potential withdrawals of C-aquifer water
from the proposed well field, which would be interrelated with the sizing of the currently proposed water-
supply pipeline and well field and the total amount of C-aquifer water ultimately withdrawn from the well
field. The construction of tribal water-distribution systems was never proposed as a part of the Black
Mesa Project; therefore, it is not analyzed in this EIS.

The Kayenta mining operation delivers 8.5 million tons of coal per year from the Black Mesa Complex to
the Navajo Generating Station, a distance of 83 miles, by the Black Mesa and Lake Powell Railroad. The
LOM revisions would improve or enhance the efficiency and cost-effectiveness of the mine plan for the
Kayenta mining operation. However, no changes to this coal-delivery system or to the generating station
are proposed.

The United States Department of the Interior (USDI), Office of Surface Mining Reclamation and
Enforcement (OSM), is the lead agency responsible for preparing this EIS. Other Federal agencies and
tribal governments cooperating with OSM in the preparation of the EIS include the Bureau of Indian
Affairs (BIA), Bureau of Land Management (BLM), U.S. Environmental Protection Agency (USEPA),
Hopi Tribe, Navajo Nation, and City of Kingman, Arizona.

1.2 BACKGROUND

The Black Mesa Complex has operated as two separate surface-mining operations (Kayenta mining
operation and Black Mesa mining operation) since the early 1970s and is an area composed of three
contiguous leases and several surface rights-of-way and easements granted to Peabody from the Hopi
Tribe and Navajo Nation. The Black Mesa Complex comprises approximately 24,858 acres of land where
the surface and mineral interests are held exclusively by the Navajo Nation (Navajo Exclusive Lease
Area, Lease 14-20-0603-8580), and approximately 40,000 acres of land are located in the former Hopi
and Navajo Joint Minerals Ownership Lease Area (Joint Lease Area, Leases 14-20-0603-9910 and
14-20-0450-5743) (Map 1-2). The tribes have joint and equal interest in the minerals that underlie the
Joint Lease Area; however, the surface has been partitioned and is within the exclusive jurisdiction of the
tribes to which the surface is partitioned (6,137 acres partitioned to the Hopi Tribe and 33,863 acres

2 As described in the Draft Environmental Impact Statement, Section 1.2, under Alternative A, other agencies would have
authorities and actions to take regarding the coal-slurry preparation plant, coal-slurry pipeline, and/or C aquifer water-supply
system.
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partitioned to the Navajo Nation). The coal-mining leases with the Hopi Tribe and Navajo Nation provide
Peabody the right to produce up to 290 million tons of coal from the Navajo Exclusive Lease Area and
up to 380 million tons of coal from the Hopi and Navajo Joint Lease Area for a combined total of

670 million tons. The coal-mining leases approved by the Hopi Tribe and Navajo Nation provide Peabody
with the rights to prospect, mine, and strip leased lands to produce coal and kindred products, including
other minerals that may be found, except for oil and gas. Peabody also is given the right to construct
support facilities such as buildings, pipelines, tanks, plants, and other structures; make excavations,
stockpiles, ditches, drains, roads, spur tracks, electric power lines, and other improvements; and to place
machinery and other equipment and fixtures and do all other things on the leased lands necessary to carry
on mining operations, including rights of ingress and egress, and to develop and use water for the mining
operations, including the transportation by slurry pipeline of coal mined from the leases.

A complete coal-removal, -preparation, and -transportation system is in place and, though separate
operations, the Kayenta and Black Mesa mining operations have historically shared some facilities and
structures (e.g., offices, shops, coal-handling facilities, roads, etc.).

Several grants of rights-of-way and easements on Hopi and Navajo Nation land allow Peabody access to
and use of land outside the existing coal-lease areas. These rights-of-way and easements include an
overland conveyor; a coal-loading site; two parcels of land providing access for utilities, haul roads,
maintenance roads, sediment-control ponds, and a rock-borrow area; and an electrical transmission line. A
more detailed description of the mine facilities is provided in Appendix A-1.

Peabody has been supplying coal from the Kayenta mining operation to the Navajo Generating Station
since 1973. The Kayenta mining operation, the northernmost and eastern portion of the lease area,
currently produces coal and reclaims land under OSM Permit AZ-0001D, originally issued in 1990 under
OSM’s permanent Indian lands program. The Kayenta mining operation is permitted to mine coal
reserves that would last through 2026 at current production rates. The Kayenta mining operation is the
sole coal supplier for the Navajo Generating Station, and the Navajo Generating Station is its sole
customer.

The Black Mesa mining operation, the southwestern portion of the lease area, supplied coal to the
Mohave Generating Station from 1970 to December 2005. Until the latter date, the Black Mesa mining
operation was the sole supplier of coal to the Mohave Generating Station, and the Mohave Generating
Station was its sole customer. After the effective date (December 13, 1977) of the Surface Mining Control
and Reclamation Act of 1977 (SMCRA), Title 30, United States Code, Section 1201 et seq. (30 U.S.C.
1201 et seq.), the operation produced coal and reclaimed land under OSM’s initial regulatory program.’
Although Peabody is authorized to mine coal from the Black Mesa mining operation until such time that
OSM makes a decision on the LOM revision, Peabody has not produced coal at the Black Mesa mining
operation for the Mohave Generation Station since suspension of operations at the power plant in
December 2005.

% Between 1990 and 2005, the Black Mesa operation mined coal under the Office of Surface Mining Reclamation and
Enforcement (OSM) initial regulatory program. Since 2005, Peabody Western Coal Company (Peabody) has continued to use
surface facilities at the Black Mesa mining operation under the initial regulatory program for both its reclamation activities at the
Black Mesa mining operation and in conjunction with its Kayenta mining operation. Prior to 1990, Peabody had submitted a
permanent program permit application to OSM for both the Kayenta and Black Mesa mining operations. In 1990, OSM approved
and issued a permit for the Kayenta operation. Under the direction of the Secretary of the Interior, OSM administratively delayed
its decision on the Black Mesa operation owing to concerns of the Hopi Tribe and Navajo Nation regarding use of Navajo-aquifer
water for coal slurry and mine-related purposes. Under this administrative delay, Peabody conducted the Black Mesa operation
until December 2005, when mining operations ceased due to suspension of operations at the Mohave Generating Station.

Black Mesa Project EIS 1-5 Chapter 1.0 — Introduction
November 2008



On February 17, 2004, Peabody filed an LOM permit revision application with OSM proposing several
revisions to the LOM plans of the Kayenta and Black Mesa mining operations. OSM reviewed the
application and found it administratively complete. However, in letters dated February 25, 2008, and
April 3, 2008, Peabody notified OSM of its intention to amend the pending mine permit revision
application for the Black Mesa Complex to remove proposed plans and activities that supported supplying
coal to the Mohave Generating Station because Peabody believed that reopening the Mohave Generating
Station for operation as a coal-fired power plant is unlikely. Peabody submitted an amended application
on July 2, 2008, which is consistent with its letters omitting components to supply coal to the Mohave
Generating Station and the haul road.

At this time, Peabody has not indicated that new customers are being considered for the coal from the
Black Mesa mining operation. Although, under Alternative B, the unmined coal-resource areas would be
incorporated into the permanent program permit area, mining of these resources would not be authorized
until Peabody proposed that these resources be mined and BLM and OSM approved this mining. Without
knowing a new customer’s purpose and need for purchasing and using the coal, the amount and quality of
coal needed per year, and a plan for mining and transporting the coal, impacts associated with the
potential transaction cannot be projected. If and when there is such a proposal, associated actions (e.g.,
mining plan revision, development and construction of a means of transportation of the coal to its
destination) will need to be reviewed under NEPA.

Under the SMCRA, OSM may approve, disapprove, or approve with conditions the LOM revision
application for the Black Mesa Complex. If requirements of SMCRA are met, OSM must approve the
application. In making its decision, OSM will consider the concerns of the Hopi Tribe and Navajo Nation
associated with use of water from the Navajo aquifer (N aquifer); However, OSM has no authority under
SMCRA to adjudicate water rights or to conditionally permit to prohibit or limit the use of N-aquifer
water allowed by the leases, Other Federal agencies (i.e., BLM, U.S. Army Corps of Engineers [USACE],
USEPA, and U.S. Fish and Wildlife Service [FWS]) have authorities and/or actions (decisions) to
perform for the various proposals related to the mining operation. These authorities and actions are
summarized below and are described in more detail in Section 2.3, Table 2-6.

e OSM approval, conditional approval, or disapproval of Peabody’s LOM revision;

o BLM approval of changes to Peabody’s mining plan;

e USACE approval of modification of Peabody’s Clean Water Act (CWA) Section 404 permit and
USEPA (Hopi lands) and Navajo Nation Environmental Protection Agency (NNEPA) (Navajo
lands) issuance of CWA Section 401 water-quality certification;

e USEPA and NNEPA approval of modifications of Peabody’s National Pollutant Discharge
Elimination System (NPDES) permit;

o USEPA approval of Peabody’s notice of intent for coverage under the 2006 Multi-Sector General
NPDES Permit for Storm Water; and

e FWS review of OSM’s biological assessment and, if OSM and FWS enter into formal
consultation, issuance of a biological opinion related to Section 7 of the Endangered Species Act
(ESA).

Also, through the conditions of the existing mine permit, OSM will require Peabody’s continued
compliance with the National Historic Preservation Act of 1966 (NHPA), Section 106, (16 U.S.C. 470
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et seq.), Native American Graves Protection and Repatriation Act (NAGPRA) ( 25 U.S.C. 3001-3013),
and laws, regulations, and policies of the Hopi Tribe and Navajo Nation.

1.3 PROJECT LOCATION

The Black Mesa Complex (which includes the areas of the Kayenta mining operation and Black Mesa
mining operation) is located on about 64,585 acres of land leased within the boundaries of the Hopi and
Navajo Indian Reservations near Kayenta in Navajo County in northern Arizona (about 125 miles
northeast of Flagstaff, Arizona) (refer to Map 1-1). Coal from the Kayenta mining operation is delivered
by electric railroad 83 miles northwest to the Navajo Generating Station near Page in northern Coconino
County in northern Arizona.

The components associated with Alternative A (coal-slurry preparation plant, coal-slurry pipeline, and

C aquifer water-supply system) are or would be located in Navajo, Coconino, Yavapai, and Mohave
Counties in northern Arizona, and a small part in the extreme southern tip of Nevada in Clark County
(refer to Map 1-1). Until December 2005, coal from the Black Mesa mining operation was delivered via
the 273-mile-long coal-slurry pipeline southwest to the Mohave Generating Station in Laughlin, Nevada.

Under Alternative A, the well field for the proposed new C aquifer water-supply system would be located
in the area of Canyon Diablo, south of Leupp in Coconino County, Arizona, on both the Navajo Indian
Reservation and land owned by the Hopi Tribe. The C aquifer is a large aquifer system that encompasses
more than 27,000 square miles in northern Arizona and extends into northwestern New Mexico, Utah, and
Colorado. A proposed new 108-mile-long pipeline would convey water from the well field northeast from
the Diablo Canyon through Coconino and Navajo Counties and the Hopi and Navajo Indian Reservations
to the Black Mesa Complex. The part of the N aquifer that historically has supplied the water for the coal
slurry and continues to supply water for mine-related and domestic purposes is part of a larger area that
encompasses an approximately 12,000-square-mile area and three hydrologic sub-basins.

14 RELATIONTO OTHER DEVELOPMENT
1.4.1 Navajo Generating Station

The Navajo Generating Station is a coal-fired, steam electric-generating power plant with a generating
capacity of 2,250 megawatts from three 750-megawatt units. The first unit began producing electricity in
1974, and commercial operation of the other units began in 1975 and 1976. The power plant consumes
8.5 million tons of coal annually. The Black Mesa and Lake Powell Railroad, a 50,000-volt electric
railroad, is a rail line dedicated to transporting the coal 83 miles from the Black Mesa Complex to the
Navajo Generating Station.

The co-owners of the Navajo Generating Station are Salt River Project (SRP) (21.7 percent share and
plant operator), Bureau of Reclamation (Reclamation) (24.3 percent share), Los Angeles Department of
Water and Power (21.2 percent share), Arizona Public Service Company (APS) (14.0 percent share),
Nevada Power Company (11.3 percent share), and Tucson Electric Power (7.5 percent share). The
electrical power produced by the Navajo Generating Station is used to serve residential, commercial, and
industrial customers in Arizona, Nevada, and California. The power supply from the Navajo Generating
Station also is used to pump water through the Central Arizona Project, a 336-mile-long system that
conveys water from the Colorado River to central Arizona for agricultural, commercial, and residential
uses. The generating station has been important to the co-owners of the facility because of its
dependability as a base source of power to the region and because it is fueled with coal, which is less
expensive than natural gas.
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There are no proposals to modify the facilities or operation of either the Navajo Generating Station or the
Black Mesa and Lake Powell Railroad that would require Federal approval. Moreover, any proposals to
modify the Navajo Generating Station are beyond OSM’s decision-making authority. Therefore, potential
modifications to facilities or operation of the Navajo Generating Station are not part of the Black Mesa
Project considered in this EIS. However, because approval by OSM of the LOM revision would enable
the Navajo Generating Station potentially to use coal from additional coal-resource areas within the Black
Mesa Complex, a summary description of the cumulative impacts that would occur with the continued
operation of the Navajo Generating Station is included in this EIS.

1.4.2 Mohave Generating Station

The Mohave Generating Station is a coal-fired, steam electric-generating power plant that produced
electricity from 1970 until December 2005, when operation of the power plant was suspended. This
facility, which has a generating capacity of 1,580 megawatts, was operated by Southern California Edison
(SCE) and is jointly owned by SCE (56 percent share), SRP (20 percent share), Los Angeles Department
of Water and Power (10 percent share), and Nevada Power Company (14 percent share). The generating
station has been important to the co-owners of the facility because of its dependability as a baseload
source of power to the region and because it is fueled with coal, which is less expensive than natural gas.

In response to a lawsuit concerning air quality, the co-owners entered into a consent decree in 1999 with
the environmental organizations that filed the lawsuit. Under the consent decree, for the Mohave
Generating Station to operate on coal beyond 2005, the co-owners would need to install new air-
pollution-control technology on the plant (sulfur dioxide scrubbers, baghouses, and low nitrogen oxide
burners). Under the terms of the consent decree, operation of the power plant was suspended on
December 31, 2005, because the air-pollution-control technology had not been installed. Installation costs
of the new pollution-control technology would have exceeded $1 billion. This cost included the purchase
and installation of the new pollution-control and related equipment; reconstruction of the coal-slurry
pipeline; and the development of an alternative water supply to replace the use of N-aquifer water for the
slurry prepared at the coal-slurry preparation plant, for mine-related uses, and for the new coal-washing
facility.

Construction activities at the Mohave Generating Station associated with the emission-control
improvements would not require any Federal approvals. Environmental regulatory and statutory
requirements affecting the Mohave Generating Station would result in no requirement for Federal
environmental review under NEPA.

The decision on whether or not the Mohave Generating Station should resume operations and continue to
operate is beyond the scope of OSM’s and the cooperating agencies’ decision-making authority and
therefore is not considered in this EIS. Any resumed operations prior to 2010 using the current coal-
supply system under existing permits also is beyond the scope of OSM’s and the cooperating agencies’
decision-making authority and therefore was not considered in this EIS. However, since the Mohave
Generating Station would operate as a coal-fired facility in the future only if OSM were to approve the
LOM revision and the other agencies were to approve the other components as described under
Alternative A, Section 4.23 includes, where appropriate, summary information about the impacts
associated with resumed operation of the Mohave Generating Station in January 2010. Information on
such impacts also is included in the Preliminary Environmental Assessment for the Mohave Generating
Station Continued Operation Potential Project, prepared as directed by the California Public Utilities
Commission Administrative Law Judge (Commission Proceedings A.02-05-046).
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1.5 ISSUES IDENTIFIED THROUGH SCOPING

151 Scoping

OSM has a regulatory responsibility to solicit comments from the public regarding the proposed project
and to consult with relevant Federal and State agencies, local governments, and affected federally
recognized American Indian tribes. Scoping is a process that invites public input on the proposed project
early in the NEPA process to help determine the scope of issues to be addressed and identify the
significant issues related to the proposed action. OSM concurrently carried out the NEPA scoping process
and administrative public participation process for Peabody’s LOM revision pursuant to the SMCRA. For
the convenience of the public, which has an interest in both processes, OSM held public meetings with
the dual purposes of obtaining comments that would help define the scope of the EIS and holding
informal conferences on Peabody’s revision application. Accordingly, OSM considered the comments
made by members of the public during the meetings and in writing to be relevant to both the EIS and the
permit application processes.

OSM’s notice of intent to prepare an EIS was published in the Federal Register on December 1, 2004.
This marked the beginning of the scoping period for the Black Mesa Project EIS. The notice of intent
indicated that the scoping period, required to be a minimum of 30 days, would end on January 21, 2005.
OSM solicited comments from relevant agencies and the public and held eight scoping meetings in
January 2005. At the request of the public, OSM extended the scoping period and held two additional
scoping meetings in February 2005. A second notice was published in the Federal Register on February 4,
2005, announcing the additional meetings and the extension of the scoping period to March 4, 2005.
Comments received during the scoping period were analyzed and documented in the Black Mesa Project
Scoping Summary Report issued in April 2005. By the end of the scoping comment period, OSM had
received 237 statements made by speakers at public meetings and 351 written or electronically mailed
submissions. In addition to these, more than 2,000 form letters regarding the LOM revision were
received.

1.5.2 Summary of Issues

The comments received during scoping (December 2004 to March 2005) from agencies and the public
generally were related to one of three major topics—actions and alternatives, environmental impacts, and
process concerns. A summary of the comments received during scoping, organized by the three major
topics and subsidiary issue categories, is provided below. The summary is followed by Table 1-1, which
is a list of issues derived from the scoping comments and that indicates where each issue is addressed in
the EIS.

1.5.2.1 Actions and Alternatives

Concerns about a potentially diminishing water supply were expressed in many of the comments received
from the public regarding the Black Mesa Project, and reflected a broader concern that the project may
cause irreparable injury to “Mother Earth.” The project’s perceived effects on the natural balance of the
area is seen by some as a challenge to traditional American Indian culture, and viewed by some as further
evidence of the perceived insensitivity of the dominant culture towards traditional lifeways. The scarcity
of water in a desert environment, coupled with this concern, generated public interest in investigating
alternatives to the current method of transporting coal from the Black Mesa mining operation to the
Mohave Generating Station. Operation of the coal-slurry pipeline is viewed by some as an unnecessary
use of water resources and as having potential repercussions for other water users and future generations.
This concern was raised by some local community members who claim—Dby tradition and belief—
attachment to the land and the ecosystem and feel the need to exercise vigilance regarding local water
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resources that have supported Hopi and Navajo communities for generations. Suggested alternatives
regarding water use fell into two major categories: (1) discontinue use of the coal-slurry pipeline and use
alternate methods, such as railway or trucks for coal transportation; and (2) use an alternative medium to
water for coal slurry or a source of water other than the N aquifer. The C aquifer had been identified as a
possible alternative water source. Some commenters raised similar questions about use of the C aquifer,
including a concern about potential impacts on local wells drawing from the C aquifer. In a letter from the
Hopi Tribe, preference was expressed to use C-aquifer water if this alternative source proved to be viable.
As a solution to the impacts (undetermined at the time of scoping) on the area’s groundwater sources, the
use of energy sources other than coal at Mohave Generating Station also was suggested. Alternative
energy was a solution encouraged by those who were concerned about the prospect of a changing
environment.

Many believe that use of the C aquifer and/or the N aquifer would turn out to be unsustainable, and
promoted use of alternative methods of coal delivery. In consideration that rail or truck transport may be
found preferable, other issues were raised, such as potential impacts on property rights and public safety
associated with overland truck and rail routes. Potential impacts on land uses were also a concern
regarding both reconstruction of the coal-slurry pipeline and the water-supply pipeline route (from the
C-aquifer well field to the Black Mesa Complex). Others voiced concern about the potential loss of the
local community water supply currently provided by the N aquifer wells within Peabody’s lease area,
should use of N aquifer water be discontinued. Potential installation of a new C aquifer water-supply
system raises the potential for use of that system to expand the current use of C-aquifer water to local
tribal communities for municipal and industrial purposes. Some recommended upsizing the pipeline and
installing lateral pipelines for that purpose.

1.5.2.2 Environmental Issues

The environment and the human community within that natural environment were of particular concern to
the Hopi and Navajo communities, where traditional lifestyles, for many in the community, are closely
linked to the natural world. The issue of water—especially the use of groundwater for the coal-slurry
pipeline and the proposed coal-washing facility—dominated public discussion about the natural
environment. Water-quantity concerns in part derive from decreasing water levels in wells in recent years
and from the belief of some commenters that sinkholes are being caused by decreasing groundwater
levels. Water-quality concerns derive from fears regarding potential pollution from mining. Commenters
also expressed concerns about the competing user demands on the N and C aquifers and whether the
aquifers can support domestic, agricultural, municipal, and industrial uses, as well as Black Mesa coal-
mining and -delivery operations. Drought adds to these concerns. Several commenters were concerned
about the design and implementation of hydrologic studies to be conducted on the C aquifer. Another
concern was raised about the adequacy of previous assumptions and groundwater modeling of the area,
especially with the prospect of long-term drought. Surface water was also a concern. Some believe that
the flow in the Moenkopi Wash has fallen from historically higher levels, and some suggest the
impoundments created by Peabody to control sediment were the cause. Additional hydrologic study on
impoundment effects was recommended. Potential interference in all water sources was a concern
regarding impacts on local endangered species and riparian habitats.

Comments reflected deep respect for water as a source of life and a corresponding apprehension that the
project would cause profound, hidden damage to local water sources, and thus to local culture. Water is
essential to the culture of the Hopi and Navajo people. Traditional occupations such as farming and
livestock raising depend on water. Free-flowing springs play a prominent role in various religious
practices by both tribes and support the habitat of certain native plants used for medicinal and ceremonial
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purposes. Commenters expressed concern that interference with a traditional way of life would not be
well tolerated by some people in the local communities and would cause distress to those people. The
perception of industrial facilities as “a blight” on the landscape and incompatible with the indigenous
culture is a view shared by some community members. At the same time, however, others, including
government entities, welcome the economic benefits the mine operations bring to the community and
expressed concern about the prolonged or permanent loss of jobs and other basic benefits such as heating
and potable water supply should the mining operations be interrupted or not resume. The skill involved in
difficult and often dangerous mining jobs is also a source of pride for some and therefore a component of
local culture. The prospect of the separation of family members as the potentially unemployed mine
workers seek employment elsewhere is a worry for some, and the potential permanent closure of the
mining operations is viewed as a danger to community cohesion. The effect of a loss of coal royalties on
area schools and other educational programs is a related concern. Opinions are divided about traditional
lifestyles versus acceptance of “mainstream” lifestyles and economic pursuits—the mining operations
seem to be at the center of this debate.

A few residents living within the mine lease area who have chosen not to relocate or are living close to
the Black Mesa mining operation say they have poor health as a result of asthma and black lung disease,
and consider it to be the result of air pollution from coal mining. Some urged that health care studies be a
part of the EIS, and others promoted the use of alternative energy sources that would have less potential
of affecting health. Concern about air quality extends to the project’s potential effects on global warming.
Skepticism about the cost/benefit ratio of the Black Mesa Project for the local community grew out of a
perception of past injustices. Health issues, issues of environmental justice, and issues of violated trust are
concerns of some members of the community who expressed wariness about information offered in this
EIS. There is a corresponding call to keep elders in the discussion and to make every effort to address
issues important to local Hopi and Navajo communities adequately.

1.5.2.3 Process Concerns

The issue of fairness was frequently at the center of process concerns. Many felt that, to accomplish
equitable decisions about the proposed project, the local community should be more involved in the
decision-making process. Suggestions included the extension of the scoping period (which was
subsequently extended to March 4, 2005), a repeat of a scoping meeting at the Forest Lake Chapter that
had limited attendance due to bad weather (which was done), larger meeting facilities for the Flagstaff
meetings, broader notification of meetings, expansion of both the quality and quantity of available
information, and translations of project materials and reports into the Hopi and Navajo languages.
Effective collaboration and communication among stakeholders was also a theme—the desire to find
common ground among stakeholders with different objectives.

Navajo members of the Leupp Chapter expressed frustration that the Chapter’s resolution against use of
the C aquifer had not been accepted by the Navajo Nation Tribal Council. This frustration, for some,
extends to other positions taken by its tribal council. A number of residents of the Black Mesa area object
to the practice of depositing the coal royalty and lease payments into the tribal general fund without due
consideration of the disproportionate impact burden they bear as direct neighbors of the mine. They feel
they should receive more compensation.

Black Mesa Project EIS 1-11 Chapter 1.0 — Introduction
November 2008



Table 1-1

Issues Raised by the Public and by Government Agencies During Scoping

Issues

Section(s) of the EIS
Where Addressed®

Actions and Alternatives

Consider use of trucks to transport coal from the Black Mesa Complex to the Mohave Generating Station.

2.4.4.1, Appendix D

Consider use of rail to transport coal from the Black Mesa Complex to the Mohave Generating Station.

2.4.4.2, Appendix E

Consider use of the Coconino aquifer (C aquifer) instead of the Navajo aquifer (N aquifer) for water supply.

22123

Consider a medium other than water as a coal-slurry medium.

2443

Consider an alternative coal-slurry pipeline alignment to the south of Kingman, instead of building in the
existing right-of-way.

2212212,3.0,4.0

Consider a C aquifer water-supply pipeline alignment that traverses only Navajo lands.

22.1.23.1.2,3.0,4.0

Consider a C aquifer water-supply pipeline alignment that avoids the developed Kykotsmovi area. 2.2.1.23.1.2,
3.0,4.0
Use alternative fuel sources, such as solar energy, instead of continuing operation of Mohave Generating 2.4.6
Station.
Conduct comprehensive hydrologic studies of aquifers relative to the proposed use. 34,44,44.13,
Appendix H
Water Resources
Impacts of groundwater withdrawals on springs, in the context of biological resources. 4.7.13

Impacts of groundwater withdrawals on springs, as related to ceremonial, sacred, and religious resources.

3.10, 4.10, 4.10.1.3

Impacts of groundwater withdrawals on land subsidence and sinkhole creation.

4.4.1.3, Appendix H

Impacts of groundwater withdrawals on wells. 44.1.1.2,44.1.3,
44.1.4
Impacts of groundwater withdrawals on availability of water for agriculture and grazing. 441124413
Impacts of C-aquifer groundwater withdrawals on water supplies for future northern Arizona municipal and 4413
industrial use.
Impacts of surface-water impoundments on availability of water for agriculture and grazing. 44111
Impacts of surface-water impoundments on downstream flows. 44111
Impacts of the project on water rights. 4.4
Impacts on water quality, as it relates to human consumption of groundwater supplies. 4.4
Impacts of surface-water impoundments on water quality. 44111
Cumulative impacts of the project on groundwater and surface-water supplies, including the effects of the 4.24
current drought.
Biological Resources
Impacts on threatened and endangered species. 3.7,3.8,4.7,4.8
Impacts on native plants used for ceremonial reasons. 3.7.1.4,3.7.2.15,4.7,
4.8
Impacts of the project, and of reclamation plans, on livestock grazing. 3.9,4.9
Air Quality
Impacts of mining on air quality. 3.6,4.6
Impacts of Mohave Generating Station on air quality. 4.23
Impacts of Mohave Generating Station on global climate change (cumulative air-quality effects). 4.23.3,4.24.1.1
Land Use
Impacts of mining on local land uses. 3.9.1,4.9
Impacts of existing coal-slurry pipeline alignment on land development opportunities in the Kingman area. 3.9.2,49.1.2
Impacts of C-aquifer water pipeline on land uses along the alignment. 2.2.1.2.3.1.2,3.9.3.2,
49.1.3.2
Impacts of mined land reclamation on future land uses. 3.9.1,4.9.1
Aesthetics
Impacts of mining on the visual (and spiritual) landscape. 3.15,4.15
Public Health and Safety
Impacts of mining on health of local residents. 3.11,4.6.6
Impacts of operations on mine worker health and safety. 3.11.2.7,4.6.6,
411.1.1
Impacts of mining on soil selenium levels. 3.3.1
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Table 1-1

Issues Raised by the Public and by Government Agencies During Scoping

Section(s) of the EIS

Issues Where Addressed®
Social and Economic Conditions
Impacts of continuing or discontinuing mining on tribal income. 3.11, 3.12,
4.11,4.12
Impacts of continuing or discontinuing mining, pipeline, and power plant operations on jobs and 3.11, 3.12,
employment. 4.11,4.12
Impacts of discontinuing mining on local benefits and support provided by Peabody Western Coal Company 3.11, 3.12,
(Peabody). 4.11,4.12
Impacts of discontinuing mining on tribal scholarships and educational programs currently supported by 3.11,3.12,4.11

Peabody and mining income.

Impacts of relocations of local residents to accommodate mining operations in expanded mine area.

3.9.1,49.1.1,4.9.2,
493,4.11.1.1,
411.2.1,4.113,
412.1.1,4.122,
4.12.3

Environmental Justice

Impacts of the project on American Indian lands and people.

3.11,3.12,
411,412

Concern about proper and fair compensation for resources used.

3.11,4.11

Concern about fairness of using tribal resources for convenience of nontribal communities.

3.11,3.12, 3.13,
4.11,4.12,4.13

Community Values and Traditional Knowledge, Cultural Resources

Impacts of the project on natural resources (Mother Earth).

4.1,42,43,4.4,45,

4.6,4.7,4.8,4.10
Concern about the inherent value of water to human existence. 34,44
Impacts on religious, sacred, and ceremonial resources such as water and native plants. 1.5.2.2,3.10, 3.10.4,
4.10
Impacts on the American Indian traditional way of life, including agriculture (Hopi) and grazing (Navajo). 3.9, 3.10,4.9,4.10
Impacts on the availability of jobs, which provide dignity, a future for one’s children, and a means of 3.11,3.12,
remaining near one’s family. 4.11,4.12
Impacts on archaeological and historical resources. 3.10,4.10
Impacts on traditional cultural properties. 3.10,4.10
EIS Process Concerns
Should hold meetings in many locations. 1.4,5.4,55
Should provide project-related materials in American Indian languages. 5.4,5.5
Should undertake and continue government-to-government relations with tribes. 5.0
Should make sure that the effort is collaborative, bringing everyone together for discussions and decisions. 5.0
Should consult with tribal elders in conducting data collection and impact assessments. 5.0

NOTES: ! Sections that provide background information that assist in understanding the issues, concerns, and/or impacts are

listed.
EIS = environmental impact statement
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2.0 ALTERNATIVES

This chapter presents the alternatives to the proposed project that are considered in this EIS, the process
by which these alternatives were developed, and the alternatives that were considered initially but have
been eliminated from detailed study in this EIS. Section 2.1 provides a description of the Black Mesa
Project as proposed by Peabody. Section 2.2 provides a description of the alternatives that are being
considered and evaluated in this EIS. Section 2.3 provides a summary of potential decisions or actions
that are required by various Federal agencies before the proposed project can be implemented. Section 2.4
provides a description of the alternatives that were considered initially but eliminated from detailed study
in this EIS.

2.1 PROPOSED BLACK MESA PROJECT

Peabody proposes to revise the LOM operation and reclamation plans for its Kayenta mining operation
and to incorporate plans for the initial Indian Lands Program area of its adjacent Black Mesa mining
operation (surface facilities and coal resource areas within existing coal leases). This EIS refers to the
area collectively occupied by the Kayenta mining operation and the Black Mesa mining operation as the
Black Mesa Complex.

The Kayenta mining operation is authorized under a permanent Indian Lands Program permit originally
issued by OSM in 1990 (OSM Permanent Program Permit AZ-0001D). The Permanent Program Permit
AZ-0001D is an LOM permit renewable at five-year intervals and has been renewed on three occasions:
1995, 2000, and 2005. The current Kayenta permit area is 44,073 acres (Map 2-1). The Kayenta mining
operation produces about 8.5 million tons of coal per year, all of which are delivered to the Navajo
Generating Station.

Until December 2005, the Black Mesa mining operation was conducted in accordance with OSM’s Initial
Program' under an administrative delay of OSM’s permanent Indian Lands Program permitting decision
instituted in 1990 by the Secretary of the Interior (refer to Chapter 1 footnote 3). If OSM approves the
LOM revision for the Black Mesa Complex, the 18,857-acre initial program area for the Black Mesa
mining operation, including surface facilities and coal reserves, would be added to the 44,073 acres in the
existing OSM permanent permit area, bringing the total acres of the permanent permit area to 62,930. If
approved, the permanent permit area would not distinguish between the Kayenta mining operation and
Black Mesa mining operation; they would be considered one operation for the purpose of regulation by
OSM. The current rate of coal production, 8.5 million tons per year, would not change. The LOM permit
would continue to be renewable at five-year intervals. Approval of the LOM revision application would
not authorize mining of unmined reserves in the Black Mesa mining operations area; however, those areas
could be mined in the future upon submission of a new LOM revision application.

The LOM revision would not change currently-approved mining and reclamation plans for the Kayenta
mining operation. From 1970 until December 2005, the Black Mesa and Kayenta mining operations used
N-aquifer water at a rate of about 4,400 acre-feet per year for mine-related and domestic uses and coal

! SMCRA provides for a two-phase program to regulate surface coal mining operations on Indian lands: an initial
regulatory program and a permanent regulatory program. The permanent regulatory program contains a more com-
prehensive set of performance and reclamation standards than the initial regulatory program. Both the Black Mesa
and Kayenta mining operations at first operated under the initial regulatory program. The Kayenta mining operation
operated under the initial program until it was permitted under the permanent program in 1990. The Black Mesa
mining operation continues to operate under the initial regulatory program owing to the administrative delay of
OSM’s permanent program permitting decision. Incorporating the Black Mesa mining operation into the permanent
program permit area would extend the more comprehensive standards of the permanent program to this operation.
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slurry use during the operation of the Mohave Generating Station. Starting in 2006 after the Mohave
Generating Station suspended operations, the Black Mesa Complex has used about 1,200 af/yr of
N-aquifer water for domestic and mine-related purposes. The Complex would continue to withdraw
N-aquifer water, on average 1,236 af/yr, through mid-2026. The LOM revision would not change the
existing mining methods or the average annual production rate of the Kayenta mining operation. Mine
plan areas are shown on Map 2-2. Table 2-1 is a list of coal resource areas and their status as it pertains to
mining and reclamation. Coal-mining techniques and mine reclamation are described in Appendix A-1.

Table 2-1 Coal Resource Areas and Mining Status®
Coal Resource Total

Area Acres’ Mining and Reclamation Status

N-01 350 Mined and reclaimed®

N-02 650 Mined and reclaimed®

N-06 2,890 Active mining and reclamation in 780 acres, 2, 060 acres reclaimed, 50 acres
proposed to be mined and reclaimed in the future®

N-7/8 940 Mined and reclaimed®

N-09 2,170 Active mining and reclamation on 375 acres, no acres reclaimed, 1,795 acres
to be mined and reclaimed in the future*

N-10 1,790 Active mining and reclamation in temporary cessation; 55 acres disturbed,
130 acres reclaimed, 1,605 acres to be mined and reclaimed in the future*

N-11 800 Mined and being reclaimed, 295 acres reclalmed 505 acres in reclamation, no
additional areas to be mined in the future®

N-14 1,650 Mined and reclaimed®

N-99 3,880 Undisturbed, to be mined and reclaimed in the future®

J-01 480 Mined and reclaimed

J-02 900 Undisturbed, proposed to be mined and reclaimed in the future®

J-03 100 Mined and reclaimed

J-04 520 Undisturbed, proposed to be mined and reclaimed in the future®

J-06 1,220 Undisturbed, proposed to be mined and reclaimed in the future®

J-07 1,040 Mined and reclaimed

J-08 730 Undisturbed, proposed to be mined and reclaimed in the future®

J-09 470 Undisturbed, proposed to be mined and reclaimed in the future®

J-10 430 Undisturbed, proposed to be mined and reclaimed in the future®

J-14 950 Undisturbed, proposed to be mined and reclaimed in the future®

J-15 730 Undisturbed, proposed to be mined and reclaimed in the future®

J-16 1,350 Mined and reclaimed

J-19 3,910 Active mining and reclamation in 2,080 acres, 1,060 acres reclaimed,
770 acres to be mined and reclaimed in the future*

J-21 5,280 Active mining and reclamation in 980 acres, 2,630 acres reclaimed,
1,670 acres to be mined and reclaimed in the future®

J-23 2,500 Undisturbed, proposed to be mined and reclaimed in the future®

J-27 70 Mined and reclaimed

J-28 1,440 Undisturbed, proposed to be mined and reclaimed in the future

SOURCE: Peabody Western Coal Company 2008
NOTES: 'In addition to the coal resource areas, about 3,270 acres are disturbed by actively used long-term
support facilities including haul roads, other primary roads, coal-handling areas, conveyors,
rallroad loading facilities, storage areas, shops, offices, and other structures and facilities.
Approxmate acres subject to Office of Surface Mining (OSM) regulation—areas mined before the
effective date of the Surface Mining Control and Reclamation Act (December 13, 1977), totaling
approximately 2,760 acres, are not included.
®0SM has terminated its jurisdiction over this area under the initial program.
* Approximate acres as of January 1, 2008.
5Phase I bond release approved by OSM.
®Mining in this coal-resource area would not be authorized if the life-of-mine revision is
approved.
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Permit AZ-0001D boundary boundary

Map 2-1 Black Mesa Complex:
OSM’s Initial and
Permanent Programs
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Map 2-2 Mine Plan Areas
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2.2 ALTERNATIVES

Based on the description of the project proposed in December 2004 by Peabody, the co-owners of the
Mohave Generating Station, BMPI, and the tribes, and the issues derived from public comments received
during the scoping process in early 2005, a list of alternatives to the applicants’ proposals was developed.
All the alternatives were screened to determine whether they would meet the purpose of and need for the
Black Mesa Project and were reasonable and feasible. Factors considered in evaluating whether
alternatives were technically or economically feasible or practical, and whether they would meet the
purpose and need for any of the actions of the Black Mesa Project included legal issues; environmental
issues; design and/or engineering issues; economics of the tribes and others: and capital cost, operating
cost, and funding.

Those alternatives that satisfy the criteria and achieve the purpose of and need for the Black Mesa Project
have been studied and analyzed and are described in Sections 2.2.1, 2.2.2, and 2.2.3. Other alternatives
that did not satisfy the criteria and/or did not achieve the purpose of and need for the Black Mesa Project
were eliminated from detailed study. These are described in Section 2.4.

The three alternatives addressed in this EIS are as follows:

e Alternative A — approval of the LOM revision and all components associated with coal supply to
the Mohave Generating Station
e Alternative B (preferred alternative) — approval of the LOM revision

e Alternative C - disapproval of the LOM revision

Figure 2-1 provides illustrations and summaries of the alternatives. Each of these action alternatives is
described in more detail below.

2.2.1 Alternative A — Approval of the 2004 LOM Revision and All Components Associated with
Coal Supply to the Mohave Generating Station

If Alternative A were selected, Peabody’s February 2004 application for the LOM permit revision and
mine plan changes would be approved as would all the components associated with supplying coal to the
Mohave Generating Station. Alternative A was identified as the agencies’ preferred alternative in the
Draft EIS.

Although the components associated with supplying coal to the Mohave Generating Station are no longer
proposed, they still could occur. Mohave Generating Station remains permitted for operation, although
operation was suspended in December 2005; it has not been decommissioned. Although implementing
Alternative A appears unlikely, Alternative A is still viable and this EIS continues to analyze its effects.

2.2.1.1 LOM Revision and Mine Plan Changes

Under Alternative A, Peabody’s February 2004 application for the LOM permit revision would be
approved and a Federal permit would be issued to continue surface-coal-mining and reclamation
operations at the Black Mesa Complex. OSM’s existing permanent Indian Lands Program permit area
(the 44,073 acres within the current permit area for the Kayenta mining operation) would be expanded to
incorporate the initial Indian Lands Program parts of the existing lease area (the 18,984 acres associated
with the Black Mesa mining operation; refer to Figure 2-1) and existing and proposed rights-of-way
(including 127 acres for a new coal-haul road described below). The Black Mesa Complex would
continue operations through 2026.
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Peabody would obtain a separate and additional off-lease right-of-way from the Hopi Tribe to construct a
new coal-haul road, between the southern portions of Peabody’s Joint Lease Area, as a support facility for
continued Kayenta and Black Mesa mining operations. The road would be 500 feet wide and
approximately 1.6 miles long; approximately 127 acres would be required.

Until its suspension in December 2005, the Black Mesa mining operation produced about 4.8 million tons
of coal annually, all of which were delivered to the Mohave Generating Station. Approval of the 2004
LOM permit revision would allow the Black Mesa mining operation to continue to supply coal to the
Mohave Generating Station through 2026 under a permanent Indian Lands Program permit. The LOM
revision did not propose to change the Black Mesa mining methods, but would increase the average
annual production rate of the Black Mesa mining operation from 4.8 million tons to about 6.35 million
tons if the Mohave Generating Station continued operations.

Under Alternative A, a new coal-washing facility (refer to Map 2-3) would be constructed adjacent to the
existing Black Mesa coal-preparation facilities to meet the anticipated future coal-quality requirements of
the Mohave Generating Station. The purpose of the coal-washing facility would be to remove out-of-seam
rock and mineral impurities, commonly referred to as refuse, from the coal, which results in less ash
production when the coal is burned. The coal-washing facility would use about 500 af/yr of C-aquifer
water and would remove about 0.95 million tons per year of coal-processing refuse (earth material),
resulting in about 5.4 million tons per year of washed coal being crushed and mixed with water at the
coal-slurry preparation plant and transported to the Mohave Generating Station through the coal-slurry
pipeline. The estimated 0.95 million tons per year of coal-processing refuse would be returned by end-
dump trucks to designated mine pits (N-06 and J-23) for disposal. Peabody would develop (and would be
required to submit for regulatory approval) a refuse sampling and disposal plan that would be
incorporated in the mining permit. No refuse piles or coal-mine-waste impoundments are proposed. The
coal-washing process, preparation process and facilities, potential fugitive dust emissions, and refuse
disposal are described in Appendix A-1.

Peabody’s February 2004 application for the LOM revision proposed actions to minimize the use of
N-aquifer water, the use of which resulted in the administrative delay in issuing a permanent Indian lands
program permit for the Black Mesa mining operation and the Black Mesa coal-slurry preparation plant.
Under Alternative A, water for the coal-slurry pipeline would be supplied by the C aquifer About

672 aflyr of water from the C aquifer water-supply system would be used to replace much of the
N-aquifer water used by the Black Mesa (nonslurry) mining operation, and 500 af/yr of C-aquifer water
also would be used for washing coal. The proposed C aquifer water-supply system is described in more
detail in Section 2.2.1.2.3.1. Up to 500 af/yr of water from the N aquifer would continue to be pumped to
maintain operation of the N-aquifer wells. This water also would be used in mining operations,
principally dust suppression as required by Federal regulations, and to provide water to local residents.

2.2.1.2 Components Associated with Coal Supply to the Mohave Generating Station

In addition to approval of the 2004 LOM permit application, the components associated with supplying
coal to the Mohave Generating Station would be approved; that is, the coal-slurry preparation plant
permit, reconstruction of the coal-slurry pipeline, and construction of a new water-supply system.
Alternatives (or subalternatives) for each of these are described in the following sections and illustrated in
Figure 2-2.
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Alternative B —Approval of the LOM Revision
(Preferred Alter native):

O

Approval of Peabody’s life-of-mine permit revision, including incorpora-
tion of the Black Mesa mining operation surface facilities and coal depos-
its into the Kayenta mining operation permit area;

No coa mining at the Black Mesa mining operation to supply the Mohave
Generating Station;

No construction, use, and maintenance of a new haul road between mine
areas on the southern ends of Peabody’s coal |eases;

No proposed reconstruction of the coal-slurry pipeline; and

No proposed construction of the C aquifer water-supply system.

OO O 0O

O Approva of BMPI's existing coal-slurry preparation plant and rebuilding
the 273-mile-long coal-dlurry pipeline to the Mohave Generating Station;
and

O Approva of anew aquifer water-supply system, including a 108-mile-
long pipeline to convey the water to the mine complex.
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Alternative C — Disapproval of the LOM
Revision (No Action):

O Disapprova of Peabody’s life-of-mine permit revision.

— No proposed coal mining at the Black Mesa mining operation to
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the Kayenta mining operation to supply coa to the Navagjo Generating
Station, because Peabody already has an approved permit for this mine
and has the right of successive permit renewals;

— No incorporation of Black Mesa mining operation surface facilities and
coa deposits into the Kayenta mining operation permit area;

No proposed reconstruction of the coal-slurry pipeline; and

No proposed construction of the C aquifer water-supply system.
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2.2.1.2.1 Coal-Slurry Preparation-Plant Permit

Until December 2005, the coal from the Black Mesa mining operation was prepared (i.e., crushed and
mixed with water) at the coal-slurry preparation plant for transportation through the coal-slurry pipeline to
the Mohave Generating Station (refer to Map 2-3). The slurry was a mix of 50 percent coal fines and

50 percent water. Under Alternative A, approximately 3,700 af/yr of C-aquifer water would be used to
transport about 5.4 million tons of coal to the Mohave Generating Station. BMPI, owner and operator of
the coal-slurry preparation plant and coal-slurry pipeline, leases a 40-acre parcel of land within the initial
Indian Lands Program area from both the Hopi Tribe and Navajo Nation (two leases) upon which the
coal-slurry preparation plant was constructed in 1969. The land is located in Section 15, Township 32
North, Range 18 East and is about 6,470 feet in elevation (U.S. Geological Survey [USGS] 7.5-minute
guadrangle, Great Springs, Arizona 1972, photorevised 1982). The preparation plant and associated
facilities are located at the coal-slurry pipeline portal, directly southwest of Peabody’s Black Mesa coal
stockpiles and coal-handling facilities. BMPI’s facilities consist of several small buildings and shops, a
power substation, a sewage-treatment plant, and the main coal-slurry facilities and pumps. Directly south
of the aboveground structures are several constructed ponds and catchments for waste water.

BMPI submitted a permanent Indian Lands Program permit application (preparation-plant permit
application) to OSM in 1988 for operation of the plant. Like the Black Mesa mining operation, OSM’s
decision on the preparation-plant permit application was delayed due to issues associated with the use of
N-aquifer water. On January 3, 2005, BMPI submitted a revised permit application to OSM, which was
determined to be administratively complete. Only minor modifications, if any, to the current configuration
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of the coal-slurry preparation plant would be needed to handle the increase from 4.8 to 5.4 million tons of
coal per year.

2.2.1.2.2 Reconstruction of the Coal-Slurry Pipeline

Coal from the Black Mesa mining operation was transported by BMPI via a coal-slurry pipeline from the
Black Mesa Complex to the Mohave Generating Station, a distance of approximately 273 miles (refer to
Map 1-1). The pipeline passes through five Arizona counties—Navajo (approximately 25 miles),
Coconino (approximately 145 miles), Yavapai (approximately 26 miles), and Mohave (approximately
76 miles)—crosses under the Colorado River, and terminates at the Mohave Generating Station in Clark
County, Nevada (approximately 1.5 miles). The pipeline crosses the Hopi and Navajo Reservations, as
well as Federal, State, local government, and private lands (Table 2-2).

Table 2-2 Approximate Miles Crossed by the Existing
Coal-Slurry Pipeline, by Surface Manager or Owner

Surface Management or Ownership Miles
Hopi 35
Navajo 61
Bureau of Land Management 14
U.S. Forest Service — Kaibab National Forest 5
Arizona State Trust 66
Private (including county and municipal lands) 92

SOURCES: Arizona Land Resource Information System 2002; Black Mesa
Pipeline, Inc. 2005

The coal-slurry pipeline is buried. The pipeline, constructed in the late 1960s and operated since the early
1970s, has reached its 35-year design life. Pipeline reconstruction would involve burying a new pipeline
adjacent to the existing pipeline. A temporary right-of-way width of about 15 feet would be needed, in
addition to the existing 50-foot-wide permanent right-of-way, for construction activities. Appendix A-2
provides a description of typical construction techniques and reclamation.

The reconstructed pipeline would pass under the Little Colorado River east of Cameron, Arizona, and
under the Colorado River at Laughlin, Nevada. At the crossing of the Little Colorado River the existing
pipeline is underground. During the reconstruction, the Little Colorado River would be crossed by
directionally drilling under the river. It is anticipated that the Colorado River would be crossed by
horizontally boring under the river. All other water bodies, where crossed, are dry during much of the
year and would be crossed using conventional open-trench cutting during the dry season. The pipe would
be buried deep enough in the water channels and banks to avoid potential future scouring and/or erosion.

The current alignment crosses the City of Kingman in areas that were undeveloped when the pipeline was
constructed originally. Because these areas now contain major residential and commercial developments,
this segment would be abandoned and a new segment would be constructed around the city.

Existing booster-pump stations (one at the coal-slurry preparation plant and three along the coal-slurry
pipeline (CSP) at Mileposts 81.5, 123.5, and 176.5) would require only minor modification, if any. Each
station is on 10 to 20 acres of land; the principal structures at each site include a main pump building of
steel-sided construction, residential trailers for employees, an aboveground earthen water-storage
reservoir, a slurry settling and retention pond, pipeline fixtures including valves and piping, and an
electrical substation. Reconstruction work at the pump stations would include equipment modifications,
building modifications, and replacement of above- and belowground pipe and conduits. The layout of the
facilities would not change and no acreage would be added.
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2.2.1.2.2.1 Coal-Slurry-Pipeline Route Subalternatives

For the coal-slurry pipeline, two alternative routes are addressed: (1) the existing route and (2) the
existing route with realignments along the Moenkopi Wash and around the Kingman area. Estimated
costs for construction, operation, and maintenance of the coal-slurry pipeline are shown in Appendix B.

2.2.1.2.2.1.1 Coal-Slurry Pipeline: Existing Route

The 273-mile-long coal-slurry pipeline would be reconstructed by burying a new pipeline adjacent and
parallel to (about 5 feet from) the centerline of the existing pipeline in the existing right-of-way. In a very
limited number of narrow areas (e.g., rugged terrain, rocky areas) that could not accommodate the two
parallel pipelines, the segment of existing pipeline would be removed and replaced with the new segment.
The locations of these segments of pipeline would be identified during final engineering and design. A
permanent access road exists along the majority of the pipeline route within the right-of-way. The existing
pipeline would be abandoned and, for the most part, left in place underground.

2.2.1.2.2.1.2 Coal-Slurry Pipeline: Existing Route with Realignments

The alternative to the above is to reconstruct the coal-slurry pipeline along most of the existing route.
Two realignments are being considered—a realignment along Moenkopi Wash and a Kingman area
reroute.

Along the Moenkopi Wash, segments of the pipeline would be realigned between CSP Mileposts 2 and
22. The existing alignment is beneath and parallel to the Moenkopi Wash in proximity to the active
channel in the wash. BMPI1 would realign the pipeline where needed, up to 200 feet on either side of the
existing pipeline. The pipeline still would be located within the outer boundaries of the wash, but out of
the active water-flow channel (Map 2-4a). The specific segments of pipeline that would be realigned have
not yet been identified. However, along the 20 miles identified on Map 2-4a, it is anticipated that the
segments to be realigned would cumulatively add to approximately 1 mile.

The Kingman area reroute would be south of Kingman, Arizona. The existing pipeline route crosses
through Kingman in areas that were undeveloped when the pipeline originally was constructed. BMPI
proposes to reroute the pipeline to the south of Kingman, from CSP Mileposts 228 to 255 (27 miles along
the existing route and 28.5 miles of new Kingman reroute), to avoid construction in these areas that are
now residential and commercial developments (refer to Map 1-1; Map 2-4b). The Kingman reroute would
cross approximately 9 miles of land administered by the BLM, 3 miles of Arizona State Trust Land, and
16.5 miles of privately owned land.

2.2.1.2.3 Water Supply

Under Alternative A, water for the project would come primarily from the C aquifer with supplemental
use of the N aquiferThe C aquifer water-supply system would provide up to 6,000 af/yr of water for coal-
slurry transportation and mine-related use (see Section 2.2.1.2.3.1). The existing N aquifer water-supply
system would continue to supply up to 500 af/yr of water for mine-related and domestic uses, and also
would be a contingency standby source to be used in case of interruptions or curtailments of the C-aquifer
water supply for an extended period of time (see Section 2.2.1.2.3.2.1).

Use of the existing N aquifer water-supply system as the sole water supply for the proposed project also is an
alternative analyzed under Alternative A (i.e., the C aquifer water-supply system would not be constructed). Under
this alternative, the existing N aquifer water-supply system would provide up to 6,000 af/yr of water for coal-slurry
transportation and mine-related use (see Section 2.2.1.2.3.2.2).
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2.2.1.2.3.1 C Aquifer Water-Supply System

Under Alternative A, water use for the Black Mesa Complex and coal slurry would total an average of
6,000 af/yr (Table 2-3). The water from the C aquifer would be supplied from a well field that would be
located near Leupp, Arizona, and conveyed via pipeline to the Black Mesa Complex.

Table 2-3 Alternative A Water Use

Acre-Feet

Use per Year

Coal washing 500
Coal slurry 3,700
Mine-related and domestic purposes 1,600
Contingency 200
Total 6,000

The components of the C aquifer water-supply system are described below. Appendix A-3 provides a
description of typical construction techniques for the well field, water-supply pipeline, and associated
facilities.

o A well field in the southwestern part of the Navajo Reservation (located south of Leupp, Arizona)
including 12 wells and associated facilities (e.g., well yards, collector pipelines, access roads,
power lines)

e An approximately 108-mile-long main pipeline with a capacity of 6,000 af/yr from the well field
north-northeast to the Black Mesa Complex following, to the extent practicable, existing roads

e An estimated two pump stations and associated facilities (e.g., access roads, electrical
transmission lines)

Under Alternative A, the C aquifer water-supply system would replace the N-aquifer water supply as the
primary water source for mine operations, although some use of N-aquifer water would continue (see
Section 2.2.1.2.3.2). Additionally, the development of a water-supply system from the C aquifer provides
an opportunity to enhance water availability to the Hopi Tribe and Navajo Nation for municipal,
industrial, and commercial uses by expanding the system capacity. Ownership of the system had not been
determined at the time the Draft EIS was published.

Two different water-withdrawal scenarios and two water-supply pipeline alternative routes are considered
in this EIS (Section 2.2.1.2.3.1.1). Estimated costs for construction and operation and maintenance of the
water-supply system are given in Appendix B.

2.2.1.2.3.1.1 Water Withdrawal and Supply

Two water-withdrawal scenarios and pipeline capacities were considered as described below.

C-Aquifer Water Withdrawal and Supply: 6,000 af/yr

Under this water-withdrawal scenario, up to 6,000 af/yr would be withdrawn from the C aquifer and delivered to the
Black Mesa Complex for the life of the project (i.e., 2010 through mid-2026). This is the amount of water that
would be needed annually for the coal-delivery system (coal-washing facility [500 af/yr], coal slurry [3,700 af/yr]),
other mine-related and domestic uses (1,600 af/yr), and a contingency (200 af/yr). After 2026, the water would no
longer be needed for the project and pumping from the C aquifer would cease. Water for reclamation at the Black
Mesa Complex would be supplied from the existing N-aquifer wells (see Section 2.2.1.2.3.2).
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C-Aquifer Water Withdrawal and Supply: 11,600 af/yr

Under this water-withdrawal scenario, the Hopi Tribe and Navajo Nation would have an option to pay the
incremental costs of increasing water production from the C aquifer and increasing the size of the water-
supply pipeline in anticipation of the potential use of the system for tribal purposes (e.g., municipal,
industrial, and commercial uses). The maximum amount of water that could be delivered would be
11,600 af/yr—6,000 af/yr for project-related purposes and an additional 5,600 af/yr for tribal use

(2,000 affyr for the Hopi Tribe and 3,600 af/yr for the Navajo Nation). Under this scenario, after 2026
when the 6,000 af/yr of water is no longer needed for project-related purposes, the Navajo Nation would
use up to 6,000 af/yr of C-aquifer water in addition to the 3,600 af/yr. Pumping up to 11,600 af/yr of
C-aquifer water would continue for the estimated 50-year life of the pipeline. Water for reclamation at the
Black Mesa Complex would be supplied from the existing N-aquifer wells (see Section 2.2.1.2.3.2).

To deliver water from the system to Hopi and Navajo communities, spur lines would need to be
constructed; however, the details of the locations and design of the delivery-spur pipelines, timing of
construction, and ultimate use of the water are not known at this time. While the consequences of
increased and sustained production are considered in the impact section of this EIS, the impacts of
developing spur pipelines to tribal villages and use by these communities are not considered in this EIS.
Any future Federal actions concerning such spur pipelines would be subject to NEPA analysis at the time
of plan development.

2.2.1.2.3.1.2 Infrastructure
Well Field

The C-aquifer well field would consist of production wells, access roads, an electric-power-distribution
system, water-storage tank, and associated piping.

Test wells used to quantify well yields ranged from 400 to 745 gallons per minute (Hoffman et al 2005).
To produce 6,000 af/yr of water, 12 wells would be developed, and to produce 11,600 af/yr of water,

21 wells would be developed (Reclamation 2006). However, the final well-field design would be
determined by pump testing completed project wells that may produce higher yields, potentially reducing
the number of wells needed to produce water for the project.

To produce the 11,600 af/yr of water, the section of the well field proposed to produce the 6,000 af/yr for
the Black Mesa Complex (12 wells) and 3,600 af/yr for the Navajo Nation (5 wells) would be located on
the Navajo Reservation in a triangular area bounded approximately by State Route 99, Canyon Diablo,
and the Burlington Northern Santa Fe (BNSF) Railway just north of Red Gap Ranch and Interstate 40
(1-40). To provide 2,000 af/yr of water to the Hopi Tribe, four wells would be developed in the section of
the well field that is within the Hopi Hart Ranch (owned in fee by the Hopi Tribe) in a triangular area
bounded approximately by the BNSF Railway, Canyon Diablo, and 1-40 (refer to Map 1-1; Map 2-5).
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Proposed use of the C-aquifer water is shown in Table 2-4.

Table 2-4  Proposed Use of C-Aquifer Water

Use Acre-Feet per Acre-Feet per
Year into 2026 Year after 2026

Black Mesa Complex
Coal washing 500 0
Coal slurry 3,700 0
Mine-related and domestic uses 1,600 0
Contingency 200 0
Subtotal 6,000 0
Tribal
Hopi Tribe 2,000 2,000
Navajo Nation 3,600 9,600
Subtotal 5,600 11,600
Grand total 11,600 11,600

The locations of the wells had not been determined at the time of the Draft EIS; however, the wells would
be spaced so there is a minimum separation of 1.2 to 1.5 miles between each site. Each well site would
require a temporary right-of-way of 200 feet by 200 feet for construction and a permanent right-of-way of
approximately 50 feet by 50 feet, which would be surrounded by a security fence. The well yard would be
gravel paved and the only aboveground equipment at each well site would be the security fencing,
lighting, and electrical-power and control cubicle. The preliminary design of each well is a 1,100-foot-
deep, 24-inch-diameter pilot borehole (with a 1,000-foot-deep, 18-inch-diameter standard casing). Single-
lane, unpaved access roads, with turnouts for passing, would be constructed to each site from the existing
roads in the area. The travel surface of the roads would be about 10 to 15 feet within a 40-foot-wide
temporary right-of-way (25-foot-wide permanent right-of-way). Electric power would be supplied to the
well field by a new power-distribution system. Each well site would receive power via a 24.9 kilovolt
(kV) line on wood-pole structures. The power lines would be constructed parallel to the access roads
within the road right-of-way where possible.

One power line is anticipated to bisect the Navajo well field to provide the Navajo Tribal Utility
Authority (NTUA) better access for providing power to local residents. The power supply for the new
distribution system would be supplied from either a new substation that would be constructed along an
existing 230kV transmission line or a new local substation that would be constructed at approximately
Milepost 6 along the route of the water-supply pipeline. It is expected that APS would supply power to
the Hopi well field from either an existing substation near Sunrise, Arizona, or from an existing 69kV
transmission line in the area. In the latter case, APS would install a new 69/24.9kV tap on the
transmission line. APS then would use a steel-pole line and pole-top transformers to provide power to
each well site. The details would not be known until Hopi conducts engineering design for its well field
and enters into electrical method-of-service discussions with APS.

A main collector pipeline would be constructed underground, within a 65-foot-wide temporary right-of-
way (50-foot-wide permanent right-of-way), to convey pumped groundwater to the water-storage tank.
The storage tank would require a permanent right-of-way or easement of approximately 215 feet by
215 feet, and would be fenced and lighted for security.
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C Aquifer Water-Supply-Pipeline Route Alternatives

Two major alternative routes for the water-supply pipeline were identified—an eastern route that would
cross the Hopi and Navajo Reservations and a western route that would cross the Navajo Reservation only
(refer to Map 2-5).

A permanent access road would be needed to maintain and repair the pipeline. In areas where the pipeline
is adjacent to public roads, the public road would serve as the access road. In areas where there is no
existing access road, a permanent road approximately 25 feet wide would be maintained within the
pipeline’s permanent right-of-way.

C Aquifer Water-Supply Pipeline: Eastern Route. The eastern route for the C aquifer water-supply
pipeline would be approximately 108 miles long. The route would cross approximately 54 miles of the
Hopi Reservation and approximately 54 miles of the Navajo Reservation.

An estimated two pump stations with four pumps each (one pump would be a spare) would be located
along the pipeline alignment to lift and move the water to the Black Mesa Complex. The summit
elevation along this route is 6,774 feet (the well field is 5,050 feet in elevation). The Tolani Lake Pump
Station, located at water-supply pipeline (WSP) Milepost 30, would be approximately 31,350 square feet
(0.7 acre) and the Oraibi Pump Station, located at WSP Milepost 73, would be approximately

25,500 square feet (0.6 acre). Permanent rights-of-way or easements to accommodate the two pump
stations and access roads to each site would be required. Each site would be enclosed by a security fence,
and the pump and other equipment would be enclosed in a building to provide weather protection and
security. Electric power to the pump stations would be provided by a 69kV transmission line on steel-pole
structures, which would be located along the roadway on the opposite side of the road from the pipeline
(east side).

Along this route, minor routing alternatives have been identified in two areas—at the crossing of the
Little Colorado River and in the Kykotsmovi area.

Little Colorado River Crossing Subalternatives. The water-supply pipeline’s Eastern Route would cross
the Little Colorado River between approximately WSP Mileposts 13 and 14. Two alternative crossings
were considered (Map 2-5a):

e Crossing under the river by drilling a horizontal tunnel approximately 50 to 200 feet beneath the
river and pulling the pipeline through the tunnel.

e Crossing over the river on an existing but abandoned bridge.

Kykotsmovi Area Subalternatives. The water-supply pipeline’s Eastern Route would pass through or in
the vicinity of the village of Kykotsmovi. Two minor routing alternatives were considered in the
Kykotsmovi area (Map 2-5b):

o Along the western subalternative, the water-supply pipeline would be buried beneath the main
roadway through the village of Kykotsmovi.

« Along the eastern subalternative, the water-supply pipeline would be buried in the right-of-way of
the road that bypasses Kykotsmovi on its eastern edge.

C Aquifer Water-Supply Pipeline: Western Route. This alternative water-supply pipeline route would be
approximately 137 miles long and would cross the Navajo Reservation only (refer to Map 1-1 and

Map 2-5). It is estimated that four pump stations would be located along the pipeline route to lift and
move the water to the Black Mesa Complex. These pump stations would have the same configuration as
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those described for the Eastern Route. The summit elevation along this route is higher (7,320 feet in
elevation) than the Eastern Route. The four pump stations would be located at the following pump
stations and mileposts: Tolani Lake Pump Station at approximately WSP Milepost 27.5; Moenkopi Pump
Station at WSP Milepost 67.8; Milepost 91 Pump Station at WSP Milepost 91.0; and Thief Rock Pump
Station at WSP Milepost 118.0.

2.2.1.2.3.2 N-Aquifer Water Supply

Until December 2005, approximately 4,400 af/yr of water were drawn from the N aquifer within
Peabody’s lease area—3,100 af/yr of water for slurry for 4.8 million tons of coal and 1,300 af/yr of water
for mine-related and domestic purposes. Both mining operations and local residences accounted for the
1,300 af/yr of water.

2.2.1.2.3.2.1 Supplemental Use of N-Aquifer Water

Under Alternative A, 6,000 af/yr of water from the C aquifer would provide the majority of the water
needed for the mining operations; use of the N aquifer would continue, but at a reduced rate. The
reliability of the C aquifer is difficult to quantify, but reliability would be very high.? The C-aquifer wells
would be capable of supplying water at some level at all times and at least one spare well would be
installed initially. Peabody’s N-aquifer well field would be conserved to provide potable water for the
public and an emergency back-up supply should the primary C-aquifer supply be interrupted. Under
Alternative A, the intent would be to no longer use water from the N aquifer for mine-related or slurry
purposes except as noted below.

Peabody’s existing leases with the tribes require N-aquifer wells to be transferred to the tribes in
operating condition for their use once Peabody successfully completes reclamation and relinquishes the
leases. To maintain the N-aquifer well field in an operationally ready state to supply the public and to
provide water in case of emergency, the wells must be pumped periodically for extended periods. As a
worst case under Alternative A, an estimated average of 2,000 af/yr of N-aquifer water would be used for
(1) public consumption, (2) withdrawal from the N-aquifer wells to maintain their function,

(3) emergencies, and (4) the Kayenta mining operation.

A conservative approach was used to estimate the average amount of water needed for emergencies
because uncertainty exists in the source, supply infrastructure, and operating functions of the water-
supply system. The estimate assumed that the C-aquifer water supply would be interrupted for one month
or for six month, on alternating basis, at three-year intervals throughout the life of the project. Full use of
N-aquifer water was assumed for each interruption.

The Kayenta and Black Mesa mining operations would cease in 2026, and the mines would be reclaimed.
From 2026 to 2028, up to 505 af/yr of N-aquifer water would be used for reclamation and public use and,
from 2029 to 2038, up to 444 af/yr of N-aquifer water would be used for post reclamation maintenance
and public uses. Under this alternative, pumping the N aquifer for project-related uses would cease when
the water is no longer needed for those uses (i.e., mine operations, coal delivery, and reclamation). The
wells would be transferred to the tribes once Peabody successfully completed reclamation and
relinquished the leases.

% The reliability of the C aquifer to supply coal shipments from Black Mesa to the Mohave Generating Station is
expected to be high because aquifer tests indicate the capacity of the aquifer is more than capable of supplying the
required water and because water-distribution-system failure rates are typically low. In addition, the existing water-
storage capacity (e.g., 6-million-gallon water tank) at Black Mesa would be increased to provide back-up water in
case of unexpected C-aquifer pipeline outages. The C aquifer would supply water for coal-slurry shipments using a
similar system of wells, storage tanks, and pipes as exists for Peabody’s N-aquifer well field, which is known to be
reliable.
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2.2.1.2.3.2.2 N Aaquifer as the Sole Water Supply

Under this scenario (see the N aquifer water-supply system alternative in Figure 2-1), up to 6,000 af/yr
would be drawn from the N aquifer within Peabody’s lease area for the expected life of the project (i.e.,
2010 through mid-2026). This would be the amount of water needed annually for the coal-delivery system
(coal-washing facility [500 af/yr], coal slurry [3,700 af/yr]), other mine-related and domestic purposes
(1,600 af/yr), and a contingency (200 affyr).

From 2026 through 2028, 505 af/yr of water would be needed for mine reclamation and public (domestic)
uses, and 444 af/yr of N-aquifer water would be needed from 2029 to 2038. After 2038, the water would
no longer be needed for the project, and pumping from the N aquifer for project purposes would cease.
The wells would be transferred to the tribes once Peabody successfully completed reclamation and
relinquished the leases.

Under this scenario, the concern leading to the administrative delay of OSM’s permanent Indian Lands
Program permitting decision described in Section 2.1 would not be resolved. The delay of permitting
decisions for the Black Mesa mining operation and Black Mesa coal-slurry preparation plant stemmed
from the concerns of the Hopi Tribe and Navajo Nation regarding use of N-aquifer water for coal-slurry
purposes.

2.2.1.3 Costs
Total cost by alternative is shown in Table 2-5. More detailed costs are shown in Appendix B.

Table 2-5 Total Costs for Water-Supply Pipeline Eastern and Western Route Alternatives

Agencies' Preferred Applicants' Proposed
Alternative Alternative
11,600 af/yr ($ million) 6,000 af/yr ($ million)
Annual Annual
Capital Operation and Capital Operation and
Cost! Maintenance’ Cost! Maintenance’
Eastern Route
C-aquifer well field and pump stations 42 3.9° 34 3.2°
Eastern water-supply pipeline® 155 0 145 0
Construction costs 197 0 179 0
Water costs for Black Mesa Complex” 0 5.4 5.4
Annual operation and maintenance costs 0 9.3 0 8.6
Coal-slurry pipeline® 200 24 200 24
Total estimated costs for coal-delivery system® 397 33.3 379 32.6
Western Route
C aquifer well field and pump stations 53 6.7 45 6°
Western water-supply pipeline® 179 0 169 0
Construction costs 232 214
Water costs for Black Mesa Complex” 5.4 5.4
Annual operation and maintenance costs” 12.1 11.4
Coal-slurry pipeline® 200 24 200 24
Total Estimated Costs for Coal-Delivery System’ 432 36.1 414 354
SOURCES: Black Mesa Pipeline, Inc. 2005; Peabody Western Coal Company 2005; Southern California Edison Company
2006
NOTES: ' 2006 dollars.
2 Includes operation and maintenance for pipeline
% Does not include costs for right-of-way.
* Annual water royalties to Hopi Tribe and Navajo Nation.
Z The capital costs do not include right-of-way costs.

Includes costs for well field, 108 miles of pipeline (includes West Kykotsmovi and north crossing of the Little
Colorado River subalternatives), and two pump stations.

" Includes costs for well field, 137 miles of pipeline, and four pump stations.

Black Mesa Project EIS 2-22 Chapter 2.0 — Alternatives
November 2008



2.2.2 Alternative B — Approval of the 2008 LOM Revision (Preferred Alternative)

If Alternative B were selected, Peabody’s February 2004 LOM application, as revised by the July 2008
amendment of the application, (together the “2008 LOM Revision”) would be approved.

The Black Mesa mining operation, coal-slurry preparation plant, and coal-slurry pipeline that supplied
coal to the Mohave Generating Station until the end of 2005 would not resume operation. The coal-
washing facility, the 127-acre coal-haul road, and the C aquifer water-supply system, in any
configuration, would not be constructed. The preferred alternative includes the use of N-aquifer water to
supply amounts averaging 1,236 af/yr for mine-related uses through 2025.

If OSM approves the 2008 LOM revision for the Black Mesa Complex, the area previously associated
with the Black Mesa operation (18,857 acres), including associated surface facilities, would be added to
the 44,073 acres of the existing OSM permanent permit area for the Black Mesa Complex (refer to
Figure 2-1), bringing the total acres to 62,930, which would be considered as one operation for the
purpose of regulation by OSM. This entire area is within Peabody’s existing coal leases.

Areas mined out by the Black Mesa operation by the end of 2005 have already been or are being
reclaimed (areas J-01, J-03, J-07, and J-27) (refer to Map 2-2). One coal-resource area that was not
completely mined out by the end of 2005 (N-06) is currently producing coal for the Navajo Generating
Station. Several coal-resource areas, totaling 5,950 acres, that were never mined by the Black Mesa
mining operation (J-02, J-04, J-06, J-08, J-09, J-10, J-14, and J-15) would be incorporated into the
permanent permit area for the Black Mesa Complex. If the LOM revision were approved, Peabody would
not be authorized to mine these coal-resource areas. However, the unmined coal-resource areas could be
mined in the future if applications were submitted to, and approved by, BLM and OSM. Under the
existing permit, Peabody has approval to produce coal from the N-09, N-10, N-99, J-19, and J-21, mining
areas to supply the Navajo Generating Station through 2026. It is anticipated that Peabody would
continue to request that OSM renew its permit every five years until the coal is mined out. Impacts of an
extended mining scenario beyond 2026, which could include mining of some or all of the aforementioned
eight coal-resource areas, are addressed in the cumulative effects section of the EIS. Through 2026, the
Black Mesa operational infrastructure would be used as necessary to facilitate mining and reclamation by
the Kayenta mining operation.

From 2026 through 2028, 505 af/yr of N-aquifer water would be used for reclamation and public use, and
about 444 af/yr of N-aquifer water would be used from 2029 through 2038. The wells would be
transferred to the tribes once Peabody successfully completes reclamation and relinquishes the leases.

2.2.3 Alternative C — Disapproval of the LOM Revision (No-Action Alternative)

OSM’s decision under Alternative C to disapprove the LOM revision would have the same effect as
OSM’s taking no action on the LOM revision.

The Black Mesa mining operation, coal-slurry preparation plant, and coal-slurry pipeline that supplied
coal to the Mohave Generating Station until the end of 2005 would not resume operation. The coal-
washing facility, 127-acre coal-haul road, and the C aquifer water-supply system, in any configuration,
would not be constructed. The leased area previously associated with the Black Mesa operation

(18,857 acres) would not be incorporated into the permanent program permit area for the Black Mesa
Complex (refer to Figure 2-1). The remaining unmined coal-resource areas, totaling 5,950 acres that were
within the area of the Black Mesa operation (areas J-02, J-04, J-06, J-08, J-09, J-10, J-14, and J-15) would
not be incorporated into the permit area for the Black Mesa Complex if the LOM revision is not
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approved. If no action were taken on the LOM revision, those unmined coal-resource areas could not be
mined under OSM’s administrative delay rules because Peabody never received a prior authorization to
mine those resource areas. However, the unmined coal-resource areas could be mined in the future if a
future application were submitted to, and approved by, OSM.

If the LOM revision is disapproved or no action is taken on it, the facilities and structures located in the
initial program area that historically were shared by the Kayenta and Black Mesa mining operations
would continue to be used by the Kayenta mining operation, but they would have to be permitted
separately under a future revision. The 1990 permit issued by OSM “authorizes those surface coal mining
and reclamation operations described in the application for this permit approved by the Office of Surface
Mining Reclamation and Enforcement (OSM) on July 6, 1990, as it applies to the Kayenta Mine.” If the
LOM revision is disapproved, the permit area would need to be revised to include the facilities and
structures that were approved for use under the 1990 permit.

Under the current permanent Indian Lands Program permit, the Black Mesa Complex’s Kayenta mining
operation already has OSM-approved mining, operation, and reclamation plans that allow it to produce all
of the coal needed by the Navajo Generating Station through 2026. The Kayenta mining operation would
continue to use N-aquifer water in amounts averaging 1,236 af/yr through 2025. Whether no action is
taken on the LOM revision or the LOM revision is disapproved, the Kayenta mining operation would
continue to operate through 2026, at which time the mine would be reclaimed, similar to Alternative B.
From 2026 through 2028, up to 505 af/yr of N-aquifer water would be used for reclamation and public
use. From 2029 through 2038, up to 444 af/yr of N-aquifer water would be used for postreclamation
maintenance and public use. The wells would be transferred to the tribes once Peabody successfully
completed reclamation and relinquished the leases.

Although it is reasonably foreseeable under Alternative C that Peabody would request future permit
revisions to mine all remaining leased coal reserves within the lease area, the cumulative impacts of such
foreseeable future permitting already are addressed under Alternative B; thus, for the purpose of
evaluating impacts, Alternative C assumes that none of the initial program area coal reserves within the
leases would be mined after 2026 (other than those which are currently approved in the existing permit).

2.3 AGENCY AUTHORITY AND ACTIONS

Implementation of any of the alternatives would require certain Federal, State, tribal, and/or local actions
or approvals, which are listed in Table 2-6. Brief descriptions of Federal legal authorities and mandates
are provided in Appendix C.
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Table 2-6 Summary of Potential Major Agency Authorities and Actions

Proposal Requiring Action

Agency

Permit, License, Approval,
Compliance, or Review

Relevant Law and/or Regulation

FEDERAL

Life-of-Mine Revision (Alternatives

A, B, and/or C; all alternatives unle

ss otherwise noted)

Life-of-mine (LOM) plan revision

Office of Surface Mining
Reclamation and Enforcement
(OSM)

LOM revision permit approval

Surface Mining Control and Reclamation
Act of 1977 (SMCRA) (30 United States
Code [U.S.C.]1 1201 et seq.)

Environmental Impact Statement (EIS)
and Record of Decision

National Environmental Policy Act of
1969 (NEPA) (42 U.S.C. 4321 et seq.);
Council on Environmental Quality NEPA
implementing regulations (40 Code of
Federal Regulations [CFR] 1500-1508);
OSM Handbook on Procedures for
Implementing the National
Environmental Policy Act

Right-of-way for transportation
corridor (Alternative A only)

Bureau of Indian Affairs (BIA)"?
Western Regional Office and Hopi
Agency

Grant of easement for a right-of-way
across American Indian lands

25 CFR Part 169, Stipulations for Rights-
of-way over Indian Land

Modification of a Section 404
permit

U.S. Army Corps of Engineers
(USACE)

Modify permit for discharge of dredged
or fill material to waters of the United
States

33 U.S.C. 1344(a); 33 CFR Parts 320,
323, 325

Effects on species listed or critical
habitat designated under the
Endangered Species Act (ESA)

Action agency (agencies) in
consultation with U.S. Fish and
Wildlife Service (FWS)

Compliance with the ESA

ESA of 1973 as amended (16 U.S.C.
1531 et seq.); 50 CFR 402; ESA

Modification of the National
Pollution Discharge Elimination
System (NPDES) permit

U.S. Environmental Protection
Agency (USEPA)

EIS and Record of Decision

Clean Water Act (33 U.S.C. 1342); 40
CFR 124.9

Changes to the mining plan

Bureau of Land Management

(BLM)

Approval

25 CFR 216; 43 CFR 3480

Black Mesa Project EIS
November 2008

2-25

Chapter 2.0 — Alternatives




Table 2-6 Summary of Potential Major Agency Authorities and Actions (continued)

Proposal Requiring Action

Agency

Permit, License, Approval,
Compliance, or Review

Relevant Law and/or Regulation

Effects on historic properties

All Federal action agencies,
Arizona and Nevada State Historic
Preservation Offices (SHPOs),
Navajo Tribal Historic
Preservation Office (THPO), Hopi
Cultural Preservation Office
(HCPO), and Advisory Council on
Historic Preservation (if it chooses
to participate)

Consultations with all interested parties to
determine whether there will be adverse
effects on historic properties, and if so
how to take those effects into account;
usually means development of a

Section 106 Memorandum of Agreement

National Historic Preservation Act
(NHPA) Section 106, 16 U.S.C. 470f;
36 CFR 800

Coal-Slurry Preparation Plant (Alternative A only)

Surface coal-mining operations
(coal-slurry preparation plant)
conducted on American Indian
reservations

OSM

Coal-slurry preparation plant permit

SMCRA (30 U.S.C. 1201 et seq.);
30 CFR 750, 785.21

C-Aquifer Water-Supply System (Alternative A only)

Grant of rights-of way for well field, | BIA™** Rights-of-way grant across American 25 CFR 169
pipeline-gathering system, water- Western Regional Office Indian reservations, permit or lease for

conveyance pipeline, and other Navajo Regional Office the water-conveyance pipeline and

associated facilities associated facilities

Approval of lease or permits for BIAM34 Lease or permits for water supply and 25 CFR 162

water supply and related facilities

Western Regional Office
Navajo Regional Office

related facilities

Construction, operation,
maintenance, and abandonment of
pipeline across or within highway
right-of-way

Federal Highway Administration
(FHWA)

Permits to cross Federal-Aid Highway

Federal-Aid Highway Act, 23 U.S.C.
101, et seq.

23CFR1.23

23 CFR 645

23CFR 771

Construction sites with greater than

5 acres of land disturbed

USEPA (on American Indian
reservations)

Section 402 NPDES Permit for Storm
Water Discharges from Construction
Sites

Clean Water Act (33 U.S.C. 1342);
40 CFR 122

Construction across water resources

USACE

Section 10 and/or Section 404 permits,
for construction of obstructions to
navigable capacity of navigable waters or
for discharge of dredged or fill material to
waters of the United States, respectively

33 U.S.C. 403, 1344(a); 33 CFR 320,
322,323, 325
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Table 2-6 Summary of Potential Major Agency Authorities and Actions (continued)

Proposal Requiring Action

Agency

Permit, License, Approval,
Compliance, or Review

Relevant Law and/or Regulation

Construction in or modification of
floodplains

All Federal action agencies

Consider alternatives to avoid adverse
effects and incompatible development in
the floodplains

Executive Order 11988; 33 CFR 320.4(1)
(USACE)

Potential discharge of dredged or fill
material to waters of the United
States (including wetlands and
washes)

USACE

Section 404 Permit to discharge dredged
or fill material to waters of the United
States

Clean Water Act [33 U.S.C. 1344(a)];
33 CFR 320, 323, 325

Discharge of dredged or fill material
to waters of the United States
(including wetlands and washes)

USEPA (Navajo Nation EPA
[NNEPA] on Navajo Reservation)

USEPA authority to “veto” a USACE
permit issued under 33 U.S.C. 1344(a)
[Clean Water Act Section 404(a)]

Clean Water Act Section 404(c)
[33 U.S.C. 1344(c)]; 40 CFR 231

Placement of structures and USACE Section 10 permit for construction of Rivers and Harbors Act of 1899
construction work in navigable obstructions to navigable capacity of (33 U.S.C. 403); 33 CFR 320, 322, 325
waters of the United States navigable waters

Potential pollution discharge during | USEPA Spill Prevention Control and Oil Pollution Act of 1990; 33 U.S.C.

construction, operation, and
maintenance

Countermeasure (SPCC) plan

2701 et seq.; 40 CFR 112

Effects on species listed or critical
habitat designated under the ESA

Action agencies in consultation
with FWS

Compliance with the ESA

ESA of 1973 as amended (16 U.S.C.
1531 et seq.); 50 CFR 402

Effects on historic properties

Lead Federal agency, BIA, Navajo
THPO, HCPO, and Advisory
Council on Historic Preservation
(if it chooses to participate)

Consultations with all interested parties to
determine whether there will be adverse
effects to historic properties, and if so
how to take those effects into account;
usually involves development of a
Section 106 Memorandum of Agreement

NHPA of 1966 (16 U.S.C. 470f); 36 CFR
800

Excavation of archaeological sites
on tribal lands

BIAL tribal consents

Permits to excavate

Archaeological Resources Protection Act
of 1979 (ARPA) (16 U.S.C. 470aa to
470mm); 25 CFR 262; 43 CFR 7

Potential conflicts with freedom to
practice American Indian religions

Lead Federal agency and BIA*

Consultation with affected American
Indians

American Indian Religious Freedom Act
(AIRFA) (42 U.S.C. 1996); Executive
Order 13007 (61 Federal Register
26771); Religious Freedom Restoration
Act of 1993 (RFRA) (42 U.S.C. 2000bb
et seq.)

Disturbance of graves, associated
funerary objects, sacred objects, and
items of cultural patrimony

BIA! Tribal consents

Consultation with American Indian group
regarding treatment of remains and
objects

Native American Graves Protection and
Repatriation Act of 1990 (NAGPRA) (25
U.S.C. 3001); 43 CFR 10
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Table 2-6 Summary of Potential Major Agency Authorities and Actions (continued)

Permit, License, Approval,

Proposal Requiring Action Agency Compliance, or Review Relevant Law and/or Regulation
Investigation of cultural and BIA Permit for study of historical, Antiquities Act of 1906 (16 U.S.C. 432-
paleontological resources archaeological, and paleontological 433); 36 CFR 296; 43 CFR 3, 7 and

resources 2300; ARPA; 25 CFR 262; 43 CFR 7
Coal-Slurry Pipeline (Alternative A only)
Rights-of-way for coal-slurry BIAL3* Grant of easement for rights-of-way 25 CFR 169

pipeline and other associated
facilities

Right-of-way grants for coal-slurry
pipeline

U.S. Forest Service (Forest
Service)

Special use authorization permit or
easement

Federal Land Policy and Management
Act of 1976 (FLPMA), Title V (43
U.S.C. 1761-1771); 36 CFR 251

Preconstruction surveys;
reconstruction, operation,
maintenance, and abandonment of
coal-slurry pipeline on public land;
right-of-way extension

BLM

Right-of-way grant across public land;
temporary use permit; land use plan
maintenance

FLPMA, Title V (43 U.S.C. 1761-1771)
43 CFR 2800

Forest Service

Special use authorization permit or
easement

36 CFR 251

Construction, operation,
maintenance, and abandonment of
pipeline across or within highway
right-of-way

FHWA

Permits to cross Federal-Aid Highway

Federal-Aid Highway Act, 23 U.S.C.
101, et seq.; 23 CFR 1.23; 23 CFR 645;
23CFR 771

Construction sites with greater than
5 acres of land disturbed

USEPA (on Indian land)

Section 402 NPDES permits for Storm
Water Discharges from Construction
Sites

Clean Water Act (33 U.S.C. 1342);
40 CFR 122

Construction across water resources

USACE

Section 10 and/or Section 404 Permit, for
construction of obstructions to navigable
capacity of navigable waters or for
discharge of dredged or fill material to
waters of the United States, respectively

33 U.S.C. 403, 1344(a); 33 CFR 320,
322,323,325

Construction in or modification of
floodplains

All Federal action agencies

Consideration of alternatives to avoid
adverse effects and incompatible
development in the floodplains

Executive Order 11988; 33 CFR 320.4(1)
(USACE)

Potential discharge of dredged or fill
material to waters of the United
States (including wetlands and
washes)

USACE

Section 404 permit to discharge dredged
or fill material to waters of the United
States

Clean Water Act [33 U.S.C. 1344(a)];
33 CFR 320, 323, 325
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Table 2-6 Summary of Potential Major Agency Authorities and Actions (continued)

Proposal Requiring Action

Agency

Permit, License, Approval,
Compliance, or Review

Relevant Law and/or Regulation

Placement of structures and USACE Section 10 permit for construction of Rivers and Harbors Act of 1899
construction work in navigable obstructions to navigable capacity of (33 U.S.C. 403); 33 CFR 320, 322, 325
waters of the United States navigable waters

Potential pollution discharge during | USEPA SPCC plans for pump stations Oil Pollution Act of 1990, 33 U.S.C.

construction, operation, and
maintenance

2701 et seq.; 40 CFR 112

Effects on species listed or critical
habitat designated under the ESA

Action agencies in consultation
with FWS

Compliance with the ESA

ESA of 1973 as amended (16 U.S.C.
1531 et seq.); 50 CFR 402

Effects on historic property

Federal lead agency, SHPOs,
Navajo Nation THPO, HCPO, and
Advisory Council on Historic
Preservation (if it chooses to
participate)

Consultations with all interested parties to
determine whether there will be adverse
effects to historic properties, and if so
how to take those effects into account

NHPA (16 U.S.C. 470, et seq.); 36 CFR
800

Excavation of archaeological sites

Federal land-managing agency and
tribes

Permits to excavate

ARPA (16 U.S.C. 470aa to 470ee)

Potential conflicts with freedom to
practice American Indian religions

Federal lead agency, Federal land-
managing agency

Consultation with affected American
Indians

AIRFA (42 U.S.C. 1996); Executive
Order 13007 (61 Federal Register
26771); RFRA (42 U.S.C. 2000bb
et seq.)

Disturbance of graves, associated
funerary objects, sacred objects, and
items of cultural patrimony

Federal land-managing agency

Consultation with American Indian group
regarding treatment of remains and
objects

NAGPRA (25 U.S.C. 3001); 43 CFR 10

Investigation of cultural and
paleontological resources

Affected land-managing agency

Permit for study of historical,
archaeological, and paleontological
resources

Antiquities Act of 1906 (16 U.S.C. 432-
433); 36 CFR 296; 43 CFR 3, 7 and
2300; ARPA; 25 CFR 262; 43 CFR 7

Investigation of cultural resources

Affected land-managing agency

Permits to excavate and remove
archaeological resources on Federal
lands; consultation with American Indian
tribes with interest in resources must be
consulted prior to issuance of permits

ARPA (16 U.S.C. 470aa to 470mm);
43CFR7

Ground disturbance on Federal land
or Federal Aid project

BLM, Forest Service

Compliance with BLM mitigation and
planning standards for paleontological
resources on public lands

FLPMA (43 U.S.C. 1701-1771)
Antiquities Act of 1906 (16 U.S.C. 431-
433); 7 CFR 3100 (Department of
Agriculture, including Forest Service);
BLM Manual Section 8270
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Table 2-6 Summary of Potential Major Agency Authorities and Actions (continued)

Proposal Requiring Action

Agency

Permit, License, Approval,
Compliance, or Review

Relevant Law and/or Regulation

TRIBAL

Hopi Tribe (Alternative A only)

Use of Hopi lands and resources

Hopi Tribal Planning

Hopi Tribe’s input in planning for
reservation development; procedural
review and approval of community
development plans; approval of well
leases, drilling permits, and use of water

Hopi Indian Tribe Ordinance 55

Realty action

Hopi Tribal Planning

Protocol for realty

Hopi Resolution H-55-2000

Engagement in the business of
investigating, conducting tests, and
collecting scientific
information/data concerning the
natural resources of the Hopi
Reservation

Hopi Office of Revenue
Commission

Hopi Department of Natural
Resources

Business license; procedures, terms, and
conditions of permits and penalties for
violation

Hopi Indian Tribe Ordinance 14

Engagement in business on the Hopi
Reservation

Hopi Office of Revenue
Commission; Hopi Tribal Council

Revenue Commissioner to administer
tribal licensing ordinances

Hopi Indian Tribe Ordinance 31

Engagement in business on the Hopi
Reservation

Hopi Tribal Council

Nonmember business license; ordinance
exemption for sales to tribe; license fees
on the privilege of doing business on the
reservation; compliance with rules about
reservation business and protection of
consumers; bonding requirement for
nonresidents

Hopi Indian Tribe Ordinance 17

Possession or use of Hopi land
without permission

Civil Trespass

Compliance with provisions on
prohibitions about the possession or use
of Hopi land without permission

Hopi Indian Tribe Ordinance 52

Indian preference provisions for
employment

Tribal Employment Rights Office

Provisions for American Indian
employment

Hopi Indian Tribe Ordinance 37

Construction of improvements
within District 6 of Hopi
Reservation

Hopi Tribal Council

Control of new construction on the 1882
reservation outside District 6

Hopi Indian Tribe Ordinance 23

Effects on water

Hopi Water Resources Program

Establishment of water quality standards
applicable to all water resources;
provision of wellhead protection; permits
for well drilling and adherence to defined
well specifications

Hopi Tribal Resolution H-107-97
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Table 2-6 Summary of Potential Major Agency Authorities and Actions (continued)

Proposal Requiring Action

Agency

Permit, License, Approval,
Compliance, or Review

Relevant Law and/or Regulation

Construction debris

Hopi Environmental Protection
Office

Removal of construction debris via
Environmental Protection Plan

Office of Solid Waste, Solid Waste
Ordinance No. 44

Preconstruction activities:

1) Historical or scientific research

2) Archaeological surveys and
excavations

Hopi Cultural Preservation Office

License authority; tribal approval

Hopi Indian Tribe Ordinance No. 26

Preconstruction activities — site visit

Hopi Tribal Council

Written permission from Hopi Tribal
Council chairman to visit archaeological
or historical site

Hopi Indian Tribe Executive Order 78-1

Construction in or removal of range
improvements

Hopi Office of Range Management

Written authorization from Hopi
Department of Range Management

Hopi Indian Tribe Ordinance No. 43

Construction in or removal of
woodlands

Hopi Department of Natural
Resources

Permit to harvest woodland products

Hopi Indian Tribe Ordinance No. 47

Navajo Nation

Modification of Title V air quality
permit (Alternatives A, B, and C)

NNEPA

Title V permit

Clean Air Act (42 U.S.C. 7661a);
40 CFR 71

On-ground investigations for tribal
or federally protected species
(Alternative A)

Navajo Nation Fish and Wildlife
Department

Biological investigation permit

Government Services Committee
Resolution SFCF-3-94

Preconstruction activities,
construction, operation, and
maintenance (Alternative A)

Resources Committee of the
Navajo Nation Council

Formal written approval (e.g., well leases,
drilling permits, use of water)

2 Navajo Nation Code (NNC) 164

Wetlands (Alternatives A, B, and C)

USEPA Region 1X, NNEPA

NPDES permit; Section 401 water quality
certification

NNC CJA-16-96

Permission to survey on Navajo
Tribal Trust land for surveying, map
legal description, environmental
assessment, ethnographic and
archaeological studies (Alternative
A)

Navajo Nation reviewing
departments (*)

*Project Review Office

Navajo Nation Council consent letter or
permit per Resource Committee

2 NNC 695; 25 CFR 169

Discharge of dredged or fill material
to waters of the United States
(including wetlands and washes)
(Alternatives A, B, And C)

NNEPA

Section 404 permit

Clean Water Act [33 U.S.C. 1344(a)];
33 CFR 320, 323, 325
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Table 2-6 Summary of Potential Major Agency Authorities and Actions (continued)

Proposal Requiring Action

Agency

Permit, License, Approval,
Compliance, or Review

Relevant Law and/or Regulation

Construction disturbance in areas of
sensitive animal and plant species
(Alternative A)

Navajo Nation Fish and Wildlife
Department, *Natural Heritage
Program

Review and approval by Navajo Nation

25 CFR 169.4 t0 169.5

Construction disturbance in areas of | *Historic Preservation Department | Review and approval by Navajo Nation 25 CFR 169.5
cultural resources (Alternatives A,

B, and C)

Encroachment on all existing rights- | Navajo Nation reviewing Navajo Nation consent letter 25 CFR 169.3

of-way (Alternative A)

departments

Construction, operation, and
maintenance of right-of-way

Resource Committee of Navajo
Nation Council; BIA agencies or

Resource Committee resolution and
Navajo Nation consent letter

2 NNC 695(B)(6)

(Alternative A) area office
Restoration of right-of-way NNEPA Review and approval 25 CFR 169.5
(Alternative A)

Cultural resource investigations on
Navajo Nation lands (Alternative A)

Navajo Nation Historic
Preservation Department; BIA,
Navajo Regional Office

Class B inventory permits, Class C
excavation permits, ARPA permits for
disturbance of archaeological resources

Navajo Nation Cultural Resource
Protection Act (CRPA-19-88); ARPA;
43 CFR 47

Clearing, transporting, selling,
trading, or bartering of any Navajo
forest product (Alternative A)

Navajo Nation Forestry
Department

Commercial permit

Resource Resolution RCIN-69-88; 23
NNC 902 (c); 17 NNC 525; 18 U.S.C.
1850; 18 U.S.C. 1853; 18 U.S.C. 1855

Potential effects on the water of
Navajo Nation lands (Alternative A)

Navajo Nation Department of
Water Resources

Water use permit

Chapter 7, NNC 254 22 ; NNC 1101 et
seq.

Survey activities for geologic or

Navajo Nation Minerals

Reconnaissance permit

Government Services Committee

paleontological resources Department Resolution GSCAP-20-94
(Alternative A)

Removal of fossil resources for Navajo Nation Minerals Collection permit Government Services Committee
study (Alternative A) Department Resolution GSCAP-20-94

STATE

Arizona (Alternative A only)

Storm-water management from
potential discharges associated with
industrial activity or construction of
sites greater than 5 acres
(cumulative)

Arizona Department of
Environmental Quality (ADEQ)

Avrizona Pollutant Discharge Elimination
System (AZPDES) permit

Arizona Revised Statute (A.R.S.) 49-255
and Arizona Administrative Code
(A.A.C.) R18-9-1, 2; A A.C.R18-11-1

Construction across water resources

ADEQ

State Water Quality Certification (State
review required for all Section 404
permits)

Clean Water Act (33 CFR 320, 322, 323,
325)
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Table 2-6 Summary of Potential Major Agency Authorities and Actions (continued)

Permit, License, Approval,

Proposal Requiring Action Agency Compliance, or Review Relevant Law and/or Regulation
NPDES permit ADEQ Consistency Review Form to ensure that | Clean Water Act (Section 303, et al.);
a proposed facility or use will be Federal Water Pollution Control Act
consistent with the existing Certified Section 208
Regional Water Quality Management
Plan (WQMP)
Construction and operation of ADEQ Aquifer Protection Permit A.R.S. 49-241 through 49-252; A.A.C.
sedimentation pond R18-9-101 through R18-9-403
Fugitive dust as a result of project ADEQ Compliance with dust control measures A.A.C: R-18-2-604, R-18-2-605, R-18-2-

construction

and standards

606, R-18-2-607, R-18-2-612

Construction, operation,
maintenance, and abandonment of
pipeline across or within state
highway right-of-way

Arizona Department of
Transportation

Crossing permit, permit for use of right-
of-way

A.R.S. 28-7053; A.A.C. R17-3-501
through 509

Encroachment onto State Trust Land | Arizona State Land Department Right-of-way permit A.R.S. 37-461
Loss of special status plant species Arizona Department of Agriculture | Permit to remove plants Native Plant Law (A.R.S. 3-901 through
916)

Disturbance to or loss of habitat of
special status animal species

Arizona Department of Game and
Fish

Coordination with the
FWS/BLM/USACE

U.S. Fish and Wildlife Coordination Act

Potential disturbance to cultural
resources on State Trust Land

Arizona State Museum

Permit to investigate

A.R.S. 41-841 through 847

SHPO

Review and approval of use of any State
Trust Lands

A.R.S. 41-861 through 864

Potential disturbance to human
remains or funerary objects

Arizona State Museum

Grant for permission to disturb

AR.S. 41-865

Nevada (Alternative A only)

Storm-water management from
potential discharges associated with
industrial activity or construction of
sites greater than 5 acres
(cumulative)

Nevada Department of
Environmental Protection (NDEP),
Bureau of Water Pollution Control

General Permit for Stormwater
Discharges Associated with Construction
Activity (NVR100000)

NRS 445A.300 through 445A.730

Construction across water resources

NDEP, Bureau of Water Quality
Planning

State Water Quality Certification (State
review required for all Federal Section
404 permits)

Clean Water Act (33 CFR Parts 320, 322,
323, 325); NRS 445A.010 through
445A.730

Potential for fugitive dust from
project construction

NDEP, Bureau of Air Pollution
Control

Surface Area Disturbance Permit
Authority overridden by Clark County

NAC 445B.22037
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Table 2-6 Summary of Potential Major Agency Authorities and Actions (continued)

Proposal Requiring Action

Agency

Permit, License, Approval,
Compliance, or Review

Relevant Law and/or Regulation

Disturbance or modification of
special status plant species or habitat

Division of Forestry

Compliance survey for identification of
plant species; permit for lawful take of
protected plant

NRS 527.050, 527.270, 527.250

Disturbance to or loss of special
status animal species

Division of Wildlife

Special permit

NAC 503.093

Potential disturbance to human
remains or funerary objects

Office of Historic Preservation

Notification of discoveries, consultation
with affiliated groups

NRS 383.150 to 383.190

LOCAL

Navajo County, Arizona (Alternative A only)

Construction of pipeline

Department of Public Works,
Planning and Zoning

Special use permit

Zoning ordinance

Potential encroachment onto county
rights-of-way

Department of Public Works

Right-of-way use permit

A.R.S. 11-562

Coconino County, Arizona (Alterna

tive A only)

Construction of pipeline

Public Works Department

Blanket permit

County ordinance

Construction activities

Public Works Department

Grading and excavation permit

County ordinance

Potential encroachment onto county
rights-of-way

Public Works Department

Encroachment permit

County ordinance 94-01; A.R.S. 11-562

Yavapai County, Arizona (Alternative A only)

Construction of pipeline

Department of Public Works

Special use permit

County ordinance

Potential encroachment onto county
rights-of-way

Development Services Department

Right-of-way permit

County ordinance 2001-1; A.R.S. 11-562

Mohave County, Arizona (Alternati

ve A only)

Potential encroachment onto county
rights-of-way

Public Works Department

Right-of-way use permit

A.R.S. 11-562; Mohave County
ordinance

Construction of pipeline

Planning and Zoning Office

Special use permit

Zoning ordinance

City of Bullhead City, Arizona (Alternative A only)

Construction of pipeline

Community Development
Department

Conditional use permit

Municipal Code 17.08

Construction of pipeline

Community Development
Department

Grading permit

Municipal Code 15.40

Potential encroachment onto city
rights-of-way

Engineering Department

Notification 24 hours in advance of work

Municipal Code 12.04.030

City of Kingman, Arizona (Alternative A only)

Construction of pipeline

Planning and Zoning Division

Conditional use permit

Municipal Code 29.000

Construction of pipeline

Building Department

Grading permit

Municipal Code 3310
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Table 2-6 Summary of Potential Major Agency Authorities and Actions (continued)

Permit, License, Approval,

Proposal Requiring Action Agency Compliance, or Review Relevant Law and/or Regulation
Potential encroachment onto city Public Works Department Right-of-way permit Streets and Sidewalks Development
rights-of-way Rules and Regulations, Division 3, 6
Clark County, Nevada (Alternative A only)

Potential for fugitive dust from Air Quality and Environmental Dust control permit Clark County Air Quality Regulations,
project construction Management Section 94
Clearing vegetation, rough grading, | Comprehensive Planning Grading permit; Land disturbance permit | County Ordinance 30.32.040

stockpiling, altering natural ground
surface or its elevation

Disturbance to or loss of habitat of Comprehensive Planning Incidental take permit County Ordinance 30.32.050

special status animal species

Potential encroachment onto county | Department of Development Encroachment permit; Improvement plans | County Ordinance 30.32.070

rights-of-way Services County Ordinance 30.32.080

Construction of pipeline Comprehensive Planning Conditional use permit County Ordinance 30.44.010
NOTES:

! Life-of-mine approval implicates other Federal laws that Peabody will be required to comply with.

2All Bureau of Indian Affairs (BIA) permits and/or leases require prior Hopi Tribe and/or Navajo Nation concurrences that typically require completed
environmental assessment document.

® The J-23 coal resource area is in a portion of the mine that contains both Navajo and Hopi Trust land. The corridor location would need to be clearly identified
to establish which BIA Regional Office is responsible for addressing this request (BIA March 11, 2005).

* The proposed C-aquifer pipeline would require a BIA right-of-way approved by the Navajo Regional Director. These right-of-way permits are administered
and processed by the Navajo Regional Office Branch of Real Estate Services (BIA, March 11, 2005).

® Grazing permit holders should, at a minimum, be consulted if the proposed C-aquifer pipeline crosses their customary use area and if compensation is
necessary. At a minimum, provisions should be made for rehabilitation of areas impacted by construction activities and compensation for areas removed from
forage production for facilities such as pumping stations, transmission lines, and access roads (BIA, March 11, 2005). At this time, it is not certain whether a
permit or lease would be the best means of addressing the proposed C-aquifer well sites (BIA, March 11, 2005).
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24 ALTERNATIVES CONSIDERED BUT ELIMINATED FROM DETAILED STUDY IN
THE EIS

The alternatives described in this section were considered but eliminated from detailed analysis in the EIS
as not being reasonable alternatives; i.e., not being technically or economically feasible or practical,
and/or not meeting the purpose of and need for the project.

2.4.1 Approval of the Black Mesa Portion of the 2004 LOM Revision and Disapproval of the
Kayenta Portion of the 2004 LOM Revision

During scoping, an alternative was proposed that would result in the approval of the Black Mesa portion
of the 2004 LOM revision and disapproval of the Kayenta portion of the 2004 LOM revision. Under this
alternative, the Black Mesa mining operation, coal-slurry preparation plant, and coal-slurry pipeline
would resume operations as described in Alternative A (refer to Section 2.2.1). The Kayenta mining
operation would continue to operate through 2026 (under OSM’s existing permanent Indian Lands
Program permit). After 2026, Kayenta mining operation would cease and the mine would be reclaimed.
This alternative is not substantively different from the approval alternative (Alternative A). The 2008
LOM revision proposes only the Kayenta mining operation; thus, this alternative is no different from
Alternative C. Therefore, this alternative is not considered further.

2.4.2 Other Water Sources

Many scoping comments suggested the use of an alternative to water as a medium for the coal slurry, or
that a source of water other than the N aquifer be considered. While the latter has been considered and the
C aquifer has been analyzed in this EIS, a number of other alternative sources of water have been
investigated over several years. The following summaries briefly describe investigations of water-supply
options from the Colorado River, groundwater basins near the coal-slurry pipeline, groundwater sources
near the Black Mesa Complex, and gray water from the City of Flagstaff.

2.4.2.1 Colorado River Water-Supply Options

Between 1990 and 2003, the United States, Hopi Tribe, Navajo Nation, SCE, Peabody, and SRP
evaluated various Colorado River water-supply options to see if they could meet the demands for mining
operations, the coal slurry, and the Hopi Tribe and Navajo Nation. The evaluations were part of
discussions to resolve tribal water-rights claims to the Little Colorado River watershed and to resolve
issues related to the Black Mesa mining operation. The process involved detailed studies between 1990
and 2003 of numerous pipeline alignments, a range of water quantities, the law of the Colorado River, and
related issues. Representatives of the Federal Government, Hopi Tribe, Navajo Nation, SCE, Peabody,
and SRP participated in the process. The representatives concluded that all the Colorado River options
were technically infeasible, at least within the time available to develop an assured water supply for the
Black Mesa Project. Though considered, the Colorado River water-supply options were eliminated from
further study in this EIS (Sommers 2005).

One of the most important considerations in any proposal to divert water from the Colorado River is the
“Law of the River,” a complex set of laws and regulations governing the use of water from the Colorado
River and its tributaries. Moreover, an important component of the Law of the River is the Colorado
River Compact of 1922, which divided the Colorado River Basin into an Upper Basin and Lower Basin,
with a dividing point at Lees Ferry, just downstream from Lake Powell (Reclamation 2004).

Each basin has an annual allocation of water from the Colorado River. The Upper Basin states have an
obligation to deliver 7.5 million acre-feet of water to the Lower Basin. The water in each basin is
apportioned, by percentage, among the states that use the water. Arizona receives only a small allocation
from the Upper Basin (50,000 af/yr), which is largely consumed by existing uses on the Navajo
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Reservation, the City of Page, and the Navajo Generating Station. Moreover, because the Black Mesa
Complex is located in the Lower Basin, new diversions for mining, slurry, and tribal demands would
likely have to come from Arizona’s allocation from the Lower Basin (Reclamation 2006; SRP 2002).

Several potential sources of Lower Basin water were identified for possible use by the Black Mesa
Project; however, changing the point of diversion and location of use of any Colorado River water source
would require the approval of the Arizona Department of Water Resources (ADWR). In addition, most
sources likely would require consent of the Central Arizona Water Conservation District (CAWCD)
because supplies from the Central Arizona Project likely would be affected. ADWR and CAWCD were
reluctant to consent to any use of Colorado River Lower Basin water supplies for use in northern Arizona,
outside the three-county Central Arizona Project area, unless there was also some direct benefit to the rest
of the state. Thus, progress in identifying a specific source of Colorado River water for the Black Mesa
Project was slow (SRP 2002).

Lake Powell is the closest point of diversion from the Colorado River for use in the Black Mesa Project
and for nearby tribal demands. During the 1990s, a number of Lake Powell diversion alternatives were
extensively studied, involving a range of water quantities and different pipeline alignments. The primary
diversion point from the lake that was evaluated was a location near the existing pump station for the
Navajo Generating Station using a similar pumping scheme. Locating the pump station near the Navajo
Generating Station pump station would take advantage of existing infrastructure and minimize
environmental impacts. The various evaluated pipeline alignments followed the railroad alignment that
transports coal from the Kayenta mining operation to the Navajo Generating Station and/or existing
highways and roads, again to minimize environmental impacts. Additional alignments also were
evaluated to provide water to nearby Navajo towns and villages. The major stumbling block for the use of
water from Lake Powell is the potential legal issue associated with the diversion of water from the Upper
Basin for use in the Lower Basin, where the mine complex is located. Such a diversion is not explicitly
authorized by the Colorado River Compact of 1922. It is possible that Lake Powell diversion of water for
use in the Lower Basin would require, either legally or politically, the consent of the seven Colorado
River Basin states, which would likely take a number of years to negotiate and would have an uncertain
outcome. Also, the high cost of an extensive network of pipelines to distribute the water was a
consideration (Sommers 2005; SRP 2002).

To avoid delays associated with resolution of the trans-basin diversion and use issues, a Lower Basin
diversion location just downstream of Lees Ferry was investigated—a Marble Canyon diversion at the
mouth of Jackass Canyon was evaluated in 2002. The diversion alternative was strongly opposed by
environmental groups, especially because of its location at the upper end of the Grand Canyon in or
immediately adjacent to Grand Canyon National Park. The diversion location and pipeline alignment also
presented engineering challenges and were expected to result in substantial environmental impact within
the Grand Canyon and elsewhere. This Lower Basin diversion location was deemed to be technically and
economically unacceptable.

Another Lower Basin diversion location was evaluated at Bullhead City, where the existing coal-slurry
pipeline crosses the Colorado River. The concept was to use the existing coal-slurry pipeline, which was
to be retired and replaced as part of the Black Mesa Project, to convey water upstream to the mine using a
series of pump stations. Although costs, including pumping costs, were a very serious concern with this
option, which would involve pumping the water approximately 273 miles generally uphill over an
elevation gain of more than 5,000 feet, the option was never fully evaluated because of increased
opposition to using Arizona’s allocation from the Lower Basin for a Nevada-related project.
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Increased opposition to diversion and use of Lower Basin water for mining, coal slurry, and tribal use
followed the Navajo Nation’s filing of a lawsuit against USDI in March 2003. The lawsuit alleged that
USDI was not adequately asserting and protecting the rights of the Navajo Nation to water from the main
stem of the Colorado River in the Lower Basin. In response to the lawsuit, the State of Arizona and
central Arizona water users took the position that the claims of the Navajo Nation to water from the
Lower Colorado River in the Lower Basin must be resolved before a supply of Colorado River water
could be allocated for the Black Mesa Project. Preliminary discussions to resolve the Navajo Nation’s
Lower Basin claims revealed that it would likely take many years to settle those claims. As a result, the
United States, tribes, and companies concluded that the Colorado River was not a viable source for the
immediate future, and turned to the C aquifer as an alternative.

2.4.2.2 Groundwater Basins Near the Coal-Slurry Pipeline

Peabody investigated potential water sources along the coal-slurry pipeline. Again, the concept was to use
the existing coal-slurry pipeline, which was to be retired and replaced, to convey water upstream to the
mine. At the same time, Peabody evaluated the potential to purchase gray water from the City of
Flagstaff. The City of Flagstaff had indicated that a portion of its potential capacity would be available,
and with augmentation from groundwater, might supply enough water for the needs of the mines (a
discussion of the gray water alternative is provided below). Peabody conducted a preliminary evaluation
of the potential areas of groundwater production along the coal-slurry pipeline route for use in

(1) augmenting Flagstaff gray water and (2) providing a stand-alone water supply that could be delivered
using the existing coal-slurry pipeline after its replacement (URS Corporation 2003a).

As part of the investigation, the areas underlying the coal-slurry pipeline were partitioned into six zones.
These zones generally, and in many cases specifically, were identified based on known hydrogeologic
basins. None of the basins entirely underlie either the Hopi or Navajo Reservations. Certain areas in some
of the groundwater basins that were studied exhibited good potential for groundwater development.
However, with the exception of one zone, (Zone D), the Little Colorado River Plateau Hydrologic Basin,
further investigations were deemed to be unjustified because of Arizona’s present groundwater
management code. Article 8, Title 45, of Arizona Revised Statutes (A.R.S.) governing the transportation
of groundwater precludes transportation of groundwater between basins in the State of Arizona, unless
approval is granted by the State legislature. There are certain exceptions to this rule, but none apply to the
basins included in this evaluation.

Although there are provisions to allow other exceptions to the statute, further investigations were
abandoned due to the uncertainty associated with a positive outcome in the legislature and the length of
time it might take to get the exception.

Though considered, a water supply from groundwater basins along the coal-slurry pipeline was
determined to be technically infeasible and eliminated from further study. Further investigation of the
potential for a well field in Zone D was discontinued for the following reasons: (1) concerns voiced by
ADWR about potential surface-water impact from significant additional groundwater development that
could interfere with adjudication claims in the Little Colorado River water rights case; (2) questionable
water quality and yield in the northern portion of the basin (total dissolved solids [TDS] of about

3,000 parts per million [ppm]); (3) proximity to sensitive springs (Blue Springs) if a well field were to be
sited in the northern portion of the basin; (4) interference with existing users if a well field were to be
sited in the southern portion of the basin; and (5) relatively high costs per acre-foot for well construction.

Peabody also investigated the potential for purchasing water from a source in the vicinity of Drake,
Arizona, near enough to the coal-slurry pipeline that Peabody determined further investigations might be
warranted. This source is believed to tap the Martin Limestone, an aquifer system known to produce large
volumes of water of superior quality. However, this alternative was rejected for the same reasons
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previously discussed (trans-basin diversion and use issues), and because potential impacts on flow in the
Verde River system were indicated.

2.4.2.3 Groundwater Sources Near the Black Mesa Complex

Peabody reevaluated the feasibility of supplementing water supplies at the Black Mesa Complex using the
Dakota aquifer (D aquifer) (GeoTrans, Inc. 2001). Though considered, groundwater sources near the
mines were eliminated from further study in this EIS based on the information summarized below.

Peabody investigated whether 500 af/yr could be pumped from the D aquifer from five wells. The

D aquifer overlies the N aquifer and comprises four geologic formations—Morrison, Cow Springs,
Entrada, and Dakota. For purposes of the investigation, all four formations were modeled as one
hydrostratigraphic unit. Hydraulic properties were determined from previous studies conducted by
Peabody (1999) and Stetson Civil & Consulting Engineers (1966). Pumping was assumed to be
continuous at 500 af/yr (62 gallons per minute [gpm] for each of the five wells). The target pumping rate
produced about 414 feet of drawdown at the well bore after 30 years of simulation. According to the
model, after only two to three years, the wells would begin to interfere with each other. The results
indicated that the feasibility of pumping the target volumes is low, due to the large drawdown relative to
the available head in the D aquifer. In addition, the quality of D-aquifer water in the Black Mesa area
makes it unsuitable for potable and coal-slurry uses due to elevated TDS. It could only be used for certain
dust-suppression applications and would require a separate distribution system from the N-aquifer
distribution system. Thus, previous conclusions were affirmed that the D aquifer in the vicinity of the
Black Mesa Complex could not provide water of sufficient quantity and quality on a sustained basis to
replace a significant portion of the current water supply. Nor could it provide the additional water needed
for Alternative A (2,000 af/yr) or Alternative B (averaging 1,236 af/yr).

Peabody evaluated use of the N aquifer in areas outside of the Black Mesa Basin, under the premise that
the aquifer might be used in areas where issues sensitive to the Hopi Tribe could be avoided regarding
potential impact on springs and streams located in the Black Mesa Basin. Also, groundwater use by the
Navajo Nation is less from the Black Mesa Basin than from other basins. The areas evaluated were the so-
called “Northwest N aquifer” and the “Northeast N aquifer.”

The Northwest N aquifer is the principal aquifer beneath the Kaibito Plateau. A northeast-trending
groundwater divide occurs within the N aquifer along the southeastern margins of the Kaibito Plateau,
roughly parallel to U.S. Highway 160 and passing close to Shonto, Arizona. Groundwater entering the

N aquifer in this area flows either to the northwest, beneath the Kaibito Plateau and toward Lake Powell,
or to the south and east toward the Black Mesa Basin. It is believed that this basin stores about 80 million
acre-feet of very good quality water (URS Corporation 2001).

The Northeast N aquifer is located north and east of the Black Mesa Complex in the Blanding Hydrologic
Basin. A 500-square-mile area of interest located west of Chinle Wash was evaluated. Surface drainage in
this area is to the northeast in this area toward Chinle Wash, which ultimately drains to the San Juan River
above Lake Powell. The area of interest was on the northeast side of the groundwater divide, north and
east of the Black Mesa. Groundwater recharged along the divide flows either northeast toward the
Blanding Basin and toward the San Juan River, or southeast toward the Black Mesa Basin. It is estimated
that about 25 million acre-feet of very good quality water is stored in the area of interest (URS
Corporation 2001).

Preliminary evaluations of water supplies from these two sources were performed, including estimating

costs to develop delivery systems to the mines (URS Corporation 2001). The Northwest N- and Northeast
N-aquifer alternatives were rejected primarily because preliminary feedback from the tribes indicated that
they were uncomfortable using these portions of the N aquifer for mining uses at any location, regardless
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of the potential impact on tribal water supplies, springs, and streams. Furthermore, a review of potential
conflicts associated with Colorado River water rights indicated potential issues that could preclude
development of a well field in either the Northwest N or the Northeast N aquifers.

Both of these potential water sources are located in the Upper Colorado River Basin (URS Corporation
2002). Well fields developed in the Upper Basin that could be hydraulically connected to surface water
could not be constructed unless the user demonstrated that the well field would not interfere with the
existing appropriation of surface water for Arizona. Given the proximity of the Northwest N-aquifer study
area to Lake Powell and the perennial reaches of Navajo and Kaibito Creeks, it is very possible that
technical information would show that operation of a well field would consume groundwater that is
tributary to the Colorado River, and the groundwater would have to be considered part of Arizona’s
50,000 acre-foot allocation from the Upper Colorado River Basin. It is known that Lake Powell’s waters
recharge the N aquifer in the area in question, so hydraulic communication is documented. Arizona’s
allocation of Upper Colorado River Basin water is already consumed, so the portion of a new well field
that removes surface water could not be authorized. The same situation applies, although to a lesser extent
and probability, to the Northeast N aquifer via connectivity to perennial reaches of Chinle Wash.

2.4.2.4 Gray-Water Alternatives

Peabody evaluated the use of reclaimed sanitary wastewater from Flagstaff, Arizona, to supply at least a
portion of the supply needed by the Kayenta and Black Mesa mining operations. Conceptual engineering
and capital-cost analyses for this alternative were performed (URS Corporation 2003b). This alternative
consisted of a new pipeline to deliver gray water from Flagstaff’s Wildcat Hill Treatment Plant to the
existing coal-slurry pipeline near Gray Mountain, Arizona, following U.S. Highway 89N.

Reclaimed water used for the coal-slurry system must meet “A+ Reclaimed Water” requirements as
specified by the Arizona Administrative Code Title 18, Chapter 11, Article 3 (A.A.C. R 18-11-309). At
the time this alternative was evaluated, Flagstaff was in the process of designing improvements to one of
its wastewater treatment plants to bring the plant’s effluent to this standard, and to another of its treatment
plants to improve efficiency. The scope and cost of the improvements were not included in the report.
However, Flagstaff had indicated that to obtain the water, the user would have to commit to financing the
upgrades, including a pipeline between two of the treatment plants to accumulate the desired volume of
water needed. The cost of the treatment plant upgrades was estimated to exceed $20 million. The pipeline
that would have linked the city’s two major treatment plants was estimated at another $2 to $3 million.

Initially, Flagstaff indicated that 4,388 acre-feet of gray water that was being discharged into the Rio del
Flag would be available for use. By the time the report was prepared, the city revised its estimate of
available water to 3,095 af/yr. This amount was based on treatment plant average monthly output in 2002,
adjusted for existing and future use commitments the city had made (primarily for irrigation at local golf
courses, schools, and parks). This amount assumed increases in future flow from the Flagstaff treatment
systems attributable to growth. Removal of the future flow increase from the estimate resulted in
approximately 2,552 af/yr available, based on 2002 output from the plants. Thus, the Flagstaff gray-water
alternative had the potential to provide about 64 percent of Peabody’s existing water requirement

(4,000 af/yr) and about 43 percent of the future water requirement (6,000 af/yr) for Alternative A. In
either case, it was insufficient to replace all of the water needed for coal transportation. Ultimately,
Flagstaff committed a significant portion of the remaining available water to other users, rendering this
alternative not viable. Gray water from Tuba City and Kayenta also was examined briefly as a supplement
to Flagstaff water; however, the available quantities were small, and the total water available was
insufficient to meet the water needs for the Black Mesa Project.
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Gray water was not considered as an alternative water source for the Black Mesa Project under
Alternative B or C. Of the total volume of water needed for Alternatives B and C (average of 1,236 af/yr),
up to 731 af/yr of water would be needed for mine-related purposes and supplemented with up to 500
af/yr of water from the N aquifer (maintenance of well field). Considering the relatively small volume of
water that would be needed under Alternative B or C (731 af/yr) compared to Alternative C (6,000 af/yr)
and the high cost of and environmental impacts associated with constructing the water-conveyance
system, the construction of such a system is unwarranted.

2.4.3 Water-Return Pipeline

Construction of a pipeline to return the slurry water to the mine once the water is separated from the coal
at the Mohave Generating Station also was suggested as an option during scoping. However, about half
the water in the coal slurry can be reclaimed and used for cooling and other purposes at the power plant,
which reduces the plant’s requirements for Colorado River water. Construction of a return pipeline would
be very costly, and it still would be necessary to obtain additional water from another source, greatly
increasing the cost of this option. For this reason, implementing the use of a water-return pipeline was
determined to be economically infeasible and eliminated from further study in this EIS.

2.4.4 Alternative Coal Delivery Methods

In response to public comments, OSM evaluated alternative means of transporting the coal from the Black
Mesa Mine to the Mohave Generating Station, including truck and rail delivery, and alternatives to water
as a medium for the slurry.

2.4.4.1 Truck Transportation

As an alternative to transporting coal from the Black Mesa mining operation via slurry pipeline, OSM
examined the feasibility of trucking the coal over existing roads and highways. Based on the analysis of a
conceptual operations plan, trucking as an option was determined to be economically and technically
impractical, as summarized below.

Costs for this alternative were estimated based on an examination of the year-round over-the-road
operations that would be necessary to haul 5.4 million tons of coal from the Black Mesa mining operation
to the Mohave Generating Station; the route considered included U.S. Highway 89, 1-40, and State
Highway 68. It was determined that the operations would require 592 truckloads of coal to be transported
to the generating station (including 592 return trips) over those roads per day. This would be the
equivalent of adding about one truck almost every minute for 24 hours a day, 7 days a week, in addition
to the traffic that currently travels that route. Although the examination did not exhaustively investigate
all conceivable costs involved, it did consider the potential impacts on communities along the route.

The truck volume that would be added to existing highways by the coal-haul operation was added to
existing truck volumes to determine impacts on traffic (available from the 2003 Arizona Department of
Transportation (ADOT) Highway Performance Monitoring System). A comparison of the percentage of
existing traffic volumes to the percentage of traffic volumes with the trucking operation is presented in
Map 2-6.
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The comparison reveals that volumes would increase dramatically, especially on the two-lane highways at
both ends of the route where percentages would increase by 25 percent to more than 100 percent. These
increases would significantly alter the operational patterns of these highways, impacting public safety,
road maintenance, and overall congestion.

Capital costs for the truck alternative, including upgrades to existing infrastructure and the acquisition of
new equipment, would be approximately $2,737.2 million. Annual operating costs were estimated at
approximately $271 million, and the annualized cost per ton of coal was estimated to be $103.86 (URS
Corporation 2005a).

A comparison of the estimated costs of trucking with the estimated costs for reconstruction of the coal-
slurry pipeline reveals that the capital costs and the annual operation and maintenance costs for trucking
would be significantly greater, as shown in Table 2-7. The estimated costs of the trucking alternative
include those associated with making substantial changes to the Mohave Generating Station in order to
accept, handle, and burn dry coal rather than wet coal. However, use of dry coal at the Mohave
Generating Station would require the facility to undergo a Prevention of Significant Deterioration (PSD)
applicability determination that could result in the facility undergoing New Source Review under the
Clean Air Act (CAA). This could result in a change of operations or the installation of additional air-
pollution-control equipment to meet best available control technology (BACT) emission standards. The
costs of any such additional air-pollution-control equipment or changes in operations required by air-
permitting activities have not been included in the cost estimates cited above. Financing costs also were
not included.
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Table 2-7 Comparison of Estimated Costs for Transporting Coal
by Truck and by Coal Slurry

Type of Cost Trucking Coal Slurry*
Capital cost ($ millions) 2,737.2 379.0 t0 414.0
Power plant facilities conversion® ($ millions) 216.5 NA
Annual operation and maintenance ($ millions) 271.0 27.18 t0 30.0°
Annualized cost per ton of coal 103.86 13.47 to 14.67°

SOURCES: Black Mesa Pipeline, Inc. 2005; Southern California Edison Company 2005; URS Corporation 2005a
NOTES: ! Includes reconstruction of the coal-slurry pipeline and development of the C-aquifer well field and water-supply
pipeline. The range of costs represents the 108-mile-long eastern route (and two pump stations) and 137-mile-
long western route (and four pump stations) for the water-supply pipeline, and the 6,000 af/yr and 11,600 af/yr
alternatives.

Conversion of the Mohave Generating Station facilities to accept and burn dry coal.

Includes cost of the coal-slurry pipeline ($24 million), annual water royalties to the Hopi Tribe and Navajo
Nation ($5.4 million in 2006 dollars), and water-supply pipeline $3.18 to $6 million, based on the pipeline size
and alternative route selected.

The annualized cost per ton of coal is calculated from the annualized capital and operation and maintenance
costs divided by the annual coal tonnage.

NA = not applicable

Finally, it should be recognized that, although not analyzed in detail, implementation of this alternative
would entail serious adverse impacts such as disruption of local traffic patterns, traffic congestion
particularly in commercial areas along the two-lane highways (U.S. Highways 160 and 89) and in the
Laughlin area, public safety issues, noise from diesel engines and engine braking systems, and emissions
from diesel engines and fugitive coal dust that would affect local air quality near roadways.

2.4.4.2 Rail Transportation

Over more than a decade, a number of studies have addressed the feasibility of using rail to transport coal
from the Black Mesa Complex to the Mohave Generating Station (OSM 1990; USDI 1992, 1993; SCE
1994; Peabody 1997, 2003). The feasibility of delivering 5.4 million tons of coal from the Black Mesa
mining operation to the Mohave Generating Station by a common-carrier railroad system—the BNSF
Railway, the nearest major east-west rail line in the United States—was examined further for this EIS
(Appendix E, URS Corporation 2005b). This potential option was found to be economically and
technically impractical and was eliminated from further consideration as discussed below.

To reach the BNSF main line from the Black Mesa mining operations, a 164-mile-long rail spur would
have to be constructed south to Winslow, Arizona. The spur would run southwest along U.S. Highway
160, pass south of Tuba City, then follow the Little Colorado River southeast to Winslow. To reach the
Mohave Generating Station from the BNSF main line also would require the construction of a rail spur
north from the main line. Two options were analyzed: (1) an eastern approach of 35 miles from
Franconia, Arizona, and (2) a western approach of 23 miles from west of Needles, California. The study
identified and developed conceptual railroad-spur alignments based on previous studies with revisions as
needed (Map 2-7).

Capital costs for the railroad alternative include rail improvements, rail construction, rolling stock

(i.e., locomaotives, coal cars, etc.), and loading/unloading facilities at both ends of the rail line. Needed
improvements to the BNSF’s 267-mile-long main line from Winslow to the eastern approach at Franconia
would include 30 miles of new third main line track, side tracks, control points, interlockings, bridges,
grade crossings, culverts, land for rights-of-way, etc., which were estimated to cost $141.0 million. For
the western approach (from the main line west of Needles), an additional cost of $9.7 million would be
added to the main line improvement costs.
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Map 2-7
Conceptual Railroad Spur Alignments

Capital construction costs for new spurs are estimated to be $821.1 million for the new spur from the
Black Mesa to Winslow, $230.1 million for the eastern-approach spur from Franconia to the Mohave
Generating Station, and $156.6 million for the western-approach spur from west of Needles to the
Mohave Generating Station.

New facilities needed at Black Mesa would include a new conveyor system from the mine to a new load-
out facility that would include a new coal-storage silo, new loop track, and a new unit train loading
facility. New facilities at the Mohave Generating Station would include new unloading facilities, train-
servicing facilities, and the Mohave Generating Station would need to be converted to enable burning of
dry coal. The new cost of Black Mesa and Mohave Generating Station facilities would total

$397.3 million, including the plant conversion.

The alternative would require substantial changes to the Mohave Generating Station in order to accept,
handle, and burn dry coal rather than wet coal. As a result, use of dry coal at the Mohave Generating
Station would require the facility to undergo a PSD applicability determination that could result in the
facility undergoing New Source Review under the CAA. This could result in a change of operations or the
installation of additional air-pollution-control equipment to meet BACT emission standards. The cost of
any such additional air-pollution-control equipment or changes in operations required by air-permitting
activities have not been included in the cost estimates cited above. Other capital start-up costs would
include $67.5 million for four train sets (based on volume of coal transported, current train technology,
and terrain encountered) plus spares consisting of 19 diesel locomotives and 550 gondola coal cars. The
total capital cost would be $1,636.5 million and for the eastern approach to the Mohave Generating
Station is $1,636.5 million and $1,572.7 million for the western approach.

Estimates of the annual operating and maintenance cost for each of the alternative approaches were based
on (1) an annual operating expense of $0.015 per revenue ton-mile, (2) annual operating revenue to BNSF
of $0.0032 per revenue ton-mile (operating revenue of $0.0185 per ton-mile minus operating expense of
$0.0153 per ton-mile) (based on cost data from the Association of American Railroads Railroad Facts,
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2004 Edition). The total cost for operation and maintenance of the alternative from the Black Mesa
Complex to Mohave Generating Station from the east via Franconia is estimated at $43.1 million, and for
the alternative approach from the west is estimated at $45.0 million.

The annualized cost per ton of coal, calculated from the annualized capital and operation and maintenance
costs divided by the annual coal tonnage of 5.4 million tons, is estimated at $40.07 for the Black Mesa
Complex to Mohave Generating Station approach from the east via Franconia and $39.18 for the
alternative approach from the west.

A comparison of the estimated costs of delivering coal by rail with the estimated costs for reconstruction
of the coal-slurry pipeline reveals that the costs for the rail option (without consideration of financing

costs) are significantly greater, as shown in Table 2-8.

Table 2-8 Comparison of Estimated Costs for Transporting Coal by
Rail and by Coal Slurry

Type of Cost Western Approach | Eastern Approach
($ millions) Railroad Railroad Coal Slurry

Capital cost

Slurry pipeline reconstruction NA NA 200.0

Water-supply system construction” NA NA 179.0t0 214.0

BNSF mainline improvements 150.7 141.0 NA

New spur from Black Mesa to Winslow 821.1 821.1 NA

New spur to Mohave Generating 156.6 230.1 NA

Station

Unit train equipment (four train sets 67.5 67.5 NA

and spares)

New facilities at load out and power 397.3 397.3 NA

plant including dry coal conversion
Total capital cost 1,572.7 1,636.5 379.0t0 414.0
Annual operation and maintenance 45.0 43.1 27.18 t0 30.02
Annualized cost per ton of coal® 40.07 39.18 13.47 t0 14.672

SOURCE: URS Corporation 2005b
NOTES: ! Includes coal-slurry pipeline ($24 million), annual water royalties to the Hopi Tribe and Navajo Nation
(%5.4 million), and water-supply system $3.18 to $6 million, based on the pipeline size and alternative route selected.
2 Includes well field, and the range represents the 108-mile-long eastern route (and two pump stations) and 137-mile-
long western route alternative (and four pump stations) water-supply pipeline routes, and the 6,000 af/yr and
11,600 af/yr alternatives.
% The annualized cost per ton of coal was calculated from the annualized capital and operation and maintenance costs
divided by the annual coal tonnage.
BNSF -= BNSF Railway
NA = not applicable

The examination of the railroad option also revealed technical challenges. For example, in several
locations, the maximum railroad gradient would exceed the 1.5 percent maximum specified in the design
criteria. This would present challenges that might or might not be resolved with engineering. Population
growth around Laughlin and Bullhead City has resulted in substantial residential and commercial
development, and more development is planned. This would present challenges in acquiring rights-of-way
for the rail spur to the power plant. With these unknowns, this option was deemed to be technically
infeasible as well.

Although not analyzed in detail, implementation of this alternative also would entail serious adverse
impacts including impacts on safety, residential and commercial developments in the Laughlin and
Bullhead City area, and nearby recreation areas, as well as impacts from noise and increased diesel-

Black Mesa Project EIS
November 2008

2-45 Chapter 2.0 — Alternatives



engine emissions and fugitive coal dust. Other issues associated with construction and operation of the
rail spurs would include potential impacts on cultural resources, including traditional cultural properties,
wetlands, special status species, big game, and visual resources.

2.4.4.3 Other Media for Slurry

The use of methanol as a medium to transport coal to the Mohave Generating Station was suggested as an
alternative to using water in the slurry. In a previous study, methanol, methane (CH,), and carbon dioxide
(CO,) were considered for this purpose (USDI 1992). Transporting coal mixed with any one of these has
not been studied in detail, and the technology remains unproven. For this reason, the use of methanol,
CH,, or carbon dioxide was determined to be technically infeasible at this time and was eliminated from
further study in this EIS.

No commercial pipelines employ these technologies, nor have tests of these technologies been conducted.
A test project would have to be constructed and operated before any of these media could be considered
as a replacement for the coal-slurry. Tests would be required to provide the operating and cost data
needed to design these commercial facilities and estimate their costs with an accuracy acceptable to an
investor.

Even without the benefit of tests, several issues make methanol, CH,4, and CO, operationally difficult and
costly alternatives to water. Methanol could be produced at the mine by combining coal and water;
however, making methanol would require more water than the coal-slurry pipeline would use (USDI
1992). Particulate pollution and the potential for explosion are other drawbacks to this option.
Transporting the coal using CH,4 or CO, would require that coal be ground into even finer particles than it
would be for the slurry. Methane and CO, both would require special handling—coal preparation might
have to be completed in an inert atmosphere, and similar handling could be required at the Mohave
Generating Station. Also, the coal combined with CH,4 could potentially cause combustion or explosion.
The use of water eliminates the potential for particulates, combustion, or explosion.

In addition, these three alternatives to water would require substantial modifications in coal preparation,
pumping, pipeline design, dewatering, and power plant facilities. They would require construction and
operation of production and storage facilities at the mine. The pipeline would have to be designed to
contain the pressure required for CO,. Provisions would have to be made for venting or selling CO,, a
greenhouse gas, once that gas was separated from the coal at the power plant. Finally, Mohave Generating
Station’s fuel-handling equipment and boilers, at a minimum, would require substantial modification to
burn coal conveyed by methanol, CH,, or carbon dioxide.

Transporting coal with any type of gas would require substantially higher velocities than it does with
water. As a result, the erosiveness of the coal-and-gas mixture could present a potential risk of pipeline
failure. The high velocities in the pipeline also could “grind” the coal into finer particles making the ash
after combustion more difficult to capture. Thus, there could be greater potential emissions of particulate
matter equal to or less than 10 microns in diameter (PMyy).

2.4.5 No Coal-Washing Facility

Comments received during scoping suggested that washing the coal before it is mixed into slurry is a
waste of water and the coal-washing facility therefore should not be constructed.

Under Alternative A, Peabody would build a coal-washing facility to clean the coal mined from the Black
Mesa mining operation to remove rock and mineral matter in order to meet coal-quality requirements for
the Mohave Generating Station. Originally, the boilers at the Mohave Generating Station were designed
to accept coal with 8.9 percent ash content. As the ash content increases, plant downtime and maintenance
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increase, resulting in decreased plant efficiency. For the past 19 years, the power plant has burned coal
with an ash content averaging 10.1 percent (an annual high of 10.43 percent and an annual low of

9.79 percent). The average ash content for the first 16 years of the LOM revision is projected to increase
to 11.75 percent. For the power plant to operate in a manner that is efficient and economically feasible,
the coal must be washed to maintain a 9 percent or less ash to conform to the plant’s boiler specifications
(Lehn 2005). Replacing the boilers to enable them to burn efficiently also would entail replacing all the
associated equipment such as pulverizers, air preheaters, etc. Also, the ash handling, ash disposal,
foundations, etc., would have to be changed or modified to handle the high ash content. Thus, the cost for
this alternative probably would be in the range of $800 million to $1 billion.

The water recovered after washing the coal would be reused. Since the coal-ash content would be reduced
by the coal-washing process, the quantity of water required for delivering 9-percent-ash coal to the
Mohave Generating Station would be less than the volume needed to deliver an equivalent quality of
11.75 percent ash coal in terms of British thermal units (BTUs). Moving the equivalent in a decreased
usage of water estimated at about 100 to 150 af/yr of water.

After washing, the water remaining on the recovered coal and refuse must be removed to reduce handling
problems and recover the water for conservation and reuse in the preparation plant. Initial start-up of the
preparation plant would require approximately 330 acre-feet. Thereafter, on an annual basis, water
entering the plant as surface moisture on the 6.35 million tons of run-of-mine coal would be
approximately 47 acre-feet. Water leaving the plant as surface moisture on the product coal (5.4 million
tons) would amount to approximately 140 af/yr as surface moisture at 3.5 percent. Water leaving the plant
as surface moisture on the coarse refuse (7.0 percent) and fine refuse (40.0 percent) would amount to
approximately 226 af/yr. Due to more water leaving the preparation plant (processed coal and refuse) than
entering (run-of-mine coal), this would result in a deficit of about 319 acre-feet of water. Therefore,
make-up water demand on an annual basis for the preparation plant would be about 319 acre-feet plus an
additional 5 acre-feet to offset losses due to evaporation, totaling 324 af/yr. In summary, some of this
water would be lost to the atmosphere due to evaporation. However, the water not lost to evaporation
would mean less water would be needed for the slurry. An annual water use of 500 af/yr for the coal-
washing facility was estimated for the purpose of developing conservative water-use scenarios associated
with groundwater modeling and impact projections.

2.4.6 Alternative Enerqy Sources and Enerqy Efficiency

Some participants in the Black Mesa Project scoping process pressed for consideration of energy
conservation and development of alternative energy sources. Because this EIS is a response to Peabody’s
application to revise the mining plans for the Black Mesa Complex to develop its coal leases, these
concerns are outside the scope of OSM’s and the cooperating agencies’ authority and the scope of this
EIS. However, the concerns have been addressed in a separate study conducted in accordance with
California Public Utilities Commission Decision 04-12-016, issued on December 2, 2004. The study
evaluates potential alternatives to, or complementary energy resources for, the Mohave Generating
Station.

The Final Study Report, issued by SCE in February 2006, considered the following generation resources:
(1) integrated coal gasification/combined cycle (with CO, capture and storage), (2) reflective solar dish,
(3) wind, (4) natural-gas-fired combined cycle, and (5) other renewable resources (e.g., biomass or
photovoltaics). Energy efficiency also was considered as an option. The report is available from SCE.

2.4.7 Construction of the C Aquifer Water-Supply System

Construction and operation of the C aquifer water-supply system was considered for Alternatives B
and C. The C aquifer water-supply system would be constructed and up to 6,331 af/yr of C-aquifer water
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would be withdrawn: up to 731 af/yr of water for mine-related purposes and up to 5,600 af/yr for tribal
use (2,000 af/yr for the Hopi Tribe and 3,600 af/yr for the Navajo Nation). As in Alternative A, a
minimum of 12 wells would be developed in the well field near Leupp, Arizona, to produce the

6,331 af/yr of C-aquifer water. The N aquifer would continue to supply up to 500 af/yr of water for mine-
related and public uses and also would serve as an emergency standby source in case of interruptions or
curtailments of the C-aquifer water supply for an extended period of time. When no longer needed for
mine-related purposes, the 731 af/yr of water would be used by the Navajo Nation. Pumping the C aquifer
by the tribes would continue for an estimated 50-year life of the pipeline (until 2060).

The cost to construct, operate, and maintain a C aquifer water-supply system to supply 731 af/yr of water
to the Black Mesa Complex would be very expensive. As discussed in Section 2.2.1.3, the cost of a

C aquifer water-supply system under Alternative A to supply 6,000 af/yr of water to the Black Mesa
Complex would range from $187.6 to $225.4 million. Although the cost of constructing a 731-af/yr
water-supply system would be somewhat lower that the cost of constructing a 6,000 af/yr water-supply
system, the cost would still be very high. Considering the relatively small amount of C-aquifer water that
would be needed under Alternatives B and C (731 af/yr) and the expense of the system, the construction,
operation, and maintenance of a C aquifer water-supply system under Alternatives B and C would be
economically infeasible.

2.4.8 Reduced-Mining Alternative

Comments on the Draft EIS requested that OSM analyze a Reduced-Mining Alternative under which coal
production would be reduced, and the water needed for the project would be obtained from alternative
water sources other than the N aquifer, such as the Colorado River, groundwater basins near the coal-
slurry pipeline, and gray water from Flagstaff and Phoenix.

The amount of coal produced under Alternatives B and C (8.5 million tons per year) would be less than
what would be produced under Alternative A (a total of 14.85 tons per year) and therefore would require
less water. Production of 8.5 million tons per year cannot be reduced, as this is the amount that is needed
for the Navajo Generating Station to operate efficiently. Producing less than 8.5 million tons of coal per
year would not meet the purpose and need of the project to supply coal to the Navajo Generating Station.
The Kayenta mining operation is the sole supplier for the Navajo Generating Station, and the Navajo
Generating Station is its sole customer.

2.4.9 Hybrid Water Alternative

Comments on the Draft EIS requested that OSM analyze a Hybrid-Water Alternative that would combine
portions of various water sources, such as gray water from Tuba City, Flagstaff, or Phoenix supplemented
by D-aquifer water. This alternative would overcome the shortfall of gray water from Flagstaff and water
from the D aquifer alone, instead of combining the two to sufficiently provided water for coal-slurrying
purposes. In addition, the commenters noted that OSM did not consider alternatives that adopt
reclamation technologies to reduce the total amount of water needed, regardless of the source.

The construction of a multisource gray and nongray water system would be prohibitively expensive. For
reclaiming areas disturbed by mining activities, Peabody uses arid-land revegetation techniques and
native vegetation species for revegetation because they are adapted to the semidesert environment at the
Black Mesa Complex. Peabody takes advantage of natural precipitation by executing seeding and
mulching operations immediately prior to the monsoon rain season; no supplemental irrigation or
additional water is required or used during the seeding, planting, and mulching operations.
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2.4.10 No Mining Alternative

Comments on the Draft EIS indicated that OSM did not address an alternative that disallows mining at the
Black Mesa Complex.

Ending mining at the Black Mesa Complex is not an option at this time. As stated under Alternative C,
the disapproval alternative, the Kayenta mining operation has OSM-approved mining, operation, and
reclamation plans that allow it to produce all of the coal needed by the Navajo Generating Station through
2026. Contractually, the Kayenta mining operation is the sole supplier of coal for the Navajo Generating
Station, and the Navajo Generating Station is its sole customer.

2.4.11 New Customer for Black Mesa Coal Alternative

Comments on the Draft EIS requested that OSM assess the impact of supplying the coal (6.35 million
tons per year), planned for delivery to the Mohave Generating Station under Alternative A, to an
alternative customer.

At this time, Peabody has not indicated that new customers are being considered for the coal from the
Black Mesa mining operation. Although, under Alternative B, the unmined coal resources would be
incorporated into the permanent program permit area, mining of these coal resources would not be
authorized until Peabody proposed that these resources be mined and BLM and OSM approved this
mining. Without knowing a new customer’s purpose and need for purchasing and using the coal, the
amount and quality of coal needed per year, and a plan for mining and transporting the coal, impacts
associated with the potential transaction cannot be projected. If and when there is such a proposal,
associated actions (e.g., BLM and OSM review of mining plan and mine operation and reclamation plan
revisions, development and construction of a means of transportation of the coal to its destination) will
require review under NEPA.

2.4.12 No-Sacred-Springs-or-Sites Alternative

Comments on the Draft EIS recommended that OSM consider an alternative that permits mining only in
areas that do not destroy or deface springs and sites that are sacred to tribal communities.

The 20-year Black Mesa Archaeological Project, conducted between 1967 and 1986, fulfilled OSM’s
obligations under Section 106 of the NHPA for the Black Mesa Project. Pursuant to terms and conditions
of the current LOM Permit AZ-0001D that OSM renewed on July 6, 2005, Peabody continues to take into
account any sacred and ceremonial sites brought to the attention of Peabody by local residents, clans, or
tribal government representatives of the Hopi Tribe and Navajo Nation (Special Condition 1). Because
impacts on any sacred springs and seeps are being addressed pursuant to that permit condition,
development of another alternative is unwarranted.

2.4.13 Lower-Emissions Coal Power Generation Alternative

Comments on the Draft EIS suggested that there is lack of analysis of an alternative requiring that Black
Mesa coal be burned in a “clean coal plant,” “which the Navajo Generating Station clearly is not.”

Contractually, the Kayenta mining operation is the sole supplier of coal for the Navajo Generating
Station, and the Navajo Generating Station is its sole customer. The Kayenta mining operation has OSM-
approved mining, operation, and maintenance plans that allow it to produce all of the coal needed by the
Navajo Generating Station through 2026. There are no decisions to be made regarding the Navajo
Generating Station. Therefore, an alternative to address lower-emissions coal power generation is outside
the scope of this EIS.
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2.4.14 No-Relocation Alternative

Comments on the Draft EIS suggested that OSM consider an alternative that would allow mining in areas
that would not require relocation of Navajo households.

Under Alternative A, 17 residences (households) on the Navajo partitioned land and/or exclusive Navajo
surface land would need to be resettled through 2026. Under Alternative B, 5 residences would be
relocated through 2026 and, if mining continues beyond 2026, an 11 additional residences would be
relocated through approximately 2040 when Peabody would reach the 670-million-ton total specified in
the lease agreement. These residences are all within the leased area. The lease agreement is between the
Navajo Nation and Peabody and, when the need to resettle residences due to mining activities becomes
necessary, Peabody coordinates with the Navajo Nation. These households have three choices: (1) move
to a place of their choice on or near their customary use area with which the tribe and Peabody concur
(i.e., where future mining would not require another move); (2) move elsewhere on the reservation
outside of Black Mesa; or (3) accept cash and move on their own. Peabody would pay for the move (or
pay cash) one time.

OSM has no authority over the coal-mining leases and, therefore, has no decision authority over resettling
residences.

2.5 COMPARISON OF ALTERNATIVES

Table 2-9, at the end of this chapter, is a summary of selected issues and concerns identified through the
scoping process for the EIS and the magnitude of impacts that would occur under the three alternative
actions. Given an understanding of the project actions proposed (see description of the project in
Sections 2.1 and 2.2 and Appendix A) and the inventoried resource information reflecting the existing
environment (Chapter 3), each resource was assessed to determine the impacts that could result from the
project (Chapter 4). The levels of impacts summarized in Table 2-9 (and in Chapter 4) reflect the
incorporation of measures that render the impacts less intense or severe. These measures include best
management practices, conservation measures, and other mitigating measures the applicants commit to
employ; are part of the project description and are described in Chapter 4 (see Section 4.18) and
Appendix A.

26 AGENCIES’ PREFERRED ALTERNATIVE

The lead and cooperating agencies’ preferred alternative is Alternative B, approval of Peabody’s 2008
LOM revision, which includes adding 18,857 acres to the permanent permit area, revising the operation
and reclamation plan, approving changes to the mining plan for the Hopi and Navajo coal leases, and
using an average of 1,236 af/yr of N-aquifer water. Coal would no longer be supplied to the Mohave
Generating Station from the Black Mesa Complex. Approval of the LOM revision would incorporate the
unmined coal-resource areas from the initial Indian Lands Program area into the permanent permit area;
however, approval of the LOM revision would not authorize mining of those coal-resource areas.
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Table 2-9

Summary of Impacts by Alternative

Issue or Concern

Alternative A

Alternative B

Alternative C

Landforms and Topography

Impact on landforms and Black Mesa Permanent impact for 12,409 acres, but the | Permanent impact for 6,942 acres, | Same as Alternative B.
topographic diversity Complex disturbance is mitigated by site restoration | but the disturbance is mitigated by
because of the new landscape constructed; | site restoration because of the new
minor long-term impact. landscape constructed; minor long-
term impact.
Coal-slurry No short- or long-term impact anticipated NA NA
pipeline where reconstruction would be in existing
right-of-way; negligible to no short- or
long-term impact along the Moenkopi
Wash realignments and Kingman reroute.
Water-supply Negligible to no short- or long-term impact | NA NA

system anticipated along the eastern route; minor
short- and long-term impact along the
western route where more topographic
relief would be crossed (e.g., Red Rock
Cliffs, Ward Terrace, Coal Mine Canyon).
Geology and Minerals
Impacts on geological Black Mesa Existing geology in upper 250 feet of Permanent impact for 6,942 acres | Same as Alternative B.
resources Complex mined areas (12,409 acres) would be in the upper 250 feet of mined
disturbed permanently, but the disturbance | area; minor long-term impact.
is mitigated by site restoration because of
the new landscape constructed; minor long-
term impact.
Coal-slurry No impact on geological resources NA NA
pipeline anticipated (either route).
Water-supply No impact on geological resources NA NA
system anticipated (either route).
(infrastructure)
Impacts on mineral Black Mesa Coal: Coal resources in the Wepo Similar to Alternative A, but fora | Same as Alternative B.
resources of economic Complex Formation would be produced for smaller area.

value (coal, uranium and
vanadium, oil and gas)

economic purposes; no impact on coal
resources below 250 feet (Toreva and
Dakota Sandstone formations).

Other minerals: No impact on other
mineral of economic value anticipated.
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Table 2-9 Summary of Impacts by Alternative (continued)
Issue or Concern Alternative A Alternative B Alternative C
Coal-slurry No impact anticipated (either route). NA NA
pipeline
Water-supply No impact anticipated (either route). NA NA
system
(infrastructure)
Impacts on paleontological | Black Mesa No impact on unique and important fossil No impact on unique and No impact on unique and
resources Complex specimens anticipated. important fossil specimens important fossil specimens
anticipated. anticipated.
Coal-slurry No impact on unique and important fossil NA NA
pipeline specimens anticipated (either route).
Water-supply No impact on unique and important fossil NA NA

system
(infrastructure)

specimens anticipated (either route).

Soils
Impacts on soil Black Mesa Permanent for 13,529 acres, improved Permanent for 8,062 acres, Same as Alternative B.
productivity Complex productivity long term. improved productivity long term.

Coal-slurry Minor impact anticipated in the short and NA NA

pipeline long term (either route).

Water-supply Minor impact anticipated in the short and NA NA

system long term (either route).

(infrastructure)
Water Resources (Hydrology)
Degradation of surface Black Mesa Negligible; impacts would be infrequent Similar to Alternative A, but fora | Same as Alternative B.
water quality from Complex and small magnitude. smaller area.
discharges and sediment Coal-slurry Negligible to no impact anticipated in the NA NA
contribution pipeline short term; no impact in the long term

(either route).
Water-supply Negligible to no impact anticipated in the NA NA

system short term; no impact in the long term
(infrastructure) (either route).
Changes in stream-channel | Black Mesa Negligible; impacts of the mine drainage Similar to Alternative A, but fora | Same as Alternative B.
morphology Complex system on the natural stream patterns would | smaller area.
be mostly temporary and confined to the
Black Mesa Complex.
Coal-slurry Negligible impact anticipated in the short NA NA
pipeline term; no impact in the long term.
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Table 2-9

Summary of Impacts by Alternative (continued)

Issue or Concern

Alternative A

Alternative B

Alternative C

Water-supply

Negligible impact anticipated in the short

NA

NA

system term; no impact long term.
(infrastructure)
Impacts on volume of Black Mesa The change in stream flow is so small that | Similar to Alternative A, but fora | Same as Alternative B.
stream flow Complex it would be difficult to measure, leading to | smaller area.
the conclusion that there would be
negligible impact from surface-water
diversion, impoundments, and sediment
ponds on the Black Mesa Complex.
Coal-slurry No impact anticipated in the short and long | NA NA
pipeline term.
Water-supply No impact anticipated in the short and long | NA NA
system term.
(infrastructure)
Impacts on the Wepo and Black Mesa e Some minor impact on local Similar to Alternative A, but fora | Same as Alternative B.
alluvial aquifer levels and | Complex groundwater levels in coal seam and smaller area.

water quality

shallow alluvial aquifers anticipated
during mining; however, the impact
would lessen after reclamation is
complete.

e Impact on shallow groundwater due to
mine dewatering would be negligible.

e Reduction in recharge would be
immeasurable; therefore, negligible to
no impact anticipated on the quantity of
recharge on alluvial aquifers.

e Chemical reaction of groundwater with
spoil material could result in moderate
to minor water-quality impacts on local
wells, increasing levels of salinity and
trace elements to a level that decrease
usability. Peabody would be required to
provide alternative water supplies to any
wells rendered unusable.

e Any poor-quality water discharges into
streams would be diluted to negligible
levels since streams generally flow only
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Table 2-9 Summary of Impacts by Alternative (continued)

Issue or Concern Alternative A Alternative B Alternative C

after precipitation events.

e Negligible to no impact from infiltration
of surface-water runoff; runoff from
mine facilities using petroleum products
and hazardous materials treated with
stormwater pollution prevention
structures (and SPCC plan in place) are
not allowed to infiltrate groundwater.

Coal-slurry Negligible to no impact anticipated in the NA NA
pipeline short and long term.
Water-supply Negligible to no impact anticipated in the NA NA
system short and long term.
(infrastructure)
Impacts of groundwater C aquifer Pumping costs (6,000 af/yr): Negligible NA NA
pumping impact anticipated in the short and long
term.

Pumping costs (11,600 af/yr): Negligible
impact anticipated in the short and long
term.

Reduction in aquifer thickness NA NA
(6,000 af/yr): Negligible impact anticipated
during mining; no impact after mining.
Reduction in aquifer thickness

(11,600 affyr): Negligible impact
anticipated during and after mining.

Streams and springs (6,000 af/yr): NA NA
Negligible impact anticipated during
mining; no impact after mining.
Streams and springs (11,600 af/yr):
Negligible impact anticipated during
mining; negligible after mining.

Water quality (6,000 af/yr): No impact NA NA
anticipated during or after mining.

Water quality (11,600 affyr): No impact
anticipated during mining; negligible after
mining.
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Table 2-9

Summary of Impacts by Alternative (continued)

Issue or Concern Alternative A Alternative B Alternative C
N aquifer Pumping costs: Negligible impact Negligible impact anticipated in Same as Alternative B.
anticipated during mining; no impact after | the short term; no impact in the
mining for 505-af/yr and 2,000-af/yr long term.
pumping scenarios. Minor impact
anticipated during mining, no impact
anticipated after mining for 6,000-af/yr
pumping scenario.
Streams and springs: Negligible impact Negligible impact anticipated in Same as Alternative B.
anticipated during mining; no impact after | the short term, no impact in the
mining. long term.
Water quality: No impact anticipated No impact anticipated in the short | Same as Alternative B.
during mining for 505 af/yr and 2,000-af/yr | and long term.
pumping scenarios. Minor impact
anticipated during mining; no impact in the
long term for 6,000-af/yr pumping
scenario.
Climate
Impacts on macroclimate Region Negligible impact anticipated in the short Same as Alternative A. Same as Alternative A.
and microclimate term.
Air
Impacts of particulate Black Mesa Minor impact anticipated locally; negligible | No increase in emissions. No increase in emissions.
matter (PMyo) from mining | Complex regionally.
activity; PMy, criteria and
hazardous air pollutants,
and greenhouse-gas
emissions from vehicle
and equipment exhaust
Impacts of particulate Coal-slurry Minor impact anticipated locally and NA NA
matter from mining pipeline and negligible regionally during construction
activity; PMy, criteriaand | water-supply (two years); negligible to no impact in the
hazardous air pollutants, system long term.
and greenhouse-gas
emissions from vehicle
and equipment exhaust
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Table 2-9

Summary of Impacts by Alternative (continued)

Issue or Concern

| Alternative A

| Alternative B

| Alternative C

Vegetation

Impacts on vegetation
structure and composition

Black Mesa Major impact anticipated in the short and Similar to Alternative A, but for Same as Alternative B.
Complex long term; generally beneficial impacts asmaller area.
result from reclamation.
Coal-slurry Major impact anticipated in the short term; | NA NA
pipeline minor in the long term; moderate in the
long term for pifion/juniper woodland
(either route).
Water-supply C-aquifer well field: Moderate to minor NA NA

system

impact anticipated in the short term; minor
in the long term.

Other C aquifer water-supply system
infrastructure: Major impact in the short
term; minor in the long term (either route).

Impacts on species Black Mesa Minor impact anticipated in the short and Similar to Alternative A, but for Same as Alternative B.
diversity Complex long term. smaller area.
Coal-slurry Minor to negligible impact anticipated in NA NA
pipeline the short and long term.
Water-supply Minor to negligible impact anticipated in NA NA
system the short and long term.
(infrastructure)
Impacts on culturally Black Mesa Moderate impact anticipated during Similar to Alternative A, but fora | Same as Alternative B.
important species Complex operations; minor to moderate impact smaller area.
anticipated (depending on how easily
species reestablish) following reclamation.
Coal-slurry Minor impact anticipated in the short and NA NA
pipeline long term.
Water-supply Minor impact anticipated in the short and NA NA

system
(infrastructure)

long term.

Impacts on riparian
vegetation

Black Mesa Minor impact anticipated in the short term; | Similar to Alternative A, but fora | Same as Alternative B.
Complex negligible in the long term. smaller area.

Coal-slurry Negligible short and long term (either NA NA

pipeline route).

Water supply C-aquifer pumping (6,000 af/yr): No NA NA

impact.
C-aquifer pumping (11,600 af/yr): No
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Table 2-9

Summary of Impacts by Alternative (continued)

Issue or Concern

Alternative A

Alternative B

Alternative C

impact anticipated in the short term; minor
in the long term

N-aquifer pumping: Minor impact
anticipated in the short and long term.

Same as Alternative A.

Same as Alternative A.

C-aquifer water-supply system
infrastructure (either route): Negligible
impact anticipated in the short and long
term.

NA

NA

Impacts of noxious weeds | Black Mesa Minor impact anticipated in the short and Similar to Alternative A, but fora | Same as Alternative B.
and invasive species Complex long term. smaller area.
Coal-slurry Minor impact anticipated in the short and NA NA
pipeline long term (either route).
Water-supply Moderate to minor impact anticipated in the | NA NA
system short and long term (either route).
(infrastructure)
Impacts on threatened, Black Mesa No impact. No impact. No impact.
endangered, and special Complex
status species Coal-slurry Minor to negligible short and long term NA NA
pipeline (either route).
Water-supply C aquifer water-supply system NA NA

infrastructure (either route); Minor to no
impact short and long term (either route).

N-aquifer pumping: Minor to negligible
impact on Navajo sedge

Same as Alternative A.

Same as Alternative A.

Fish and Wildlife

Impacts on terrestrial Black Mesa Woodland: Major during operations, Similar to Alternative A, but fora | Same as Alternative B.
habitats and wildlife Complex moderate following reclamation. smaller area.
Nonwoodland: Major short term, moderate
and beneficial long term.
Rock outcrop: Major short term, moderate
to minor long term.
Coal-slurry Major impact anticipated in the short term; | NA NA
pipeline moderate impact anticipated in the long
term (either route).
Water-supply Major impact anticipated in the short term, | NA NA

system
(infrastructure)

moderate long term (either route).
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Table 2-9

Summary of Impacts by Alternative (continued)

Issue or Concern Alternative A Alternative B Alternative C
Impacts on game species Black Mesa No impact. NA NA
and burros Complex
Coal-slurry Moderate to minor impact anticipated in the | NA NA
pipeline short term; negligible in the long term
(either route).
Water-supply No impact. NA NA
system
(infrastructure)
Impacts on bighorn sheep | Black Mesa NA NA NA
Complex
Coal-slurry Major to moderate impact anticipated in the | NA NA
pipeline short term; minor to negligible in the long
term (either route).
Water-supply NA NA NA
system
(infrastructure)
Impacts on raptors Black Mesa Woodland: Minor impact anticipated in the | Similar to Alternative A, but fora | Same as Alternative B.
Complex short term; moderate to minor impact in the | smaller area.
long term.
Open country: Minor impact anticipated in
the short term; moderate and beneficial in
the long term.
Coal-slurry Minor impact anticipated in the short and NA NA
pipeline long term (either route).
Water-supply Minor impact anticipated in the short term NA NA
system and negligible in the long term (either
(infrastructure) route).
Impacts on riparian Black Mesa Minor to negligible impact anticipated in Similar to Alternative A, but fora | Same as Alternative B.
habitats and species Complex the short term. smaller area.
Coal-slurry Negligible to no impact anticipated in the NA NA
pipeline short and long term (either route).
Water-supply Negligible to no impact anticipated in the NA NA

system
(infrastructure)

short and long term (either route).
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Table 2-9 Summary of Impacts by Alternative (continued)
Issue or Concern Alternative A Alternative B Alternative C
Impacts on aquatic Black Mesa Beneficial short and long term due to Similar to Alternative A, but fora | Same as Alternative B.
habitats and species Complex development of impoundments and smaller area.
(including impoundments planting vegetation at impoundments..
on Black Mesa Complex) | Coal-slurry Minor to negligible short term, no impact NA NA
pipeline long term (either route).
Water-supply Minor short term, negligible long term NA NA
System (either pipeline route)
(infrastructure)
Impacts on threatened and | Black Mesa Minor to no impact short and long term; Similar to Alternative A, but fora | Same as Alternative B.
endangered Complex Minor to negligible impact on Mexican smaller area.
spotted owl.
Coal-slurry Minor to no impact short and long term NA NA
pipeline (either route).
Water supply C-aquifer pumping (6,000 af/yr): No NA NA
impact.
C-aquifer pumping (11,600 af/yr): No
impacts anticipated in the short term; minor
to moderate in the long term on Little
Colorado River spinedace and roundtail
chub; minor to negligible impact
anticipated on Southwest willow flycatcher.
N-aquifer pumping: No impact anticipated
in the short term; minor in the long term.
C-aquifer water-supply system
infrastructure (either route): No impact.
Impacts on other special Black Mesa Minor to negligible impact anticipated in Similar to Alternative A, but fora | Same as Alternative B.
status species Complex the short and long term. smaller area.
Coal-slurry Moderate to no impact anticipated in the NA NA
pipeline short term; negligible to no impact
anticipated in the long term (either route).
Water-supply Moderate to no impact anticipated in the NA NA
system short term; negligible to no impact
(infrastructure) anticipated in the long term (either route).
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Table 2-9

Summary of Impacts by Alternative (continued)

Issue or Concern

| Alternative A

| Alternative B

Alternative C

Land Use

Black Mesa
Complex

Impacts on residential uses

Impacts from relocation of 17 residences
(households) have potential to be major.

Impacts from relocation of five
residences (households) have
potential to be major.

Same as Alternative B.

Coal-slurry
pipeline

Existing route: Level of impact varies
depending on population density. During
construction, structures (residences or
outbuildings) would be avoided, but
temporarily impeded access and ground
disturbance of properties could result in
minor to no impacts. Route passes through
dense land uses in Kingman and Laughlin
areas. Negligible to no impact anticipated
in the long term.

Existing route with realignments: Impacts
would be similar to the existing route
except the Kingman reroute would avoid
higher-density residential areas. The
reroute would pass adjacent to three low- to
moderate-density residential areas. Minor
to no impacts anticipated in the short term.
Negligible to no impact anticipated in the
long term.

NA

NA

Water-supply
system
(infrastructure)

Eastern route: Minor to negligible impact
anticipated in the short term; no impact in
the long term. The subalternative that
passes through Kykotsmovi would affect an
area of greater density than the
subalternative that bypasses Kykotsmovi.
Western route: Generally the same as the
eastern route.

NA

NA

Black Mesa
Complex

Impacts on livestock
grazing and agriculture

Moderate impacts anticipated due
torelocation of 17 residences (households)
during mining activities and reclamation.
Livestock grazing improved after
reclamation.

Similar to Alternative A, but
relocation of five residences
(households) and less land would
be mined and reclaimed (loss of
opportunity for improved livestock
grazing).

Same as Alternative B.
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Table 2-9

Summary of Impacts by Alternative (continued)

Issue or Concern Alternative A Alternative B Alternative C
Coal-slurry Minor to negligible impacts would result NA NA
pipeline from impeded access and property
disturbance during construction. Negligible
to no impact in the long term (either route).
Water-supply Eastern route: Minor impact anticipated in | NA NA

system
(infrastructure)

the short term. Negligible to no impact in
the long term.

Western route: Impacts would be similar to
eastern route, but because the route is
longer, more forage would be removed
during construction. Minor impact
anticipated in the short term; no impacts in
the long term.

Impacts on commercial Black Mesa No impact. Same as Alternative A. Same as Alternative A.
and industrial uses Complex
Coal-slurry Existing route: Minor to negligible impact | NA NA
pipeline would result from impeded access and
property disturbance during construction;
negligible to no impact in the long term.
Existing route with realignments: Short-
term impacts would be similar to existing
route; negligible to no impacts in the long
term.
Water-supply No impact. NA NA
system
(infrastructure)
Impacts on archaeological | Black Mesa Minor impact anticipated. No impact. No impact.
and historical resources Complex
Coal-slurry Moderate impact anticipated (either route). | NA .NA
pipeline
Water-supply Continued use of N aquifer (any volume): Continued use of N aquifer (any Same as Alternative B.
system No impact. volume): No impact.
C-aquifer well field: Minor impact C-aquifer well field: No impact.
anticipated. Other C aquifer water-supply

Other C aquifer water-supply system
infrastructure (either route): Moderate
impact anticipated.

system infrastructure (either
route): Moderate impact
anticipated. No impact.
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Table 2-9

Summary of Impacts by Alternative (continued)

Issue or Concern

Alternative A

Alternative B

Alternative C

Impacts on traditional
cultural resources

(including human burials)

Black Mesa Coal mining: Moderate impact anticipated. | Same as Alternative A. Same as Alternative A.
Complex Coal-haul road: No impact.

Coal-slurry Moderate impact anticipated (either NA NA

pipeline alternative route).

Water-supply
system

Continued use of N aquifer (any volume):
No impact.

C-aquifer well field: Minor impact
anticipated.

Other C aquifer water-supply system
infrastructure (either alternative route):
Moderate impact anticipated.

Continued use of N aquifer (any
volume): No impact.

C-aquifer well field: No impact.
Other C aquifer water-supply
system infrastructure (either
alternative route): No impact.

Same as Alternative B.

Social and Economic Conditions
Impacts on employment Black Mesa e Major beneficial short term (resumption | e Major adverse, long-term Same as Alternative B.
and income Complex of Black Mesa mining operation). impact anticipated (upon
e Major adverse long term (upon cessation of mining — Kayenta
cessation of all mining, which would mining operation only, which
occur regardless of the proposed action). would occur regardless of the
e Both short term and long term, other proposed action).
jobs and income that result from ¢ Both short- and long-term
multiplier effects would be affected. impact anticipated, other jobs
e Minor beneficial, temporary (2 years), and income that result from
during the coal-washing facility multiplier effects would be
construction phase. affected. N
e Minor beneficial income effect from * Minor beneficial (less than
improved grazing forage yields on Alternative A) income effect
reclaimed land. from improved grazing forage
yields on reclaimed land.
Coal-slurry Beneficial, short-term (two years) impact NA NA
pipeline anticipated during construction. Major
impact anticipated in the local areg;
moderate in the region.
Water-supply If C aquifer water-supply system NA NA

system
(infrastructure)

constructed, beneficial, short-term

(two years) impact anticipated during
construction. Major impact anticipated in
the local area (either route); moderate in the
region.
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Table 2-9

Summary of Impacts by Alternative (continued)

Issue or Concern

Alternative A

Alternative B

Alternative C

If C aquifer water-supply system
constructed, minor short-term impact
anticipated during operations.

Impacts on revenue to Black Mesa e Major beneficial impact anticipated in Major adverse impact anticipated Same as Alternative B.
governmental entities Complex the short term (resumption of Black in the long term (upon cessation of
Mesa mining operation). mining — Kayenta operation only,
e Major adverse impact anticipated in the | Which would occur regardless of
long term (upon cessation of mining, the proposed action).
which would occur regardless of the
proposed action), especially to Hopi
Tribe and Navajo Nation.
Coal-slurry Beneficial, short-term (two years) impact NA NA
pipeline anticipated during construction. Major
impact, especially sales tax receipts.
Water-supply If C aquifer water-supply system is NA NA
system constructed, minor impact anticipated in the
(infrastructure) short term; right-of-way tax revenue during
operations.
Impacts on economic Black Mesa In the short term, the mining revenues and NA NA
development Complex other jobs and income in local support
services would have a minor beneficial
effect on economic development. In the
long term, those services might support
industries other than mining; a potential
minor beneficial effect.
Coal-slurry No impact. NA NA
pipeline
Water-supply If C aquifer water-supply system is con- NA NA

system

structed, major beneficial impact
anticipated; such as less concern that N-
aquifer water withdrawals for mining-
related purposes would interfere with water
use for tribal economic development.
Minor benefit anticipated from associated
road improvements.

If maximum N-aquifer water supply used,
major adverse impact anticipated,;
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Table 2-9

Summary of Impacts by Alternative (continued)

Issue or Concern

Alternative A

Alternative B

Alternative C

continuation of concern that water
withdrawals for mining-related purposes
interfere with water use for tribal economic
development.

Environmental Justice

Black Mesa Moderate adverse impact on residents in or | Minor benefit to residents in or Moderate benefit to
Complex near mining complex who live a traditional | near the Black Mesa Complex who | residents in or near Black
lifestyle; continued mining (including live a traditional lifestyle; mining Mesa Complex who live a
Black Mesa operation) now permitted of coal-resource areas in the initial | traditional lifestyle;
continues adverse effects. Indian Lands Program area (Black | shutdown of mining
Mesa mining operation area) within the initial Indian
would not occur under the LOM Lands Program area
revision; surface facilities would Black Mesa operation
continue to be used. ends its adverse effects.
Coal-slurry Negligible adverse short-term effect of NA NA
pipeline construction on traditional economy and
plants and animals important to Hopi and
Navajo culture.
Water-supply Minor beneficial effect of associated road NA NA

system improvements.
Noise and Vibration
Impacts from noise Black Mesa Moderate to minor impact anticipated; Moderate to minor impact Same as Alternative B.
Complex depending on distance to mining anticipated; depending on distance
operations. to mining operations. Fewer
persons affected than for
Alternative A.
Coal-slurry Moderate impact anticipated, but very short | NA NA
pipeline term for a small number of residences
(during construction).
Water-supply C-aquifer well field: Negligible to minor NA NA

system

impact anticipated during construction;
negligible for life of the mining operations.
Other C aquifer water-supply system
infrastructure (either route): Negligible to
minor impact anticipated during
construction; negligible for life of the
mining operations.
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Table 2-9

Summary of Impacts by Alternative (continued)

Issue or Concern

Alternative A

Alternative B

Alternative C

Impacts from vibration Black Mesa Moderate to minor temporary impact Moderate to minor temporary Moderate to minor
Complex anticipated, for a small number of impact anticipated for a smaller temporary impact
residences. number of residences than in anticipated for a smaller
Alternative A. number of residences than
in Alternative A or B.
Coal-slurry Negligible to no impact anticipated during | NA NA
pipeline construction; residences far enough away to
prevent greater impacts.
Water-supply C-aquifer well field: Negligible to no NA NA

system

impact anticipated in the short and long
term.

Other C-aquifer water-supply system
infrastructure (either route): Major
temporary impact if blasting is required
during construction.

Visual Resources

Impacts on scenic quality

Black Mesa Moderate to minor short term, negligible to | Similar to Alternative A, but fora | Same as Alternative B.
Complex no impact long term. smaller area.
Coal-slurry Moderate to negligible for residential views | NA NA
pipeline during construction and reclamation.
Negligible (except minor in small amount
of Class A landscape area) long term.
Water-supply C-aquifer well field: Minor to negligible NA NA

system

impact anticipated except moderate where
view of water-storage tank detracts.

Other C aquifer water-supply system
infrastructure (either route): Moderate
long-term impact where views of pump
stations detract. Minor to no impact
anticipated elsewhere.

Transportation

Impacts on traffic and Black Mesa Negligible impact anticipated in the short Same as Alternative A. Same as Alternative A.
transportation Complex and long term.

Coal-slurry Minor to no impact anticipated during NA NA

pipeline construction.
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Table 2-9 Summary of Impacts by Alternative (continued)

Issue or Concern

Alternative A

Alternative B

Alternative C

Water-supply Minor to no impact anticipated during NA NA
system construction. Minor to negligible beneficial
effects from new roads.
Recreation
Impacts on recreation Black Mesa Negligible impact anticipated in the short Negligible impact anticipated in Negligible impact
Complex and long term. the short and long term. anticipated in the short
and long term.
Coal-slurry Negligible impact anticipated in the short NA NA
pipeline and long term.
Water-supply Negligible impact anticipated in the short NA NA
system and long term.

NOTES: NA = not applicable.
In Alternatives B and C, the Black Mesa mining operation, coal-slurry preparation plant, and coal-slurry pipeline that supplied coal to the Mohave Generating
Station until the end of 2005 would not resume. The coal-washing facility, the 127-acre coal-haul road, and water-supply system, in any configuration, would not
be constructed.
Levels of impact intensity are negligible (at lower levels of detection), minor (detectable, but slight), moderate (readily apparent environmental effects), and
major (severe adverse or exceptional beneficial environmental effects. Unless otherwise stated as a “beneficial” impact, the impacts described would be adverse.
af/yr = acre-feet per year
Short term = For the Black Mesa Complex, the local short-term impacts are those that would occur from the beginning of mining through reclamation when
vegetation is re-established; for the coal-slurry pipeline and C aquifer water-supply system, 5 years (construction and reclamation).
Long term = For the Black Mesa Complex, impacts that would persist beyond or occur after reclamation; for the coal-slurry pipeline and C aquifer water-supply
system, beyond 5 years.

The terms major, moderate, minor, negligible, or none that follow, consider the anticipated magnitude, or importance, of impacts, including those on the human environment.
Major: Impacts that potentially could cause irretrievable loss of a resource; significant depletion, change, or stress to resources; or stress within the social, cultural, and
economic realm. Degradation of a resource defined by laws, regulations, and/or policy.
Moderate: Impacts that potentially could cause some change or stress (ranging between significant and insignificant) to an environmental resource or use; readily
apparent effects.
Minor: Impacts that potentially could be detectable but slight.
Negligible: Impacts in the lower limit of detection that potentially could cause an insignificant change or stress to an environmental resource or use.
None: No discernible or measurable impacts.
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3.0 AFFECTED ENVIRONMENT

In accordance with NEPA regulations codified at 40 CFR 1502.15, this chapter presents a summary of the
existing conditions of the human and natural environments in the areas that potentially could be affected.
This information serves as the baseline to assess the impacts that are anticipated to result from
implementing the proposed Black Mesa Project or alternatives. The affected environment is characterized
for the following resources, land uses, and social and economic conditions:

3.1 Landforms and Topography 3.11 Social and Economic Conditions
3.2 Geology and Mineral Resources 3.12 Environmental Justice

3.3 Soil Resources 3.13 Indian Trust Assets

3.4 Water Resources (Hydrology) 3.14 Noise and Vibration

3.5 Climate 3.15 Visual Resources

3.6 Air Quality 3.16 Transportation

3.7 Vegetation 3.17 Recreation

3.8 Fish and Wildlife 3.18 Health and Safety

3.9 Land Use

3.10 Cultural Resources

These topics were selected based on Federal regulatory requirements and policies, concerns of the lead
and cooperating agencies, and/or issues expressed by agencies and the public during scoping.

The existing conditions of the environment are described based on recent available data—primarily
literature, published and unpublished reports, and agency databases. Field reconnaissance verified data
gathered for land use, visual resources, vegetation, and fish and wildlife. Intensive field surveys were
conducted to inventory cultural resources along the coal-slurry and water-supply pipeline routes. Field
visits and interviews were conducted to identify traditional Hopi, Hualapai, and Navajo lifeways and
traditional cultural resources.

The areas where different project components are or would be located were examined with varying
degrees of scrutiny and at different scales for each resource. For example, air quality or socioeconomic
conditions are analyzed over broad areas, while other analyses focus on more specific resource areas,
such as a stream, a view, or an archaeological site. In areas of broader focus, specific project components
are not necessarily addressed, or are addressed as a group.

3.1 LANDFORMS AND TOPOGRAPHY

The project study area is located within two areas having distinct topographic and geological
characteristics—the Colorado Plateau and the Basin and Range physiographic provinces. The provinces
are separated by a transition zone that has some of the characteristics of both provinces (Map 3-1). The
Colorado Plateau is defined by an abrupt change in elevation, coincident with uplifted and gently folded
sedimentary layers internal to the plateau, and steep-sided valleys that incise the plateau’s perimeter. The
Colorado Plateau province is higher in elevation than surrounding provinces, with elevations generally
between 5,000 and 7,000 feet above mean sea level (MSL). The Arizona part of the province is drained
by the Little Colorado River.

West and southwest of the study area the Colorado Plateau descends to the Basin and Range province, an
area characterized by lower elevations and steeper relief. The steep mountains are formed by fault-
blocked and tilted basement rocks and sedimentary formations. The intermontane valleys are deep
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sedimentary basins filled with alluvial deposits. Mountain elevations range from 4,000 to 5,000 feet
above MSL, while the valleys range from 3,000 to a low of 500 feet above MSL at Davis Dam on the
Colorado River.

The Colorado Plateau and the Basin and Range provinces are separated by a transition zone that has
intermediate physiographic and geologic properties. The transition zone is not a formal province, but an
area where the steep drop-off in elevation is concentrated. In the study area, the transition zone first
becomes obvious at the Aubrey Cliffs near Seligman, Arizona. The western boundary of the transition
zone might be defined by the Grand Wash Cliffs and the adjacent Hualapai Valley, northeast of Kingman.
This is reflected in the change of elevation between Seligman (at 5,250 feet above MSL) and Kingman (at
3,336 feet above MSL).

3.1.1 Black Mesa Complex

Black Mesa is a massive highland in northeastern Arizona within the Colorado Plateau that covers
approximately 2.1 million acres. It rises abruptly in a 1,200- to 2,000-foot-high uneven wall along its
northern boundary, then slopes southwestward through gently rolling hills toward the Little Colorado
River. The maximum elevation at the northern rim of the mesa is approximately 8,200 feet above MSL.

The Black Mesa Complex is located on the northern portion of Black Mesa, south of Kayenta. Elevations
of the Black Mesa Complex range from about 7,200 feet above MSL on the northeast to 6,100 feet above
MSL on the southwest. The topography is characterized by gently rolling hills on a relatively flat mesa
that slopes to the southwest at a gradient of about 70 feet per mile. Four major steep-sided, deep washes
cut the Black Mesa Complex from the northeast to the southwest and direct surface drainage to the
southwest: Yellow Water Canyon and Coal Mine Wash on the north, Moenkopi Wash in the center, and
Dinnebito Wash to the south. The steep canyons cut by the washes are narrow, with several small terraces
developed only in the wider portions of the washes in the southwestern part of the Black Mesa Complex.
There is generally minor accumulation of alluvial material in those washes. Coal exposed on the steep
sides of those washes in several locations has burned in place to form outcrops of massive baked shale
and sandstone that is called clinker or scoria and is resistant to erosion. Weathering of the less resistant
surrounding rock has formed steep rounded buttes of hard shale and sandstone outcrops and clinker
material in the area of the Black Mesa Complex.

In the coal-mining areas within the Black Mesa Complex, surface mining of overburden and subsurface
coal resources has removed up to 250 feet of rock and effectively destroyed the structure and sedimentary
layers, to near the base of the Wepo Formation. Mining also has altered topographic features, such as
slope gradient and surface-drainage patterns. Through 2007, approximately 16,741 acres had been
disturbed by the Kayenta mining operation and 7,067 acres had been disturbed by the Black Mesa mining
operation. Restoration of mining sites to the approximate original contour is required by SMCRA. Mined
areas are backfilled and graded to approximate the original topographic relief. The approximate original
contour restoration is designed to reestablish the drainage pattern to approximate original conditions and
to blend in with the surrounding unmined areas. Restored areas generally have smoother contours with
less topographic relief than the original topography, and no pronounced landforms (e.g., no cliffs, steep
buttes, or narrow canyons).
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3.1.2 Coal-Slurry Pipeline

3.1.2.1 Coal-Slurry Pipeline: Existing Route

The existing pipeline route traverses the widely diverse topography of the Colorado Plateau and Basin
and Range provinces, as described above. Beginning in the Black Mesa Complex, the existing pipeline
route passes through the gently rolling hills of Black Mesa. At about CSP Milepost 4, it enters the steep-
sided, 250-foot-deep Moenkopi Wash—the wash cuts through the mesa in a northeast to southwest
direction, directing surface drainage to the southwest. Small terraces appear in the wider portions of the
wash. There is generally minor development of alluvial material in the wash, and the massive shale
outcroppings described above discourage erosion at several wash locations. The pipeline exits Moenkopi
Wash at Black Mesa Wash near CSP Milepost 19 and traverses the mesa downslope to the west.
Elevations range from about 6,900 feet above MSL at the Black Mesa Complex to 5,700 feet above MSL
at the southwestern edge of the mesa.

Leaving Black Mesa south of Tonalea, the pipeline route turns southwest and crosses Moenkopi Plateau.
The topography of the Moenkopi Plateau region consists of low mesas up to 300 feet high, incised by dry
washes and separated by relatively flat alluvial plains with localized sand dunes. Near Cameron, the
pipeline route crosses the flat plain of the Painted Desert and the Little Colorado River drainage at about
4,100 feet above MSL, then climbs westward onto the Coconino Plateau. Along the route, the Colorado
Plateau is at about 6,000 feet above MSL in elevation and characterized by generally flat terrain covered
with lava flows and abundant volcanic cinder cones.

Near CSP Milepost 169 and Seligman, the existing route drops off the Colorado Plateau into the transition
zone, an elevation change of about 1,000 feet. Elevations in the transition zone range from about

6,000 feet above MSL in the Juniper and Cottonwood Mountains to about 4,000 feet above MSL at the
base of the Cottonwood Cliffs near CSP Milepost 208. In the transition zone, the existing route traverses
rolling hills separated by nearly flat alluvial plains at lower elevations.

The route crosses the Basin and Range province from about CSP Milepost 208 to the Colorado River.
Elevations range from highs of about 6,900 feet above MSL in the Cerbat Mountains near Kingman and
the Black Mountains east of Bullhead City to lows of 2,600 feet in the Sacramento Valley and 300 feet
above MSL at the river. In the mountains, the pipeline is buried in rugged mountainous topography
separated by nearly level alluvial plains in the valleys.

3.1.2.2 Coal-Slurry Pipeline: Existing Route with Realignments

The pipeline realignments in Moenkopi Wash would be within the wash but outside the active channel,
generally within 200 feet of the existing pipeline route.

The Kingman reroute would depart the existing pipeline route near CSP Milepost 228 in the Hualapai
Valley and continue southwest across a gently northward sloping alluvial plain. It then would cross the
Hualapai Mountains, and then turn west to traverse the flat Sacramento Valley alluvial plain before
meeting the existing pipeline route near CSP Milepost 255. The elevation range is almost the same as for
the existing route. This reroute would traverse rugged mountains and nearly level alluvial plains of the
Basin and Range province.
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3.1.3 Water Supply
3.1.3.1 C Aquifer Water-Supply System

3.1.3.1.1 Well Field

The site for the proposed C-aquifer well field is located in a flat area within the Colorado Plateau
province and Little Colorado River drainage. Few landform features are found in this area that gently
slopes to the northeast and the Little Colorado River. Elevations range from about 5,300 feet above MSL
at the west end to 4,800 feet above MSL at the east end.

3.1.3.1.2 C Aquifer Water-Supply Pipeline

Both the Eastern and Western routes of the C aquifer water-supply pipeline would cross the Little
Colorado River and continue northeast through the western Painted Desert. The western Painted Desert is
an area of multicolored hills and escarpments that should not be confused with the eastern Painted Desert
located in and around Petrified Forest National Park 60 miles east of Leupp, Arizona. Elevations range
from about 4,700 feet above MSL at the Little Colorado River up to 5,100 feet above MSL on Newberry
Mesa. This area slopes southwest toward the Little Colorado River and generally has low relief until it
reaches the low escarpment of Newberry Mesa. The Eastern and Western routes separate near WSP
Milepost 27.

3.1.3.1.2.1 C Aquifer Water-Supply Pipeline: Eastern Route

The Eastern Route would trend northeast from WSP Milepost 27, roughly paralleling Oraibi Wash, and
pass through the community of Kykotsmovi. The area is characterized by low mesas with approximately
100-foot-high escarpments and flat, featureless plains that gently slope to the south and southwest. Oraibi
Wash has cut a channel into the plain about 60 feet deep. Elevations range from about 5,100 feet above
MSL on Newberry Mesa up to about 5,700 feet above MSL at WSP Milepost 76 in Oraibi Wash. The
route then would turn north and continue past a 200-foot-high sandstone escarpment onto Third Mesa,
then continue up the gently sloping Black Mesa and cross a 6,800-foot-high ridge to the coal-slurry
preparation plant, located at an elevation of about 6,400 feet above MSL. The route would follow the
trend of Dinnebito Wash but for the most part would be outside that drainage. The canyon cut by the wash
is narrow and steep sided, with small terraces developed only in the wider portions of the wash.

3.1.3.1.2.2 C Aquifer Water-Supply Pipeline: Western Route

The Western Route would turn northwest from WSP Milepost 27 and then north along the top of
Newberry Mesa and Ward Terrace at an elevation of about 5,000 feet above MSL. It would continue over
the Adeii Eechii (Red Rock) Cliffs and across the low mesas, dry washes, and flat alluvial plains with
localized sand dunes of the Moenkopi Plateau at an elevation of about 5,800 feet above MSL. South of
Tonalea the route would meet and parallel U.S. Highway 160 northeast through the flat Red Lake and
Klethla Valleys. Near WSP Milepost 127, it would turn southeast and continue over Black Mesa and
cross a 7,300-foot-high ridge to the coal-slurry preparation plant. Two additional pump stations would be
required along the Western Route to accommaodate the longer distance and higher elevation encountered.

3.2 GEOLOGY AND MINERAL RESOURCES

The Colorado Plateau physiographic province is characterized by relatively flat-lying and laterally
continuous Paleozoic and Mesozoic sedimentary formations, highlighted by coal-bearing rocks deposited
in the Black Mesa Basin that supply the Black Mesa mining operation (Figure 3-1). The Basin and Range
physiographic province is characterized by folded and block-faulted mountains of Tertiary volcanic and
sedimentary deposits, often with a central core of Precambrian metamorphic and/or granitic rocks,
separated by thick alluvium-filled sedimentary basins. The transition zone has geologic characteristics of
both provinces (refer to Map 3-1).
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Figure 3-1 Stratigraphic Column of Black Mesa Area
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The topography of the Colorado Plateau province in northern Arizona is the result of relatively gentle
structural folding caused by northerly trending uplifts. The Black Mesa Basin is a broad synformal
structure trending northwest to southeast. It is bounded on the southeast and east by the Defiance Uplift,
on the north by the Monument and Paiute Uplifts, and on the west by the Echo Cliffs and Kaibab Uplifts.
The Preston Mesa-Mount Beautiful Anticline and the Tuba City-Howell Mesa Syncline extend along the
southwestern side of the basin. The Defiance Anticline bounds the basin to the northeast and east. These
folds have very gentle dips even though their axial traces extend for miles. The north and northwest basin
boundary is formed by the Comb Ridge Monocline and Organ Rock Monocline, which dip down to the
southeast. These monoclinal folds compose the northwestern hydrologic barrier of the N aquifer in the
Black Mesa Basin.

Faulting is less extensive than folding in the study area. Normal faulting associated with fold axes is the
most common type found. None of these faults are considered significantly active, and there is no
indication that any recent volcanism, such as occurred in the San Francisco Peaks, ever extended to the
Black Mesa Basin. Although the Colorado Plateau experienced only minor Holocene seismic activity, the
margins of the plateau, including the western Grand Canyon, do exhibit some minor level of earthquake
hazard. Several recorded earthquakes have measured between 5 and 6 magnitude on the Richter scale.
Farther south, within the study area, the seismicity drops off, but occasional earthquakes in the Flagstaff
area have been in the 4 to 5 magnitude range. The region between Flagstaff and the Colorado River
experienced very little Holocene seismic activity. In general, the earthquake hazards in the study area are
minor.

3.2.1 Black Mesa Complex

3.2.1.1 Geologic Environment

The geology of the Black Mesa Complex area is dominated by relatively flat-lying sedimentary rocks
with minor structural deformation by local folding and faulting. The rock units of Black Mesa are
primarily undeformed and oriented in roughly horizontal beds. The Oljeto Syncline is a prominent fold
that cuts north-south across the area, and lesser folds, such as the Maloney Syncline, are roughly parallel
to it. Most faults are oriented east-west and are displaced less than 40 feet.

Coal rank, quality, and thickness vary among Peabody’s designated coal-reserve areas in the Black Mesa
Complex. Geological data from the individual coal-reserve areas were collected as part of Peabody’s
various permit application packages, including the LOM revision. In 1977, exploration drill holes
revealed specific aspects of the Black Mesa geology that contributed to the original and subsequent mine
plans. Coal seams were found to be thicker in the synclinal folds and thinned by erosion on the anticlines.
In the southeast part of the Black Mesa Complex area, all seven of the coal horizons are present at varied
depths. These depths are controlled by northwest-southeast trending fold belts and small-displacement,
high-angle normal faults. In the southern part of the Black Mesa Complex (Coal-Resource Area J-07), the
Oljeto Syncline controls the depth and location of the four minable coal horizons. The Oljeto Syncline
also is present along the Joint Use Boundary (Coal-Resource Areas J-01, N-06 [refer to Map 2-1 and
Map A-1]). In the northern part of the Black Mesa Complex (Coal-Resource Areas N-14, N-10, N-11),
structural disturbance is less pronounced and only two of the coal horizons are minable. Outcrops of coal
typically have been burned to form resistant clinker material.

The Yale Point Sandstone is a medium- to coarse-grained quartz sandstone. It is interbedded with the
underlying Wepo Formation and can exceed 200 feet of thickness in the outcrop on the northeastern edge
of Black Mesa. The Yale Point Sandstone contains only a minor coal seam or two and is not considered
economic to mine.
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3.2.1.2 Geologic Natural Areas

There are no existing or proposed geologic natural areas in the Black Mesa Complex designated to
preserve and protect unique or valuable geologic resources.

3.2.1.3 Mineral Resources

The Black Mesa Basin has proven coal reserves that have been mined for use by local communities as
well as commercial enterprises. Economically viable coal reserves occur in the Toreva Formation, Wepo
Formation, and Dakota Sandstone.

Coal beds in the Dakota Sandstone are present throughout the region, mostly in the carbonaceous shale
middle member. The USGS estimates 9.6 billon tons of inferred coal resources in the Dakota Formation
at Black Mesa. Historically, the Dakota coal beds have been mined at three locations on Black Mesa
outside the Black Mesa Complex for local use as fuel. Coal beds in other sedimentary basins produce
economically viable quantities of coal-bed methane (CBM) gas from the Dakota Formation. The Dakota
Sandstone is stratigraphically below the Wepo Formation and not affected by mining activities.

The carbonaceous middle member of the Toreva Formation contains several coal beds up to 7 feet thick.
The USGS estimates 6 billion tons of inferred coal resources in the Toreva Formation. The Toreva
Formation has been mined near Keams Canyon, which is outside the Black Mesa Complex. The Toreva
Formation is stratigraphically below the Wepo Formation.

Economically viable reserves of coal are found in the Wepo Formation. In 2005, more than 13 million
tons of coal were extracted by the Kayenta and Black Mesa mining operations. Through 2007, 345
million tons of coal had been mined under existing OSM permits. Prior to the existing OSM permits,
approximately 52 million tons of coal had been mined, a total of approximately 297 million tons from the
two mining operations (as of 2007). The USGS’ inferred total coal resource in the Wepo Formation
exceeds 4.8 billion tons.

No other mineral resources of economic value (either metallic nor nonmetallic) are present in abundance.
Minor quantities of the mineral material scoria are present; it is often used for road maintenance and in
reclamation.

3.2.1.4 Paleontological Resources

The Cretaceous coal-bearing strata being mined in the Black Mesa Basin contain abundant plant and
animal fossils and have high potential for yielding paleontological resources. The strata are laterally
extensive and outcrop at many localities that have allowed collection and examination of the fossil
assemblages that occur at the Black Mesa Complex. The paleontological resources contained in these
rocks are common throughout Black Mesa.

3.2.2 Coal-Slurry Pipeline

3.2.2.1 Coal-Slurry Pipeline: Existing Route

More than half of the existing coal-slurry pipeline (which currently is not in operation), from the Black
Mesa Mine to about Seligman (including the pipeline realignments in Moenkopi Wash), is within the
Colorado Plateau physiographic province. The existing pipeline route traverses the transition zone from
about Seligman to Kingman and the Basin and Range province from Kingman (including the Kingman
reroute) to the terminus.
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3.2.2.1.1 Geologic Environment

The existing pipeline route begins at Black Mesa and extends southwest to the Little Colorado River near
Cameron. The geology of this area includes surface exposures of the Upper Cretaceous Toreva
Formation, Wepo Formation, and Yale Point Sandstone (all part of the Cretaceous Mesa Verde Group) as
well as Mancos Shale. The Toreva Formation and Mancos Shale are exposed in several washes that cut
through the Wepo Formation. The more established washes (Wepo, Oraibi, and Dinnebito) contain
Quaternary alluvium. Several geologic structures with subtle folding and faulting characterize the Black
Mesa area. These structures include the Oraibi Monocline, Wepo Syncline, Cow Springs Anticline, and
Black Mesa Syncline.

Continuing west to Cameron and on to Seligman, the existing route traverses surface exposures of
relatively flat-lying Jurassic, Triassic, and Permian sedimentary rocks. Between CSP Mileposts 65 and
79, the pipeline route crosses the Chinle Formation, which contains swelling clays and expansive soil that
potentially can affect pipeline structural stability. Uranium, and localized waste piles from historical
uranium mining having potentially high levels of radiation, could be present in that area of the Chinle
Formation. The pipeline route crosses the inactive Mesa Butte Fault about 23 miles southwest of
Cameron between CSP Mileposts 99 and 100. Between Cameron and Seligman, the surface geology
consists primarily of Permian sedimentary rocks and Quaternary volcanic rocks and basalt flows.

From Seligman westward, the existing route traverses surface exposures of transition zone rocks that
include Precambrian granites, Paleozoic limestones, Tertiary volcanic and basaltic rocks, and Quaternary
alluvium in streambeds. Several inactive faults are present in this area, including the Grand Wash-
Cottonwood Fault at about CSP Milepost 210, which defines the boundary between the transition zone
and Basin and Range province.

West of the Cottonwood Fault, the route traverses mountain ranges and valleys of the Basin and Range
province and encounters surface exposures of Precambrian granitic and metamorphic rocks, Tertiary
volcanics, and Quaternary alluvium. Several inactive faults are crossed at the fault-block boundaries of
mountain ranges east and west of Kingman and west of the Sacramento Valley.

3.2.2.1.2 Geologic Natural Areas

There are no existing or proposed geologic natural areas along the existing route designated to preserve
and protect unique or valuable geologic resources.

3.2.2.1.3 Mineral Resources

The existing pipeline begins on Black Mesa where it is buried within coal-bearing sedimentary rocks at a
width and depth that has not affected near-surface coal resources.

There are no known noncoal mines or mineral deposits of economic value in the segment of the existing
pipeline route corridor that traverses the Colorado Plateau. The pipeline route crosses the Cameron
mineral district that historically has been mined for uranium and vanadium; however, the Navajo Nation
has banned uranium mining on tribal land.

The segment of pipeline route from Kingman to Laughlin crosses several mining districts with numerous
mines and mining claims. These include the Wallapai silver-gold-lead-zinc district in the Cerbat
Mountains north of Kingman, the Union Pass gold-silver-beryllium district in the Black Mountains, and
the San Francisco gold-silver-fluoride district and Oatman gold-silver-lead district, both in the Black
Mountains southeast of Bullhead City.
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The existing route encounters no active or inactive mineral material pits as it traverses the Colorado
Plateau or transition zone. Southeast of Kingman, it traverses an existing mineral material pit in the
foothills of the Hualapai Mountains.

3.2.2.1.4 Paleontological Resources

Surface exposures of Paleozoic and Mesozoic rocks occur along the Colorado Plateau and transition zone
segments of the existing route. Cretaceous coal-bearing strata that contain abundant plant and animal
fossils are found on Black Mesa. The paleontological resources contained in these rocks are common
throughout Black Mesa.

Paleozoic sedimentary rocks, including limestones equivalent to the Mississippian-age Redwall
Limestone and the Devonian-age Temple Butte Limestone, outcrop in the western Colorado Plateau and
transition zone. These limestones have high potential for yielding paleontological resources; however, the
paleontological resources contained in these rocks are common throughout the Colorado Plateau.

From the Kingman area west, the existing pipeline crosses Precambrian granitic rocks and Tertiary
volcanic rocks in the Hualapai Mountains, and Quaternary alluvium in the Hualapai and Sacramento
Valleys. None of these rock types are considered fossil-bearing.

3.2.2.2 Coal-Slurry Pipeline: Existing Route with Realignments
3.2.2.2.1 Geologic Environment

The pipeline realignments in Moenkopi Wash would be entirely within the Colorado Plateau province and
traverse surface exposures of the Upper Cretaceous Wepo and Toreva Formations and the Mancos Shale
on Black Mesa. Portions of Moenkopi Wash contain Quaternary alluvium.

The Kingman reroute would traverse mountain ranges and valleys of the Basin and Range province and
encounter surface exposures of Precambrian granitic and metamorphic rocks, Tertiary volcanics, and
Quaternary alluvium. Inactive faults are present at the fault-block boundaries of mountain ranges east and
west of Kingman.

3.2.2.2.2 Geologic Natural Areas

There are no existing or proposed geologic natural areas along the realignments that are designated to
preserve and protect unique or valuable geologic resources.

3.2.2.2.3 Mineral Resources

The pipeline realignments in Moenkopi Wash would traverse coal-bearing sedimentary rocks on Black
Mesa. There are no known mineral deposits or mineral districts along this realignment. No active or
inactive mineral material pits are in this area, and the realignments would be outside any mineral district.

There are no known mineral deposits of economic value reported along the Kingman reroute. The reroute
would pass through one mining district south of the town of McConnico. The mines of the McConnico
district—past producers of gold and silver—were discovered in the early 1900s and did not produce
beyond 1950. The reroute also would pass through an existing mineral materials pit southeast of
Kingman.

3.2.2.2.4 Paleontological Resources

The pipeline realignments in Moenkopi Wash would traverse a geologic area comparable to that of the
existing route. Cretaceous coal-bearing strata that contain abundant plant and animal fossils are found on
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Black Mesa. The paleontological resources contained in these rocks are common throughout the Black
Mesa Basin. The Kingman reroute would traverse outcrops of Precambrian granitic rocks and Tertiary
volcanic rocks in the Cerbat Mountains.

3.2.3 Water Supply
3.2.3.1 C Aquifer Water-Supply System

3.2.3.1.1 Well Field

The proposed C-aquifer well field is located within the Colorado Plateau province and the Little Colorado
River drainage. Other than small areas of stream alluvium in creeks and washes, rocks exposed at the
surface include the Permian Kaibab Formation and Triassic Moenkopi Formation. The surface geology
and structural geology are shown on Map 3-2.

No subsurface economic mineral resources are known to exist in the well field area. There are no existing
or proposed geologic natural areas in the well field area. There are no known mineral deposits of
economic value in the well field area. No active or inactive mineral material pits are located in the well
field area. The paleontological resources contained in the fossil-bearing Kaibab Formation and Moenkopi
Formation are common throughout the Colorado Plateau.

3.2.3.1.2 C Aquifer Water-Supply Pipeline

At the well field, the pipeline route is underlain by the Kaibab Formation. As the route progresses toward
the coal-slurry preparation plant, it crosses successively younger geologic units. Heading north from the
well field, it would traverse surface exposures of relatively flat-lying Permian, Triassic, and then Jurassic
sedimentary rocks. At the Little Colorado River crossing, the two subalternatives would be on Quaternary
alluvium. Between CSP Mileposts 24 and 34, the pipeline would cross the Chinle Formation, which
contains swelling clays and expansive soil that can affect pipeline structural stability. Deposits of uranium
and localized waste piles from historical mining of uranium, with potentially high levels of radiation,
could be present in that area of the Chinle Formation. The two alternative routes separate near CSP
Milepost 27. Both the eastern and western pipeline routes would cross the major geologic units present in
the Black Mesa Basin.

3.2.3.1.2.1 C Aquifer Water-Supply Pipeline: Eastern Route (Agencies’ Preferred Alternative)

The Eastern Route would begin traversing Cretaceous sedimentary rocks near Kykotsmovi. The two
subalternative routes through the Kykotsmovi area would be on Dakota Sandstone. The remainder of the
Eastern Route would be on alluvium or surface exposures of the Wepo and Toreva Formations. On Black
Mesa, the route would traverse coal-bearing sedimentary rocks. Cretaceous coal-bearing strata on Black
Mesa contain abundant plant and animal fossils. The paleontological resources contained in these rocks
are common throughout the Black Mesa Basin.

There are no existing or proposed geologic natural areas along the Eastern Route. There are no known
noncoal mines or mineral deposits of economic value along the eastern pipeline route, nor are there any
mineral material pits.

3.2.3.1.2.2 C Aquifer Water-Supply Pipeline: Western Route

The Western Route would traverse surface exposures of Triassic, Jurassic, and Cretaceous sedimentary
rocks, and alluvium in washes and on the Moenkopi Plateau. The remaining 10 miles of the Western
Route would be on surface exposures of the Wepo and Toreva Formations on Black Mesa. The route also
would traverse coal-bearing sedimentary rocks on Black Mesa. Cretaceous coal-bearing strata on Black
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Mesa contain abundant plant and animal fossils. The paleontological resources contained in these rocks
are common throughout Black Mesa Basin.

There are no known existing or proposed geologic natural areas along the alternative route. There are no
known noncoal mines or mineral deposits of economic value along the Western Route. There are no
mineral material pits along the Western Route.

3.3 SOIL RESOURCES
3.3.1 Black Mesa Complex

The soils on the plateaus, mesas, hillsides, and fan terraces of the Colorado Plateau range from very

shallow (a few inches) to deep (5 feet) and generally are well drained. Many have formed in basalt and
pyroclastics and are very cindery. The water-erosion potential is usually slight to moderate, but may be
high in areas with steeper slopes. Wind-erosion potential is often moderate to severe. Many portions of
the Colorado Plateau are subject to high wind and water erosion due to sparse vegetation cover and soil

type.

Soils within the Black Mesa Complex are derived primarily from the Cretaceous Mesaverde Group, a
series of sedimentary sandstones, siltstones, and mudstones. In 1979, 1983, 1985, 2000, and 2003, site-
specific soil surveys, required by SMCRA, were conducted by private contractors in the Black Mesa
Complex area, along with the surrounding areas, to provide detailed soil taxonomy. The surveys
identified 14 soils in and surrounding the area. These soils were predominantly very fine- to fine-grained
sandy loams with minor smectitic clayey soils. The smectite clays, also referred to as “swelling clays,”
can undergo as much as a 30 percent volume change due to wetting and drying. Soils in the area can be
characterized generally as well drained with moderate shrink-swell potential (with the exception of the
smectitic clayey soils) and as slightly susceptible to wind erosion.

On reclaimed surface mines, topsoil is essential for reestablishing native vegetation and forage. Subsoil
and weathered rock overburden beneath the topsoil supply additional nutrients and moisture for plant
growth. The removal and replacement of all topsoil is required by SMCRA unless it is demonstrated that
selected subsoil or spoil is better suited for growing plants. Topsoil is removed as a separate layer before
mining and is either spread on nearby regraded areas or, if necessary, temporarily stockpiled. Topsoil is
spread to the appropriate depths for the approved postmining land use.

By definition, topsoil means the A and E soil horizon layers of the four master soil horizons (30 CFR
701.5). The soils of the Black Mesa Complex have A horizons that range in thickness between 0 to 1 inch
and 0 to 4 inches, depending on the soil. The topsoil is of insufficient quantity to salvage as a separate
layer and must be salvaged together with suitable subsoil and suitable unconsolidated material below the
subsoil to provide a topsoil mixture suitable for reclamation. When topsoil material requirements to
support the reclamation plan so demand, Peabody salvages the residual soils unless their depth makes
salvage impractical. The soil surveys assessed residual soils’ unsuitability for restoration based on four
conditions: selenium concentration, sodic zones, pH, rock fragment percentage, and acid-forming spoils.

Soils developed from the coal-bearing parent rock of the Mesaverde Group have the potential for higher
than normal selenium concentrations. Native vegetation that bioaccumulates selenium on these soils can
create a level of toxicity in the forage high enough to affect cattle. For this reason, Peabody has conducted
geobotanical studies (submitted as part of Peabody’s permit application) on the disturbed areas in support
of the suitability assessments of topsoil material.
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Map 3-2 Surface Geology and Structure
Proposed C-Aquifer Well Field
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The geobotanical studies demonstrated that selenium-accumulating plant populations are common locally
in certain subhabitats in the area. The selenium accumulators occurred on the shallow soils associated
with wooded ridges and disturbed areas, and were absent from the broad sagebrush valleys and wash
terraces where the deeper soils occur. Based upon the results of selenium analysis in plants and soils at a
representative cross section of sites where accumulator plants were found, the soils in which they were
growing are not seleniferous. No selenium poisoning of livestock has been reported in or surrounding the
Black Mesa Complex.

Overburden material, which could be used to provide soil, also was evaluated for this problem. Initial
results indicated the probability of suspect concentrations of plant-available selenium occurring in
regraded spoils. The assessment of overburden for 13 mining areas concluded that selenium has the
potential to occur in seven of those areas. Most values that exceeded the suspect level of 0.26 ppm
approved by OSM were less than 0.30 ppm. More recent analysis of selenium levels of regraded spoil in
comparison to selenium blood levels in cattle grazing on reclaimed areas indicate that the selenium levels
present in the regraded spoil do not pose a threat to livestock. No selenium monitoring in the regraded
spoil is currently required.

Sodium adsorption ratios (SAR) greater than 18 or 22, depending on soil texture, are indicative of
elevated sodium in soil. The overburden assessment for 11 mining areas concluded that there was
potential for sodic zones to occur in 10 areas at or near the surface of regraded soils.

Alkaline and acidic soils are typical in coal seams and in deeper subsurface soils. Overburden materials
having elevated SAR also may have unsuitable pH values: either alkaline pH values greater than 8.8, or
acidic pH values less than 5.5. However, acidic soils may not be a significant issue because of excess
alkalinity measured in many core samples.

Negative acid-base account potential values indicate a potential for acid-forming zones that make spoil
unsuitable for use as replacement soil in reclamation areas. Negative acid-base accounting has been
detected at unsuitable levels in about 10 percent of the total samples of spoil collected and analyzed.
Acidic or acid-forming spoils are not anticipated in most areas.

Seventeen years of sampling show that about 10 percent of near-surface spoil is unsuitable to reestablish
native vegetation and forage after mining, overburden mixing, and final grading. These areas are
mitigated by placing 4 feet of suitable plant growth material (suitable spoil on topsoil) on the unsuitable
material.

3.3.1.1 Prime Farmland Determination

The soils that occur are predominantly in the Natural Resource Conservation Service (NRCS) land
capability Classes VI and VII. Soils in Classes VI and VII have severe to very severe limitations that
make them unsuitable for cultivation and limit or restrict their use largely to pasture, range, woodland, or
wildlife habitat. Soils in these groupings are used primarily for livestock grazing. The land in the Black
Mesa Complex area has received a negative determination as prime farmland from the NRCS (Peabody
1985, 1986).

3.3.2 Coal-Slurry Pipeline

As stated previously, the existing coal-slurry pipeline (which currently is not in operation) crosses two
physiographic provinces—the Colorado Plateau and the Basin and Range, with a transition zone between
the two. In the Basin and Range province and the transition zone, the soils in the valleys generally have
formed from mixed alluvium. The soil depths range from very shallow to deep and are typically gravelly,
sandy, or loamy with caliche in the subsurface. The erosion potential is slight to moderate, typically
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increasing with greater slope. In the floodplains, terraces, and alluvial fans of the Colorado River area, the
soils have formed in alluvium derived from igneous and sedimentary rocks. They are deep soils and are
sandy, loamy, or gravelly on the surface. Caliche is typical in the subsurface of soils developed on the
terraces and alluvial fans. The erosion potentials are slight to moderate, increasing with greater slope.

Between CSP Mileposts 65 and 79, the existing route crosses soil derived from the Chinle Formation,
which contains swelling clays and expansive soil that can affect pipeline structural stability. Deposits of
uranium and localized waste piles from historical mining of uranium, with potentially high levels of
radiation, could be present in that area of the Chinle formation.

Both the pipeline realignments in Moenkopi Wash and the Kingman reroute are located within the same
general areas as the existing route and would cross the same soil types.

Although there is no prime and unique farmland along the existing route, the American Farmland Trust
identified high-quality farmland on private and State Trust Land near Seligman, Arizona (between CSP
Mileposts 170 and 180).

3.3.3 Water Supply
3.3.3.1 C Aquifer Water-Supply System

3.33.1.1 Well Field

Soils in the area of the well field are considered to be well drained, with a clay content of less than

20 percent and a low shrink-swell potential. The wind erodibility for soils in this area is high due to
sparse vegetation. Susceptibility for soil-induced corrosion of concrete is low. Susceptibility for corrosion
of uncoated steel is high throughout most of the well-field area, with the exception of a small area in the
southwestern corner of the well field characterized as holding moderate potential.

3.3.3.1.2 C Aquifer Water-Supply Pipeline

Soils along the Eastern Route can be described generally as either well drained or somewhat excessively
drained. The shrink-swell potential is generally low; however, minor areas along the middle and
approximately the last 10 miles of the Eastern Route have moderate shrink-swell potential. The majority
of soils along the Western Route are characterized as excessively drained. Two small transects in the
middle of the Western Route and approximately the last 20 miles to the coal-slurry preparation plant are
well drained. The shrink-swell potential of the soils along the route is generally low, with the exception of
two small transects in the middle of the route, where soils have high shrink-swell potential.

As discussed in Section 3.3.1.1, soils that occur in the project area are predominantly unsuitable for
cultivation. There is, however, limited agriculture along the proposed C aquifer water-supply pipeline’s
Eastern Route. Small farm plots on the order of 1 acre typically may be located within the major washes
on the relatively flat terraces where more soil has accumulated. Although the farm plots are sited adjacent
to drainage channels, there are no flood irrigation features such as dikes, diversions, or canals to water the
crops. The availability and quality of surface water is uncertain and unreliable. Instead, moisture for the
crops is provided by infrequent rainfall events. These farm plots are established on an opportunistic and
intermittent basis because they depend on sufficient rainfall for a successful crop. For these reasons,
Peabody considers the farm plots as “kitchen gardens” used to augment the household food supply and
does not include them as an established land use requiring reclamation.
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3.4 WATER RESOURCES (HYDROLOGY)

Surface drainage of northern Arizona is a consequence of the topography of the Colorado Plateau
physiographic province in the east and the Basin and Range physiographic province in the west. The
Black Mesa Complex and the C aquifer water-supply system are entirely within the Colorado Plateau,
while the coal-slurry pipeline is within both the Colorado Plateau province and the Basin and Range
province.

The Colorado Plateau is a region of low relief, punctuated by erosional plateaus; steep-sided, river-cut
canyons; and isolated volcanic landforms. The area stands high in elevation relative to surrounding parts
of Arizona. Drainage is controlled by the perennial Colorado River flowing from the northeast to the
west, and by the Little Colorado River running from the south near the White Mountains to its junction
with the Colorado River downstream from Page, Arizona. The Little Colorado River is intermittent
(flowing certain times of the year) from Holbrook, Arizona, to the Colorado River. To the west and
southwest, the Colorado Plateau gives way to the Basin and Range province, characterized by lower
elevations and steeper relief. The Basin and Range comprises north- to northwest-trending, discontinuous,
steep-sided mountain ranges interspersed with deep alluvial valleys. Major watersheds are shown on

Map 3-3.

Black Mesa is a major physiographic feature of the Colorado Plateau. Washes, including Moenkopi,
Dinnebito, Oraibi, Polacca, and Jeddito, drain Black Mesa to the southwest and join the Little Colorado
River, as shown on Map 3-4. Laguna Creek and Chinle Wash drain to the north and join the San Juan
River. All of the washes draining Black Mesa are intermittent. None of the tributaries or washes is a
reliable source of water for irrigation or potable use.

Tributaries that are fed by springs, potentially affected by N-aquifer groundwater pumping or by mining
operations, include Moenkopi, Dinnebito, Oraibi, Coal Mine, and Yellow Water Canyon washes and
Laguna Creek on Black Mesa (refer to Map 3-4). Streams potentially impacted by C-aquifer pumping are
shown on Map 3-5 and include lower Clear Creek, lower Chevelon Creek, and the Little Colorado River
near Winslow.

Numerous springs are found across and adjacent to the Hopi and Navajo Reservations, some of which
have important cultural value to either or both tribes. Lower Moenkopi Village, on the Hopi Reservation,
obtains water from a spring near Moenkopi Wash. There are more than 200 other springs on the Hopi
Reservation with cultural or water-supply value to the community. Many of these springs are local and
not associated with the major regional aquifers. Four of the larger and/or consistent springs have been
monitored by the USGS since at least 1995. These include Moenkopi School (19 af/yr in 2005), Pasture
Canyon (54 af/yr in 2005), Burro Springs (0.3 af/yr in 2005), and Unnamed Spring near Dinnehotso

(35 af/yr in 2005) in the unconfined portion (upper surface is open to the atmosphere through permeable
overlying material) of the N aquifer (Truini 2006). These springs have shown fluctuations but no long-
term trends are apparent (USGS 1985-2005). Since these springs occur where the N aquifer is at or near
the ground surface, a portion of the spring flow may be due to the infiltration of rain water. Fluctuation in
spring flow may be due, in part, to variations in precipitation.

Blue Springs (long-term average 164,000 af/yr) is the discharge point for most C-aquifer water flowing
north from the Mogollon Rim. Blue Springs is a series of springs located in the Little Colorado River
gorge upstream from the river’s confluence with the Colorado River mainstem.
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There are several groundwater sources within the project area, each of varying water quality, water-
yielding capability, and accessibility. Figure 3-1 (refer to Section 3.2) identifies the significant water-
bearing units in the study area. Significant water-bearing formations and associated aquifers include the
following, in descending order:

e The alluvial system, composed of gravel, sand and silt, associated with stream channels that occur
in the vicinity of the Black Mesa area (OSM 2006). This system is local and varies greatly in size
and extent depending on the nature of the stream channels.

e Water-bearing formations of the Mesa Verde Group, specifically the Wepo Formation containing
siltstone, mudstone, sandstone, and coal beds. There are no developed Wepo water-use locations
on the leasehold (Peabody 1986, revised 2003). The Wepo aquifer is discontinuous across the
leasehold and does not constitute a regional aquifer.

e The D aquifer, which includes the Dakota Sandstone, portions of the Morrison Formation, and the
Cow Springs Sandstone (ADWR 1989); the D aquifer is confined (groundwater in the aquifer is
under pressure and will rise above the level at which it is encountered by a well) by the overlying
Mancos Shale.

e The N aquifer includes the Navajo Sandstone, the Kayenta Formation, and the Lukachukai
member of the Wingate Sandstone; the N aquifer is confined by the overlying Carmel Formation.

e The C aquifer includes the Kaibab Formation, the Coconino Sandstone, and the upper part of the
Supai Group; in some areas the C aquifer is confined by the overlying Moenkopi and Chinle
Formations.

e The Redwall-Muav aquifer (R aquifer) is composed of the Redwall-Muav limestones that
underlie the C aquifer. Over most of the study area, the Redwall-Muav limestones are separated
from the overlying C aquifer by the relatively impermeable silts and clays of the lower Supai
Group. However, in the area west of Cameron, water from the C aquifer is thought to move
downward through faults and fractures in the Supai Group into the R aquifer before discharging
at Blue Springs.

The relationships among these units in the project area are shown on Figure 3-2. The extent of the
regional aquifers is shown on Maps 3-4, 3-5, and 3-6 (the R aquifer does not outcrop in the study area and
is not shown on the surface maps). The regional aquifers (D, N, C, and R) extend over large areas and are
controlled by the regional northern dip of the rocks and the basin structure beneath Black Mesa. The

R aquifer is deeply buried throughout the study area. Water from Blue Springs is nonpotable

(3,000 milligrams per liter [mg/L] of TDS), and no wells in the study area produce water from the

R aquifer. The C aquifer is at the surface south of the Little Colorado River but is buried beneath more
than 5,000 feet of sedimentary rock under the area of the Kayenta and Black Mesa mines. With the
exception of the southeast portions of the D and N aquifers and the C and R aquifers west of Cameron,
there is little interconnection among the major water-bearing units. It should be noted that, for
convenience of presentation, the vertical exaggeration on Figure 3-2 is large (26 times), giving the
impression of much greater structural relief than actually exists.
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Of principal interest to this project is the N aquifer, which is the current and proposed source of water
supply for mining operations. The N and C aquifers are the major sources of potable water for municipal
use. Until December 2005 when mining at the Black Mesa operation ceased, the N aquifer was the
primary source of water supply for the coal-slurry pipeline. The N aquifer can be characterized as a
sandstone aquifer with low transmissivity that is confined beneath the leasehold, the central portion of the
Navajo Reservation, and the northeast portion of the Hopi Reservation. The Peabody well field is in the
confined area of the N aquifer, which is shown on Map 3-4. The aquifer is unconfined in the areas of
Moenkopi and Tuba City where significant springs occur. The C aquifer is characterized as a moderately
transmissive sandstone aquifer and generally is unconfined south of the Little Colorado River and in the
southwestern corner of the Navajo Reservation. It is deep and confined under Black Mesa and beneath the
Hopi Reservation. The aquifer in the area of the proposed C-aquifer well field is unconfined.

The N and C aquifers are large aquifer systems; water in storage is estimated to be 166 and 413 million
acre-feet, respectively (ADWR 1989; Eychaner 1983). Recharge is from precipitation and is estimated to
range from 2,600 to 20,248 af/yr (Brown and Eychaner 1988; Eychaner 1983; GeoTrans 1987; Lopes and
Hoffman 1997, and Zhu 2000), with a median of 13,000 af/yr for the N aquifer, and 319,000 af/yr for the
C aquifer, or approximately 0.008 and 0.08 percent of the water in storage (Eychaner 1983; Hart et al.
2002). Because the annual recharge is small compared to the volume of water in storage, aquifer water
levels do not fluctuate significantly in response to typical wet and dry cycles of precipitation.

3.4.1 Black Mesa Complex

Water resources in the Black Mesa region, particularly the eastern portion of the area where the existing
and planned water production facilities are located, have been studied for many years. Peabody has
conducted extensive surface water and groundwater studies in support of its permit applications and
associated regulatory requirements.

These studies include sedimentation and streamflow measurements, as well as detailed groundwater
modeling of the N and D aquifers, and are referenced throughout this section of the EIS. OSM prepared a
Cumulative Hydrologic Impact Analysis (CHIA) of the coal lease area in 1989 (USDI 1989). The purpose
of the CHIA is to evaluate the potential for damage to the hydrologic balance outside the Black Mesa
Complex. The hydrologic balance is the relationship between the quality and quantity of water inflow to,
and water outflow from, a hydrologic unit such as a drainage basin or aquifer. The CHIA currently is
being updated to include information from additional water resource studies available since the first
CHIA report and to determine potential mining-related hydrologic impact on the existing and foreseeable
water uses. Existing hydrologic conditions, including the ongoing mining operations, are described in the
following subsections.

3.4.1.1 Surface Water

Two major drainages convey runoff and spring discharge from the Black Mesa Complex including
Moenkopi Wash and Dinnebito Wash (refer to Map 3-4). The two washes are intermittent and discharge
to the Little Colorado River system. Additionally, five relatively large washes feed Moenkopi Wash on
the mine leasehold—Yucca Flat, Red Peak Valley, Reed Valley, Coal Mine, and Yellow Water Canyon.

Flows are highly variable and primarily consist of storm runoff. As is typical of the area, runoff from
storm events can range from a few cubic feet per second (cfs) to more than 10,000 cfs, depending on the
location, intensity, and duration of a storm. Perennial reaches (flowing continuously at that point) are the
result of saturated rock units at the surface and the discharge of alluvial aquifers holding stormwater bank
storage. This flow is referred to as base flow and is generally synonymous with the low flow of the
stream. When base flow occurs, Peabody measures flows in each of the washes within the Black Mesa
Complex. Base flow is generally low and ranges from 0.020 to 0.29 cfs for Coal Mine Wash, 0.09 to
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Complex. Base flow is generally low and ranges from 0.020 to 0.29 cfs for Coal Mine Wash, 0.09 to

0.17 cfs for Moenkopi Wash, 0.002 cfs for Dinnebito Wash, 0.08 cfs for Reed Valley Wash, 0.071 cfs for
Red Peak Valley Wash, and 0.027 cfs for Yellow Water Canyon Wash. Not all stream reaches within the
permit area have periods of base flow.

The USGS monitored streamflow on Coal Mine Wash (three locations) and Moenkopi Wash (two
locations) sporadically throughout the 1970s within the permit and adjacent area. After 1980, all on-site
streamflow monitoring was performed by Peabody. Peabody surface-water monitoring has occurred at
14 locations within the permit area, and includes all major drainages and tributary drainages.

Monitoring of surface water is a routine permit requirement for Peabody. Peabody categorizes surface-
water quality data based on three sources of surface water monitored—rainfall (stormwater), snow melt,
or base flow. Water-quality analyses indicate a variety of water types, mostly calcium/magnesium sulfate
and calcium/magnesium bicarbonate waters. Stormwater generally has less contact time with salt-
containing materials that results in less concentration after evaporation. Therefore, TDS concentrations
tend to decrease as runoff increases. Mean concentration of stormwater is given in Table 3-1.

Table 3-1 Mean Concentrations of Chemical Parameters in Stormwater,
Stream Monitoring Sites by Site Number (1986 to 2002)
Reed
Dinnebito Valley |Yellow Water|Yazzie Red Peak Moenkopi
Wash Wash Wash Wash | Coal Mine Wash  |Valley Wash Wash
34 78 37* 50 15 157 16 18** 25 14 155 35 26
pH 8.1 8.0 8.0 8.0 8.0 8.2 8.1 8.0 8.0 8.3 8.3 8.1 8.0
TDS 1,170| 1,489 1,485 755 686 231 471] 1,335| 1,538 268 316 292 1,109
Alk 91 87 121 86 85 111 80 123 119 92 88 68 107
SO, 740 937 694 437 398 122 242 810 977| 109 128 118 660
Ca 166 194 162 125 127 50 87 165 168 46 43 52 152
Mg 70 98 105 44 34 8 19 80 97 12 12 11 66
Na 75 98 100 19 16 4 13 104 141 15 31 5 83
C1 17 22 213 17 10 3 8 26 20 10 11 4 38

SOURCE: Peabody Western Coal Company 1986
NOTES: *Excludes chemical data for two samples that were influenced by magnesium chloride spills upgradient of this
monitoring site.
**Includes chemical data from subsites FLUM18 and CG18.
pH = acidity, TDS = total dissolved solids, Alk = alkalinity, SO, = sulfate, Ca = calcium, Mg = magnesium,
Na = sodium, CI = chloride

Peabody’s LOM applicaton indicates 163 impoundments to exist in 2008 under SMCRA to control
sediment transport from mined areas into the washes. A total of 51 impoundments are proposed to be
permanent (left as part of the postmining landscape). Location of these impoundments, along with other
water features on the permit area, are shown on Map 3-7 (as of 2007).
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Permanent internal impoundments on the mining operation areas also have been monitored for water
quality (Table 3-2). Most, but not all, values fall within the draft livestock-watering standards established
by the USEPA (1995), Hopi Tribe (1998), and Navajo Nation (1999). With the exception of
Impoundment Site No. N2-RA, the quality of water in these impoundments is similar in range to natural
stormwater flow, with TDS, sulfate (SO,), calcium (Ca), magnesium (Mg), sodium, and chloride (CI)
lower than natural drainages. Reclaimed areas have generated runoff that is similar in water-quality
composition.

Table 3-2 Mean Concentrations of Chemical Parameters,
Permanent Internal Impoundments by Site Number (1986 to 2002)

116 | 124 | 118% | N1I-RA | 122* | 123% | 112% | 113* | 119° | N7-D | N2-RA | N2-RB |N2-RC| N8-RA

pH 8.2 7.8 8.6 9.5 80/ 75 7.8 7.9 7.9 8.1 8.5 8.1 8.6 8.0
TDS 459 205 144 424 143| 177, 281 603] 165 939 11,944 566 227 133
Alk 84 100] 105 145 96| 102] 109 205 116 74 301 113 97 56
SO, 225 68 16 180 15 21 98 252 25 595/ 8,280 297 79 34
Ca 63 44 24 34 25| 26 24 46 28 155 451 108 44 26
Mg 25 13 11 23 9 9 12 21 12 56 549 34 12 4
Na 29 4 5 69 4 7 44 117 9 41 2414 12 6 2
C1 10 3 5 7 5 6 4 8 2 20 54 6 4 4

SOURCE: Peabody Western Coal Company 1986

NOTES: ®Pre-law area ponds.
pH = acidity, TDS = total dissolved solids, Alk = alkalinity, SO, = sulfate, Ca = calcium, Mg = magnesium,
Na = sodium, CI = chlorine

In compliance with NPDES Permit No. NN0022179, Peabody conducts regularly scheduled inspections
of impoundments to monitor and assess conditions including seepage from impoundments and potential
effects on livestock drinking water. Several of the seeps found during the 2005 inspections downstream of
impoundments with outfalls permitted under the NPDES permit (NPDES impoundments) have the
potential to be accessed and used by livestock as a source of drinking water.

The Hopi Tribe (1998) and Navajo Nation (1999) have proposed, but have not formally adopted, water-
quality standards for livestock. The Arizona Department of Environmental Quality (ADEQ) has
established standards for agricultural livestock watering for the Little Colorado River below Lyman Lake,
which is upstream of the Navajo Indian Reservation. Constituents for which livestock standards have
been established include arsenic (As), cadmium, chromium, copper, lead (Pb), mercury, selenium, zinc,
and pH. The National Academy of Sciences has recommended livestock standards for other constituents
including aluminum, boron, fluoride, nitrate (NO3), nitrite, TDS, and vanadium.

Sediment structures are earthen embankments constructed by digging key-ways into the sides and

bottoms of drainages, and building dams on top of the key-ways from earthen materials excavated locally
using standard engineering and construction methods. At some locations, water impounded by the dams
may persist in large enough amounts and for sufficient durations to cause seepage through the bottom of
the dam or through more permeable geologic formations near the embankment, eventually emanating
downstream of the structure. Peabody terms these downstream emanations “seeps.” The seeps range from
damp areas at the embankment toe to water flowing at low rates in the channel for limited distances below
the structure. Most of the seeps are ephemeral, and those that do flow more persistently do so at rates no
greater than several gpm.

The water impounded by the dams usually carries low dissolved chemical loads, but commonly features
high concentrations of suspended solids due to the natural process of sediment entrainment during rainfall
runoff. After the suspended solids settle out of the water impounded above the dam, seepage through the
embankment or surrounding geology (e.g., thin coal seams) can react with constituents that naturally
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occur in the materials used to build the embankments or the more permeable geologic formations in the
vicinity. These reactions between water from the impoundment and surrounding materials can result in
elevated concentrations of select water-quality parameters such as pH, NOs, aluminum, selenium, iron,
and other trace elements. On occasion, these parameters have exceeded water-quality standards. However,
the seepages and chemical reactions are not prevalent at the sediment-control structures built by Peabody.

Seeps below NPDES impoundments were identified as features of concern by the USEPA during the late
1980s and early 1990s. As a result, Peabody monitored the seeps, and conducted a comprehensive study
during 1995. The study (Brogan-Johnson 1996) concluded the following:

The evaluation of major ion chemistry, deuterium and oxygen isotope data, relationships
between water levels and seep discharges, and geology, indicate that the chemistries of
the impoundments are variable, and the geochemical relationships between
impoundments and their seeps are complex. All exceedences of the effluent limitations
appear to be attributable to natural processes, and/or the geologic material within the
study area. The chemistry of the seeps and natural springs in the Wepo Formation appear
to be controlled by similar geochemical processes.

Nevertheless, the presence of the impoundments creates a source of water that feeds the seeps and, in
some cases, results in discharges that exceed water quality standards for some parameters.

Based on the study results, Peabody developed a Seepage Management Plan to manage seeps below
NPDES-permitted sediment-control structures. The plan was approved by USEPA and subsequently
incorporated in the Kayenta and Black Mesa Mine NPDES permit in March 1999, and remains a NPDES
permit requirement today. Peabody routinely inspects select NPDES sediment ponds that have seeps,
conducts monitoring at the seeps for flow and water quality at least annually and in some cases more
frequently, and assesses the data with respect to livestock water-quality standards and potential impacts
on the hydrologic balance. Peabody submits an annual Seepage Monitoring and Management Report to
USEPA and other agencies (Hopi Tribe, Navajo Nation, and OSM) that incorporates seep-inspection
summaries, flow and water-quality data, assessments of the data with respect to livestock water-quality
standards and impacts on the hydrologic balance, and summaries of management activities that have been
conducted during the year. To date, Peabody has submitted seven annual Seepage Monitoring and
Management Reports.

Peabody samples seeps that have pooled or have sufficient flowing water to allow sampling on an annual
basis. Water-quality parameters measured in the field in 2005 included electrical conductivity, pH,
temperature, and salinity. A total of 41 water samples were collected from NPDES and non-NPDES
seeps. Thirty-eight samples were analyzed for iron (total and dissolved), selenium (total and recoverable),
and nitrogen (NOs and nitrite), while three samples were further analyzed for the full suite of chemical
parameters (Peabody 2006).

Analysis indicated that livestock drinking-water standards were exceeded in samples collected in 2005
from 6 of 28 seep-sampling sites (Seeps BM-A1-S1, BM-A1-S2, N6-F-S1, J21-A1-S1, N14-D-S1,
andN14-P-S1) (Table 3-3). These six sites are below five separate ponds. Two of the ponds, J21-Al and
N14-D, are not NPDES ponds. The measurements are similar to previous years, with the exception of the
high value for total recoverable selenium measured at a seep below Pond J3-D. No results outside the
acceptable range for livestock drinking water were measured at the remaining 22 sites that were sampled.
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Table 3-3 Seep-Water Samples not Meeting Livestock Drinking-Water Standards*
Seep Water- Livestock
Monitoring Quality Drinking-Water Measured Impacts on Livestock Drinking Water and
Site Parameters Standards Values Prevailing Hydrologic Balance

BM-A1-S1 Field pH 6.5t09.0 S.U. 4.86 t0 5.18 S.U. | Measurements outside of pH range recommended
for livestock, indicating seep water is unsuitable
for livestock.

Proposed (pending USEPA approval) passive
treatment system and rock placed along limited
reaches to prevent livestock accessing seep water.

BM-A1-S2 Field pH 6.5t09.0 S.U. 3.42t04.25 S.U. | Measurements outside of pH range recommended
for livestock, indicating seep water is unsuitable
for livestock. Proposed (pending USEPA
approval) passive treatment system and rock
placed along limited reaches to prevent livestock
accessing seep water.

N6-F-S1 Field pH 6.5t09.0 S.U. 3.891t04.18 S.U. | Measurements outside of pH range recommended
for livestock, indicating water is unsuitable for
livestock. Additional fencing added in 2005 to
prevent access by livestock.

J21-A1-S1 TDS 6,999 mg/L 8,610 mg/L New seep, only sampled once. May be laboratory
error, but likely to be near the standard.

N14-D-S1 Field pH 6.5t0 9.0 S.U. 3.60 S.U. Seep unsuitable for livestock use. Fenced to
prevent livestock access.

N14-P-S1 Field pH 6.51t0 9.0 S.U. 5.57 S.U. New seep. Downstream impact small due to
Total 5 mg/L 6.80 mg/L buffering by alkaline soils and concurrent
recoverable snowmelt.
aluminum

SOURCE: Peabody Western Coal Company 2006
NOTES: * Livestock drinking-water standards established by Navajo Nation (1999).
pH = acidity or alkalinity of a solution, S.U. = standard units, USEPA = U.S. Environmental Protection Agency, TDS =
total dissolved solids, mg/L = milligrams per liter, pg/l = micrograms per liter

Evaluation of water-quality data collected in 2005 indicates that the impact of these seeps is localized.
The pH of the water controls the solubility and transport of metals. Other than at the immediate area of
the seeps, the pH of surrounding groundwater and surface water is alkaline. When dissolved in low-pH
water, most metals are rapidly lost to a solid (precipitation) as the seep water flows a short distance
downgradient. Some of the values of the constituents of concern are already as high or higher in the
natural system. In addition, seep-flow rates and total chemical loads are relatively small in comparison to
the flow rates and chemical loads typically measured in downgradient shallow groundwater (alluvial
aquifer) and streamflow (Peabody 2004).

The results of the analyses of seeps on surface-water quality indicate that increases in chemical
concentration would be minimal or immeasurable if seep water with high levels of NO;, SO,, TDS,
selenium, or aluminum mixed directly with conservatively low rates of stormwater runoff in receiving
streams. Thus, impacts of seeps on surface water are limited to the immediate areas of the seeps below the
NPDES ponds. Information regarding the results of seep inspections and analyses conducted in 2005 are
presented in the 2005 Seepage Monitoring and Management Report prepared by Peabody (2006).
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3.4.1.2 Groundwater

Within Black Mesa, groundwater in the region can be found in the alluvium, Mesa Verde Group,
D-aquifer system, N-aquifer system, and C-aquifer system. The alluvial and Mesa Verde Group aquifer
systems are discussed below. The D-, N-, and C-aquifer systems are discussed in Section 3.4.3.

The alluvial-aquifer system represents alluvium (stream deposits) and colluvium (original rocks and
debris) that occur as a substantial volume within and along principal washes in the study area. These
washes include Dinnebito, Reed Valley, lower Coal Mine, and lower Moenkopi. The saturated portions of
these washes range from 900 to 40,000 square feet in area (OSM 2006). Transmissivity values are
reported to range from 21 gallons per day per foot (gpd/ft) to 5,100 gpd/ft (Peabody 2006). The alluvial
aquifer is recharged from infiltration of surface-water runoff, and from the intersection of the alluvial
channels with saturated portions of the Mesa Verde Group, including the Toreva and Wepo Formations
(OSM 2004b).

Alluvial-aquifer water quality is highly variable and dependent upon the water quality and quantity of the
contributing source. TDS range from 628 mg/L (Coal Mine Wash) to 62,000 mg/L (Moenkopi Wash).
Nitrate is a concern in the alluvium, ranging up to 540 mg/L in some samples. Water quality in alluvial
wells upgradient of all mining activities (groundwater flow before reaching the mine area) has a median
TDS ranging from 540 mg/L (Coal Mine Wash) to 4,276 mg/L (Dinnebito Wash). Sulfate concentrations
in upgradient background alluvial-monitoring wells have a median concentration ranging from 220 mg/L
(Coal Mine Wash) to 2,774 mg/L (Dinnebito Wash). Therefore, background alluvial water is marginally
suitable for livestock watering based on Hopi Tribe and Navajo Nation proposed livestock watering limits
of 1,000 mg/L for SO,4. Of the 32 alluvial wells sampled in 2005, 6 wells potentially were suitable for
livestock use (Peabody 2005).

The Mesa Verde Group yields small amounts of water to wells and springs on Black Mesa. This group is
a source of water for springs located on the Hopi Reservation and is of local significance as a shallow
source of water supply. The Mesa Verde Group includes the Wepo Formation that is mined for coal at the
Black Mesa Complex. This Formation is separated from the underlying D aquifer by the relatively
impermeable Mancos Shale.

Water levels in the Wepo aquifer range from 0 to 212 feet below ground surface (bgs) across the permit
area (Peabody 1986, revised 2004). The aquifer is confined in some areas and is not present continuously
across the project area. Recharge occurs in the unconfined and exposed surface areas of broken and
burned coal-clinker material. The direction of groundwater flow is generally west to southwest across the
Black Mesa Complex. Tests on wells drilled into the Wepo aquifer indicate transmissivity values of
between 0.07 and 1,990 gpd/ft. Reported storage coefficients for the Wepo aquifer are between 1.9 x 107
and 1.45 x 10, indicating confined or delayed yield conditions in the area of the test wells.

The LOM revision application evaluated the hydrogeology of water flow to the open pits from the Wepo
aquifer. Aquifer testing indicated that some flow in the Wepo aquifers was confined and that coal beds
acted as confining layers in some sequences. In general, however, groundwater modeling assumed that
the alluvial and Wepo aquifers were connected and, upon excavation, groundwater flow would be in the
direction of the face of the mine pits. Maximum inflow (Pit N-14) was estimated to be about 23 gpm. The
computer-predicted impact on Wepo aquifer water levels was as much as 65 feet. However, actual
observation of both pit-water inflow and water-level change in Wepo wells suggests that groundwater
modeling overestimates both these numbers (Peabody 1986, revised 2004).

To date, two Wepo windmill wells have been removed by mining, and one additional windmill well will
be removed in the future. Peabody has committed to replacing all three wells. Peabody has installed two
water stands that provide free potable (N-aquifer) water to the public on a 24-hour, 7-day-a-week basis.
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Groundwater from the Wepo aquifer is highly variable in chemical quality. Water from sandstone units
generally contains calcium bicarbonate. Coal water contains calcium/magnesium sulfate, and water from
shale units contains sodium/potassium sulfate. Wepo-aquifer water from background wells located a
significant distance from the area disturbed by mining indicates median SO, concentrations may be as
high as 1,100 mg/L. Therefore, Wepo-aquifer water is marginally suitable for livestock watering based on
Hopi Tribe and Navajo Nation proposed surface-water-quality standards for livestock (SO, limit of

1,000 mg/L).

3.4.2 Coal-Slurry Pipeline

3.4.2.1 Surface Water

A number of watercourses are traversed by the existing coal-slurry pipeline. The pipeline crosses the
following:

Sacramento Wash
Colorado River

Spring Valley Wash
Red Lake Wash

e Coal Mine Wash e Cataract Creek

o Moenkopi Wash e Martin Dam Draw
e Black Mesa Wash e Big Chino Wash

e Little Colorado River e Muddy Creek

e Cedar Wash e Knight Creek

o Miller Wash e Tuckayou Wash

[ ) [}

[ ) [}

In addition to these larger named washes and water bodies, the existing pipeline route crosses many
smaller, unnamed washes. Of these watercourses, only the Colorado River is perennial; the rest are
intermittent or, most commonly, ephemeral (flowing in direct response to precipitation). There are,
however, portions of some drainages that are perennial. None are unique waters, as defined by the
NNEPA. The Colorado River is one of the most regulated streams in the West. Where the existing coal-
slurry pipeline crosses the Colorado River, the river’s flow is controlled by the Davis Dam. The rest of
these washes or streams are largely unregulated.

The major nonperennial streams include Moenkopi Wash, Little Colorado River, Cataract Creek, Big
Chino Wash, and Sacramento Wash. Median annual peak surface-water flows recorded at USGS stream-
gauging stations vary widely and are reflective of local rainfall, the period of record for the stream-
gauging station, and how much of the watershed is upstream of the location. From these data, it is likely
that Moenkopi Wash, the Little Colorado River, and Sacramento Wash would provide the largest
potential flood flows.

Designated uses of the streams not on tribal land have been defined only for Cataract Creek, Sacramento
Wash, the Little Colorado River, and the Colorado River (Table 3-4). The remaining nontribal streams are
all designated for aquatic-and-wildlife ecological and partial-body-contact recreational uses. On the
Navajo Reservation, surface-water quality is the responsibility of the NNEPA and USEPA. On the
Navajo Reservation, Begashibito Wash and the Little Colorado River are designated for secondary human
contact, ephemeral warm-water habitat, and livestock and wildlife watering. Moenkopi Wash has the
same designations plus agricultural water supply (Navajo Nation 1999).
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Table 3-4 State-Designated Use, as declared by AZ Rule R18-11, Appendix B

Listed streams

Stream Stream Segment State-Designated Uses
Cataract Creek Below 1 km downstream of Williams A&Wc [FBC |FC AgL
Wastewater Treatment Plant outfall to
confluence of Red Lake Wash
Sacramento Wash Tributary to Topock Marsh at A&We |PBC
34°43°48"/114°29°13"
Little Colorado River |Below confluence with Puerco River A&Ww [FBC |DWS |FC AgL
Colorado River Lake Powell to Topock A&Wc [FBC |DWS |FC Agl AgL
Tributary rule streams
Stream State-Designated Uses
Miller Wash Ephemeral tributary to Cataract Creek A&We |PBC
Spring Valley Wash |Ephemeral tributary to Cataract Creek A&We |PBC
Red Lake Wash Ephemeral tributary to Cataract Creek A&We |PBC
Martin Dam Draw  |Ephemeral tributary to Partridge Creek A&We |PBC
Big Chino Wash Ephemeral tributary to the Verde River A&We |PBC
Muddy Creek Ephemeral tributary to Big Chino Wash A&We |PBC
Tuckayou Wash Ephemeral tributary to Knight Creek A&We |PBC
Knight Creek Ephemeral tributary to the Big Sandy River |A&We |PBC

SOURCE: Arizona Department of Environmental Quality 2003a

NOTES: Latitude/longitude: ° = degree, * = minute, " = second; A&Wc = aquatic and wildlife (cold water), A&We = aquatic
and wildlife (ephemeral), Agl = agricultural irrigation, AgL = agricultural livestock watering, DWS = domestic
water source, FBC = full-body contact, FC = fish consumption, km = kilometer, PBC = partial-body contact

3.4.2.2 Groundwater

Map 3-6 shows the pipeline route and major groundwater aquifers. In the western portions of the route
(west of Cameron) the pipeline crosses primarily shallow alluvial aguifers. These aquifers are composed
of unconsolidated and semiconsolidated clay, silt, sand and gravel. Groundwater depths range from a few
feet to several hundred feet bgs. In most areas, however, the water table is below the excavation depth of
the pipeline trench. East of Cameron, the coal-slurry pipeline crosses the outcrops of the N aquifer, D
aquifer, and Wepo and alluvial aquifers. These aquifers are described in other sections of this chapter.

3.43 _Water Supply
3.43.1 C Aquifer Water-Supply System

3.4.3.1.1 Surface Water

With the exception of the Colorado River, most streams in the study area are intermittent or ephemeral.
There are, however, portions of some drainages that are perennial. These reaches exist where groundwater
discharges to the stream channel. These stream reaches may be affected by groundwater pumping from
the C aquifer. The two streams of most concern for possible impacts due to pumping at the C-aquifer well
field are lower Clear and Chevelon Creeks. Location of the proposed C-aquifer well field, Clear Creek,
Chevelon Creek, and other C-aquifer features are shown on Map 3-5.

The Clear Creek watershed (subwatershed of the Little Colorado River watershed) drains approximately
600 square miles above and to the south of the City of Winslow before the confluence with the Little
Colorado River. Clear Creek is composed of both perennial reaches, fed by baseflow, and ephemeral
sections, supplied by flood-flow periods during snowmelt and runoff events. ADWR estimated an average
depleted flow (streamflow after diversions and evaporation) of 61,860 af/yr for Clear Creek (ADWR
1994).
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The headwaters of Clear Creek are on the Mogollon Rim, at about 7,500 feet above MSL (refer to

Map 3-5). The stream flows 25 miles in a generally northeasterly direction to its junction with the Little
Colorado River at about 4,900 feet above MSL. Blue Ridge Reservoir, located on one of the Clear Creek
headwater tributaries, has a storage capacity of 19,500 acre-feet. About 0.5 mile south of the confluence
with the Little Colorado River, Clear Creek is impounded to form McHood Reservoir. McHood Reservoir
currently stores between 200 and 500 acre-feet.

June is traditionally the period of lowest rainfall and surface flow runoff in the region, and it offers the
monthly average most indicative of base flow conditions and flow minima. There are two USGS stream-
gauging stations in the Clear Creek watershed: USGS Station 09398500 below Willow Creek with a
period of record from 1947 to 1991, and farther downstream, USGS Station 09399000 near Winslow,
with a period of record from 1906 to 1982. These data, while not necessarily reflective of current
conditions, show the climate variations that include high streamflow pulses early in the calendar year
followed by a summer dry period and increase over the monsoonal months of August and September.
Fall/winter frontal storms also are reflected in the streamflow data. As of the summer of 2005, the
Winslow station was reactivated and now serves as a real-time stream gauge.

A field investigation was conducted between June 30 and July 5, 2005, and consisted of visual inspection
of the perennial reaches of lower Chevelon Creek and lower Clear Creek, along with measurement of
flow, salinity (specific conductance), and retrieval of water samples for laboratory analysis. The work was
performed by staff from the USGS Arizona Water Science Center in Flagstaff, Arizona.

Perennial flow in Clear Creek begins about 10 miles upstream from the Little Colorado River. Flow in
Clear Creek was about 2.5 cfs 0.5 mile above McHood Reservoir (approximately 2 miles upstream from
the confluence with the Little Colorado River). At the entrance to the reservoir, the flow increased to

3.2 cfs. Seeps from the Coconino Sandstone were observed in the canyon walls at the reservoir.
Immediately below the dam, the creekbed was dry. However, springs began appearing directly below this
section of the creek. Flow increased to about 5.4 cfs over this interval. Flow in the Little Colorado River
above Clear Creek was about 0.06 cfs and increased to 3.2 cfs below the confluence of Clear Creek and
the Little Colorado River.

Chevelon Creek is located to the southeast of Clear Creek and is broadly similar in surface-water
hydrology (refer to Map 3-5). The Chevelon Creek watershed drains approximately 800 square miles
south of the City of Winslow and empties into the Little Colorado River. Chevelon Creek is characterized
by streamflow patterns similar to Clear Creek, with distinct perennial reaches sustained by springs and
seeps. ADWR estimated an average depleted (after all diversions) flow of 40,680 af/yr (ADWR 1994).

Streamflow patterns in Chevelon Creek are similar to those in Clear Creek. There are two USGS stream-
gauging stations: Station 09397500 below Wildcat Canyon, with a period of record from 1947 to present,
and Station 09398000 near Winslow, with a period of record from 1906 to 1972. The period of record is
the period when daily values of approved, quality-assured data were collected. Seasonality of runoff is
similar to that of Clear Creek, although of slightly higher discharge on Chevelon Creek. Median flows
from the periods of record on Chevelon Creek for June are 0.063 cfs at Wildcat Canyon and 5.02 cfs at
Winslow.

Perennial flow in Chevelon Creek starts about 12 miles upstream from its confluence with the Little
Colorado River. During the field investigation, observed flow in Chevelon Creek ranged from 0.36 to
0.50 cfs in the reaches above Chevelon Reservoir (about 5 miles above the confluence with the Little
Colorado River). Seeps from the Coconino Sandstone were observed in this same section. Along the
shores of the reservoir, a spring discharges about 0.1 cfs. Flow over the Chevelon Reservoir Dam was

2.2 cfs, which increased to 2.7 cfs downstream of the dam. One-half mile upstream of the confluence with
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the Little Colorado River, the flow measured 2.6 cfs, and at the confluence, 1.6 cfs. Thus, it appears that
the stream was gaining at the reservoir and immediately downstream began losing to the streambed and
evaporation.

The USGS has taken several samples for standard water-quality analysis on both Chevelon and Clear
Creeks. These data indicate generally good-quality water with low values for typical problem constituents
in southwestern streams (i.e., boron, fluoride, NOs, pH, etc.). TDS range from about 500 to 3,600 mg/L.

3.4.3.1.2 Groundwater

The C aquifer underlies most of the eastern half of northern Arizona and includes an area of
approximately 27,000 square miles (refer to Map 3-6). Most recharge to the C aquifer occurs along the
Mogollon Rim and in the San Francisco Peaks where precipitation is high. Additionally, recharge occurs
on the slopes of the Defiance Uplift (near Ganado) where precipitation also is elevated. C-aquifer
recharge is estimated to be 319,000 af/yr. Of this amount, 173,280 af/yr flow north into the study area.
Most of this water (164,000 af/yr) eventually discharges at Blue Springs in the Little Colorado River
gorge. Recharge that does not flow north into the Little Colorado River basin flows south into the Verde
and Salt River basins (Hart et al. 2002). The total volume of groundwater in storage in the C aquifer
within the Little Colorado River watershed has been estimated at 413 million acre-feet (ADWR 1989).
Groundwater usage in the Little Colorado River Basin portion of the C aquifer in 2000 is estimated at
about 100,000 af/yr (Reclamation 2005)

Approximately 1,500 square miles of the C aquifer along the western edge of the Navajo Reservation is
considered to be dry (water level is below the bottom of the C aquifer). In this area, groundwater is
thought to move downward through faults and fractures in the Supai Group into the limestone of the

R aquifer (Hart et al. 2002). Over much of the rest of the study area, the C aquifer generally is separated
from the underlying R aquifer by the low-permeability units of the middle and lower Supai Group. The
saturated thickness of the C aquifer varies from 0 to more than 900 feet and averages 400 feet within the
watershed.

The C aquifer is unconfined south of the Little Colorado River (refer to Map 3-5). North of the river,
beneath the Hopi and Navajo Reservations, the aquifer generally is confined by the overlying Moenkopi
and Chinle Formations (Leake et al. 2005).

As requested by Reclamation, USGS drilled three test wells and six observations wells at three sites
within the proposed well field for the project water supply. Location of the test wells and other wells in
the area of the well field are shown on Map 3-8. Depths of the test wells range from 1,096 to 1,134 feet.
These wells were pumped and tested to investigate lithologic, structural, and water-quality conditions and
to estimate aquifer parameters. The results of these tests are presented in Table 3-5 and Table 3-6.
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Table 3-5

Aquifer Parameters for C-Aquifer Well Field

Parameter Site 1 Site 2 Site 3
Specific capacity (gpm/ft) 2.0 7.5 2.4
Transmissivity (gpd/ft) 52,400 134,700 40,400
Hydraulic conductivity (ft/day) — Coconino (Ss) 28 42 11
Hydraulic conductivity (ft/day) — Schnebly Hill Formation NA 0.5 0.2
Hydraulic conductivity (ft/day) — Upper Supai Group 0.1 NA 0.2
Specific yield (dimensionless) 0.06 0.08 0.05
Specific storage (1/ft) 2 x10° 2 x10° 2 x10°
Vertical anisotropy (dimensionless) 0.5 0.2 0.2

SOURCE: Hoffmann et al. 2005
NOTE:

ft/day = feet per day, ft = foot (feet), gpm/ft = gallons per minute per foot, gpd/ft = gallons per day per foot,

Table 3-6 Test Well Selected Inorganic Water-Quality Parameters,
in mg/L except Arsenic (ug/L)
Well Depth
Site | Number | TDS | Na Ca Mg | NO; | SO, | CI F | As | Formation Interval (feet)
1 PW-1A 837 | 549 | 121 | 567 0.4 383 | 64.7 | 0.2 | 0.3 C/S-H 837 t0 1,077
ow-1 838 | 582 | 121 | 584 | 04 386 | 65.2 | 0.2 | 04 C/S-H 686 to 1,086
2 PW-2B 592 | 27.6 | 96.1 | 41.7 0.3 257 | 209 | 0.3 | 0.7 C 577 to 715
C/S-H 715 to 977
Oow-2B 594 | 27.6 | 99.2 | 43.1 0.2 255 | 21.7 | 0.3 | 0.2 C 698 to 740
C/S-H 740 to 998
3 PW-3 770 | 85.1 | 100 | 52.1 0.2 253 | 121 | 0.8 | 0.7 C 696 to 740
S-H 740 to 1,000
Ow-3C 773 | 80.1 | 107 | 50.7 0.2 253 | 129 | 0.2 | 1.0 C 1,000 to 1,076
Upper Supai | 1,150t0 1,170
Sunshine 606 | 26.1 | 107 | 45.5 0.2 265 | 21.7 | 0.2 | 0.5 — —
Well
SOURCE: Hoffmann et al. 2005

NOTES:

As = arsenic, Ca = calcium, Cl = chlorine, F = fluoride, Mg = magnesium, Na = sodium, NOs = nitrate,

SO, = sulfate, TDS = total dissolved solids, C = Coconino Sandstone, S-H = Schnebly Hill Formation

There are 166 known wells located within 10 miles of the proposed C-aquifer well field. Average well

depth is 669 feet bgs and average depth to water is 310 feet bgs. Well yields in the vicinity of the

proposed well field are reported to be between 5 and 1,700 gpm. Most of the wells in the area are small-
diameter stock wells and are not designed to produce large volumes of water. Five wells produce more
than 200 gpm; these are larger-diameter irrigation wells and indicate that properly designed wells can
produce significant volumes of water. Reclamation pumped the test wells between 450 and 795 gpm. The
ability to install moderate- to large-capacity wells in the C aquifer is further supported by reported well
yields at large industrial facilities that use C-aquifer water. The closest of these facilities is the APS
Cholla Power Plant, located approximately 30 miles to the east (Figure 3-3). This facility has been in
operation since the late 1960s and has 21 production wells in the C aquifer. The average pumping rate of

thes

e wells is 500 gpm (HDR 2003).

Water quality in the C aquifer is generally good south of the Little Colorado River, but degrades north of
the river. South of the Little Colorado River, TDS are generally less than 500 mg/L. North of the river the

TDS content ranges from 3,000 to greater than 10,000 mg/L (ADWR 1989).
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SOURCE: 5.5, Papadopulos & Associales, nc. 2005

Figure 3-3 Historic and Proposed C-Aquifer Pumping Centers
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Selected inorganic water-quality parameters for the test wells in the C-aquifer well field are given in
Table 3-6. The water is moderately hard and has a pH of about 7.6. TDS range from 592 to 838 mg/L,
which is above the secondary, nonmandatory drinking water standard of 500 mg/L. Nitrate, As, and
fluoride are well below the drinking-water standards for these parameters; however, SOy, is slightly above
the secondary, nonmandatory drinking water limit of 250 mg/L.

3.4.3.1.3 Infrastructure
3.4.3.1.3.1 Well Field

The three test well sites are individually located 10 miles south of Leupp, 8 miles southwest of Leupp,
and 10 miles southwest of Leupp. The proposed well-field area is within the 1,200-square-mile watershed
of Canyon Diablo. Canyon Diablo is an ephemeral stream with few uses or sources of potential pollution.

The test wells and proposed well field are underlain entirely by the C aquifer. Depths of the test wells
range from 1,096 to 1,134 feet bgs. Depth to water ranges from 226 to 615 feet bgs. The proposed well
field is estimated to have 12 production wells drilled to approximately 1,100 feet bgs. Well spacing would
be approximately 1 mile.

3.4.3.1.3.2 C Aquifer Water-Supply Pipeline Routes

In the hydrologic environment, there are some differences between the Eastern Route and the Western
Route of the water-supply pipeline. The routes are both entirely within the Little Colorado River
watershed. The Eastern Route would cross Dinnebito Wash, Oraibi Wash, Little Colorado River, and
Yucca Flat Wash. In addition to these larger washes, many smaller unnamed washes that also may qualify
as waters of the United States under the Clean Water Act may be involved. All these stream courses are
intermittent or ephemeral. None supply a reliable source of drinking or irrigation water.

The Western Route would avoid the integrated channels of Oraibi and Dinnebito Washes but would cross
Moenkopi Wash near Blue Canyon. This reach of Moenkopi Wash has a number of springs and seeps that
are fed by the N aquifer. The Western Route also would follow Begashibito Wash, which is not
encountered by the Eastern Route. Defined uses for streams crossed by the water pipeline are given in
Table 3-7.

Table 3-7 Navajo Nation Water Pipeline Stream Crossings, Designated Uses
Surface-Water Body Designated Use
Begashibito Wash — — ScHC | EphwWwHbt L&W
Dinnebito Wash — — ScHC | EphWwHbt L&W
Moenkopi Wash — AgWS ScHC | EphWwHDbt L&W
Little Colorado River Dom PrHC ScHC | EphWwHbt L&W

SOURCE: Navajo Nation Water Quality Standards 1999

NOTES: AgWS = agricultural water supply, Dom = domestic water supply, EphWwHbt =
ephemeral warm-water habitat, L&W = livestock and wildlife watering, PrHC = primary human
contact, SCHC = secondary human contact,

Because the pipeline would be constructed near land surface, construction and operation would not affect
existing groundwater in the D, N, or C aquifers. On the leasehold, the pipeline would cross the Wepo and
alluvial aquifers.

3.4.3.1.4 Water Withdrawal

Current groundwater use in the C aquifer is estimated to be 100,000 af/yr. Of this, about 60,000 af/yr are
pumped by the four major industrial users in the study area, 16,000 af/yr are pumped by irrigators, and the
remaining 24,000 af/yr are pumped mostly by municipalities (Reclamation 2005).
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Most communities in the eastern portion of the study area use the C aquifer for both municipal and
irrigation uses. Communities within the area of the proposed C-aquifer well field include Leupp-Dilkon
and Cameron on the Navajo Reservation, and Joseph City, Holbrook, and Winslow off the reservation.
Three large regional power plants use water from the C aquifer; however, only one (Cholla, operated by
APS) is located near the well-field area. In addition, the Catalyst Paper (Snowflake), Inc. paper mill near
Snowflake, Cholla Ready Mix in Holbrook, and several agricultural users all extract groundwater from
the C aquifer within the study area. Estimated 2010 groundwater use for these entities is given Table 3-8
(Reclamation 2005). Location of these users are shown on Figure 3-3.

Table 3-8 Estimated 2010 Groundwater Uses

Annual Use

User (aflyr)
Leupp-Dilkon 456
Cameron 25
Holbrook 948
Winslow 2,195
Holbrook Agriculture 1,500
Joseph City Agriculture 1,600
Winslow Agriculture 300
Cholla Power Plant 15,000
Cholla Ready Mix 100
Catalyst Paper Mill 18,000

SOURCE: S.S. Papadopulos and Associates, Inc. 2005

While the C aquifer is experiencing water-level declines in areas of intensive development, the USGS
concluded that “the cones of depression have not reached the boundaries of the aquifer or caused a
decline in springs or base flow along the periphery of the C aquifer” (Hart et al. 2002).

3.4.3.2 N and D Aquifer Water-Supply Systems

The N aquifer includes the Navajo Sandstone, sandstones of the Kayenta Formation, and the Lukachukai
member of the Wingate Formation. The N aquifer consists of 4 million acres within the Little Colorado
River system. The aquifer is composed of fine-grained sandstone alternating with siltstone and ranges in
thickness from a few feet to 1,300 feet thick (Farrar 1979). The average thickness of the aquifer is
approximately 400 feet (Eychaner 1983), and the storage coefficient is estimated to range from 0.00022 to
0.008 for the confined areas and 0.10 to 0.15 for the unconfined areas. The total water in storage has been
estimated at 166 million acre-feet for this aquifer (Eychaner 1983). Transmissivity values range from 560
to 2,600 gpd/ft (Peabody 2004).

Recharge of this system generally occurs in the north-central part of the aquifer, north and west of
Kayenta, where aquifer units are exposed at the land surface and precipitation is relatively high. Some
N-aquifer groundwater flows to the northeast, where it discharges into Laguna Creek; to the northwest
where it discharges into Navajo Creek; and to the southwest where it discharges into Moenkopi Wash. All
three of these streams have perennial reaches of varying lengths supported by discharge from the

N aquifer. The N aquifer also discharges to springs along the aquifer boundary (ADWR 1989) (refer to
Map 3-4). These perennial stream reaches and springs may potentially be affected by groundwater
pumping from the N aquifer. Areas of groundwater discharge that have been modeled to assess potential
impacts due to pumping include:
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= Chinle Wash

= Laguna Creek

= Pasture Canyon

=  Moenkopi Wash

= Dinnebito Wash

=  QOraibi Wash

= Polacca Wash

» Jaidito Wash

= Begashibito Wash/Cow Springs

There is little or no downward leakage of groundwater from the N aquifer into the underlying C aquifer
because they are separated by approximately 1,000 feet of the relatively impermeable Chinle and
Moenkopi Formations (ADWR 1989).

Groundwater from the N aquifer is considered to be of good to excellent quality and is suitable for most
uses. Generally the groundwater contains less than 500 mg/L of TDS and rarely exceeds 1,000 mg/L.
Fluoride concentrations are generally less than the recommended average concentration for drinking
water.

The USGS has been monitoring N-aquifer water levels since 1981 and currently uses a groundwater-
monitoring network of 34 wells to track annual water-level changes. Specifically, six nonpumping
observation wells, identified as BM1 through BMB, are used to evaluate the regional hydrologic condition
of the N aquifer. BM1 through BM6 have been monitored since the 1970s and are currently equipped
with continuous recording devices, collecting a water-level measurement every 15 minutes. BM®6 had the
largest measured regional drawdown since 1965 with a water-level decline of 155 feet by 2004 (USGS
1985-2005). The USGS groundwater monitoring also indicated that although drawdown has occurred in
the N aquifer, measured water levels have not dropped below the top of the N aquifer within the confined
basin. Since the aquifer remains confined, groundwater in wells has continued to be above the top of the
aquifer. Therefore, the saturated thickness (thickness of aquifer containing groundwater) of the confined
N aquifer is unchanged at the monitored locations.

The potential for induced leakage from the D aquifer due to groundwater pumping in the N aquifer is less
in the area where the N aquifer is confined by the Carmel Formation than in areas where the Carmel
Formation is thin or sandy (refer to Figure 3-2). The thickness and lithology of the Carmel Formation are
factors influencing groundwater leakage between the aquifers. Areas where the Carmel Formation is less
than 120 feet thick coincide with areas where water from the overlying D aquifer has historically (over
thousands of years) mixed with underlying N-aquifer water (Truini 2005).

The D aquifer includes the Dakota Sandstone, the water-bearing portions of the Morrison Formation, and
the Cow Springs Sandstone (refer to Figure 3-1). The D aquifer is overlain by the Mancos Shale and is
confined over most of the area (ADWR 1989).

Recharge generally occurs from precipitation along the eastern boundary of the D aquifer. Groundwater
flows south, west, and north and discharges into springs on the eastern and northern edges of the aquifer
and into the alluvium of Polacca, Oraibi, and Dinnebito Washes along the southwest aquifer boundary,
and Moenkopi Wash to the west. This discharge is consumed by plants or lost to evaporation and is not
seen as surface flow.
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The estimated saturated thickness of the D aquifer is roughly 500 feet; however, this also may include
some unsaturated units within the Dakota and Morrison Formations. The storage coefficient was
estimated to be 0.015 based upon core samples adjusted to compensate for the nonwater-bearing units
included in the thickness (Cooley 1969). The total amount of water in storage is estimated to be

15 million acre-feet (ADWR 1989).

Groundwater quality in the D aquifer is marginal to unsuitable for domestic use, although it may be
acceptable for other uses. TDS concentrations range from 190 to 4,410 mg/L, generally exceeding the
recommended limit of 500 mg/L for drinking water. Fluoride concentrations range from 0.2 to 9.0 mg/L
and often exceed the maximum contaminated levels of concentration of 4 mg/L. Water quality improves
slightly in the southern portion of the aquifer (ADWR 1989).

3.4.3.2.1 Infrastructure
3.4.3.2.1.1 Peabody Well Field

The N aquifer currently supplies the water for the mining operations at the Black Mesa Complex. The
Peabody well field consists of eight wells used for mining operations and the coal-slurry pipeline, which
currently is not in operation. Wells are located on the leasehold (refer to Map 3-4) and range in depth
from 3,417 feet bgs to 3,733 feet bgs. Static (nonpumping) water levels in 2005 ranged from 945 to
1,374 ft bgs.

3.4.3.2.1.2 Community Well Fields

The BIA, Navajo Tribal Utility Authority (NTUA), and Hopi Tribe operate about 70 N-aquifer wells that
are combined into 28 well systems to supply several communities on Black Mesa. The closest
communities to the Peabody well field are Forest Lake, Kitsillie, Chilchinbito, and Kayenta. The largest
water users are Tuba City, Kayenta, and Shonto (Truini 2005). Well depths range from 475 feet bgs (Tuba
City) in the unconfined area to 2,600 feet bgs (Forest Lakes and Kitsillie) in the confined area. Depth to
water in 2004 was between 30 feet bgs (Tuba City) and 1,316 feet bgs (Kitsillie) (USGS 1985-2005).

3.4.3.2.2 Water Withdrawal

The N aquifer currently supplies the majority of the water for the mining operations at the Black Mesa
Complex. It also is used extensively by the Hopi and Navajo tribes as a public drinking supply. Total
withdrawals from the N aquifer increased from about 70 to 8,000 af/yr from 1965 to 2002, with the major
increase due to industrial use by the eight wells used for mining operations and the coal-slurry pipeline,
which currently is not in operation. About 270 windmills produce N-aquifer water, primarily for stock
watering. In total these windmill wells produce about 65 af/yr. In 2003, 5,800 acre-feet were withdrawn
from the confined N aquifer, of which 4,450 acre-feet were attributed to operations at the Black Mesa
Complex (USGS 1985-2005). The remaining water withdrawn is used by the communities.

Groundwater pumping has occurred historically in the D aquifer. While approximately 124 D-aquifer
wells are located within the study area and provide a reliable source of water for local residents, most of
the pumping is outside the study area. Until the Black Mesa mining operation shut down in late 2005,
Peabody withdrew approximately 130 af/yr of groundwater from this aquifer through its production wells,
which are screened in both the N aquifer and D aquifer. Community pumping of the confined D aquifer
accounts for an annual withdrawal of approximately 100 af/yr.
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3.5 CLIMATE

3.5.1 Region

The study area lies within two separate climatic regions—the eastern region and the western region. The
eastern region includes the plateau and mountainous areas that are predominant from the Grand Canyon
National Park and Sycamore Canyon eastward. The western region includes the valley and low
mountainous regions located in portions of northwestern Arizona, southern Nevada (Clark County), and
eastern California (San Bernardino County) (Map 3-9). Meteorological conditions recorded at sites within
the eastern and western regions of the study area are summarized in Table 3-9.

Table 3-9 Meteorological Conditions of the Study Area
Winter Spring Summer Fall Annual
Monitor Average Average Average Average Average
Eastern Region
Mean monthly temperature average (°F)*
Betakin 31.5 47.5 69.6 513 50.0
Tuba City 353 54.4 75.0 55.9 55.1
Winslow Airport 354 53.9 75.1 56.0 55.1
Flagstaff 30.3 43.1 63.2 47.1 45.9
Mean monthly precipitation average (inches)
Betakin 3.08 2.19 3.32 3.32 11.91
Tuba City 1.50 1.20 1.83 2.02 6.54
Winslow Airport 1.55 1.19 3.00 2.09 7.84
Flagstaff 6.13 4.20 5.85 5.32 21.50
Mean monthly snowfall average (inches)*
Betakin 315 124 0.0 7.7 51.6
Tuba City 4.2 0.8 0.0 15 6.5
Winslow Airport 8.0 2.2 0.0 1.2 114
Flagstaff 54.1 33.6 0.0 12.6 100.3
Average wind speed (miles per hour)?
Winslow Airport 6.7 9.5 8.6 6.7 7.9
Flagstaff 6.1 7.0 5.6 5.2 6.0
Western Region

Mean monthly temperature average (°F)°
Bullhead City 55.7 72.6 93.5 74.8 74.2
Yucca 49.9 64.7 86.7 68.7 67.5
Mean monthly precipitation average (inches)”
Bullhead City 2.70 1.22 1.07 1.29 6.29
Yucca 2.64 1.52 1.73 1.76 7.66
Average wind speed (miles per hour)?
Kingman Airport | 7.8 | 102 | 10.6 | 8.1 | 9.2

SOURCES: Western Regional Climate Center 2005a, 2005h
NOTES: *For mean monthly temperature, mean monthly precipitation, and mean monthly snowfall, the period used for Betakin
is 1948 to 2005, for Tuba City it is 1900 to 2005, for the Winslow Airport it is 1898 to 2005, and for Flagstaff it is

1950 to 2005.

2 For average wind-speed values, averages are based on data collected between 1992 and 2002.

% For mean monthly temperature and mean monthly precipitation averages, the period used for Bullhead City is 1977 to

2005 and for Yucca it is 1950 to 2005.
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Three remote automatic weather-station (RAWS) monitors provide data that best represent the prevalent
wind patterns within the study area (Western Regional Climate Center [WRCC 2005c]). These data were
evaluated to determine wind patterns in the Black Mesa, Flagstaff, and Union Pass areas. Based on wind
patterns recorded at the Betakin RAWS monitor (near the Black Mesa Complex), the Flagstaff RAWS
monitor, and the Union Pass RAWS monitor (near Bullhead City), winds are predominantly from the
southwest for approximately 30 to 40 percent of the year, with the remaining winds being somewhat
evenly distributed.

3.5.2 Black Mesa Complex

Peabody operates a meteorological network consisting of four meteorological tower systems and five
rain-gauge sites (Figure 3-4). Conditions recorded at these meteorological towers for the period of July 7,
1985, through December 31, 2004, are summarized in Table 3-10.

Table 3-10 Meteorological Conditions at the Black Mesa Complex,
July 7, 1985, through December 31, 2004

Parameter | Site 1 |  sSitesR | Site 9 | Site 12
Temperature conditions
Mean temperature (°F) 49.7 49.6 49.5 50.4
Maximum temperature (°F) 89.5 86.0 88.3 87.5
Minimum temperature (°F) 0.7 9.2 6.0 8.4
Precipitation
Total annual precipitation (inches) | 8.18 | N/A ] 827 | 5.77
Wind speed
Mean wind speed (meters per second) 3.7 4.1 3.3 4.0
Maximum wind speed (meters per second) 20.0 16.7 154 16.5
Minimum wind speed (meters per second) 0.2 0.4 0.2 0.2

SOURCE: TRC Environmental Corporation 2005
°F = degrees Fahrenheit, N/A = not available

The Black Mesa region in northeastern Arizona has a semiarid climate, characterized by wide variations
in diurnal and annual temperature. Black Mesa receives much of its precipitation during the summer
months, when afternoon showers form as a result of moist air from the Gulf of Mexico moving over the
area. Rainfall as high as 0.90 inch for 1 hour and 1.98 inches for 24 hours have been recorded. The total
amount of precipitation received at various locations on the Black Mesa Complex may be related to
topographic features and changes in altitude. Nearly 50 percent of the annual precipitation is received in
the months of July, August, and September, and 64 percent is received from April through September.
Most snowfall is light and evaporates within a few days. Mean annual lake evaporation monitored at
Sites 1, 8, 9, and 12 from May through October is 45 inches, with the greatest monthly evaporation
occurring during June and July.

Peabody has been collecting storm hydrographs from events over the Black Mesa Complex as part of the
Hydrologic Monitoring Plan. The storm characteristics are reflective of the Colorado Plateau in general.
Mean summer single-peak discharges range from 54.1 to 313.5 cfs, while fall values range between

2.2 and 23.8 cfs.

Due to moderately high elevation (ranging from 6,000 to 8,200 feet above MSL), Black Mesa experiences
mild summer and cold winter temperatures. The average annual temperature is about 49.8 degrees
Fahrenheit (°F). Summer temperatures generally range from the mid-50s to the low 80s. Temperatures in
excess of 100°F are rare.
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SOURCE: TRC Environmental Corporation 2005

Figure 3-4 Monitoring Site Locations at the Black Mesa Complex
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In winter, early morning temperatures normally drop to the high teens or low 20s; however, the air
usually warms rapidly and reaches the upper 30s or low 40s by early afternoon. The coldest month is
January, with an average temperature of 31°F. July is the warmest month, with an average temperature of
69°F (U.S. Department of Commerce, National Oceanic and Atmospheric Administration 1974).

For the period of July 7, 1985, through December 31, 2004, average temperature and wind characteristics
recorded at sites 1, 9, and 12 are available by month, and are summarized by season in Table 3-11.

Table 3-11  Seasonal Meteorological Conditions at the Black Mesa Complex

Winter Spring Summer Fall Annual

Parameter Average Average Average Average Average
Temperature conditions
Mean temperature (°F) 32.3 47.7 68.7 50.3 49.8
Maximum temperature (°F) 43.3 60.3 82.3 62.3 62.1
Minimum temperature (°F) 21.7 35.0 54.3 37.7 37.2
Wind speed
Average wind speed (meters per second ) 3.1 4.1 3.4 3.3 3.5
Hourly maximum wind speed (meters per 18.2 20.2 16.4 19.6 18.6
second)

SOURCE: Peabody Western Coal Company 2000

3.5.3 Climate Change

Based on current scientific research, there is growing concern about changes that may occur to the global
climate. Through many complex interactions on a regional and global scale, the lower layers of the
atmosphere experience a net warming effect. The Earth’s surface average temperature rose by about 1°F
during the twentieth century, and the warming process has accelerated during the past two decades
(USEPA 2000; U.S. Nuclear Regulatory Commission [NRC] 2001).

There is an ongoing scientific debate about the cause of these trends. As with any field of scientific study,
there are uncertainties associated with the science of climate change. This does not imply that scientists
do not have confidence in many aspects of climate science. Some aspects of the science are known with
virtual certainty, because they are based on well-known physical laws and documented trends. Current
understanding of many other aspects of climate change ranges from “likely” to “uncertain.” Scientists
know with virtual certainty the following:

¢ Human activities are changing the compos