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s UNITED STATES ENVIRONMENTAL PROTECTIONAGENCY

I REGION 10
i 1200 Sixth Avenue
w Seattle, WA 88101
Reply To
AtnOf: OW-130

September 12, 2003

To: U.S. Environmental Protection Agency
Office of Federal Activities
Environmental Impact Statement (EIS) Filing Section

From: Hanh Gold, NEPA Compliance Coordinator
EPA Region 10

RE: Pogo Gold Mine Final Environmental Impact Statement

Please find enclosed five (5) copies of the U.S. Environmental Protection Agency’s (EPA) Final
Environmental Impact Statement (FEIS) for the proposed Pogo Gold Mine Project. The project applicant,
Teck-Pogo, Inc., proposes to develop the underground Pogo Mine on State of Alaska land in the
Goodpaster River Valley approximately 38 miles northeast of Delta Junction, in east-central Alaska. The
mine would process approximately 2,500 tons of ore per day (tpd), and would produce approximately
375,000 ounces (0z) of gold annually, with a possibility of increasing production and expanding the mill
to approximately 3,500 tpd and 500,000 oz annually.

EPA is the lead agency for the EIS process because of the project’s need for a National Pollutant
Discharge Elimination System (NPDES) permit to discharge wastewaters from the Pogo Mine Project
from an off-river treatment plant to the Goodpaster River pursuant to the Clean Water Act. The State of
Alaska and the U.S. Army Corps of Engineers are cooperating agencies.

Concurrent with transmitting these copies to OFA, EPA Region 10 is sending the FEIS to
commenting agencies, Tribal Governments, and members of the public, and is making the document
available at project information repositories (i.e., public libraries, agency and Tribal offices). EPA
Region 10 expects that OFA will find the FEIS complete and in compliance with CEQ Regulations.
Furthermore, we assume that OFA will announce the availability of the FEIS in the Federal Register on
Friday, September 19, 2003, initiating a 30-day review period during which EPA may not take action or
make any decision on this project. The review period will end on October 20, 2003. Input on the FEIS,
and requests for copies of the FEIS in executive summary, CD, and paper bound format, are to be mailed,
e-mailed, or faxed to me at the following contact information:

Hanh Gold
NEPA Compliance Coordinator
U.S. Environmental Protection Agency
1200 Sixth Avenue, OW-130
Seattle, WA 98101
E-mail: gold.hanh a.gov
Fax: (206) 553-0165
Phone: (206) 553-0171

I am also the official responsible for both the distribution and contents of the FEIS. Upon OFA
receipt of this letter of transmittal and copies of the FEIS, transmittal of the documents will be completed.

Thank you in advance for your assistance with the filing of the Pogo Mine Project FEIS. Please
feel free to contact me at (206) 553-0171 if you have any questions.
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Pogo Mine EIS

Executive Summary

Introduction

The Applicant, Teck-Pogo Inc., has applied to the U.S. Environmental Protection Agency (EPA)
for a National Pollutant Discharge Elimination System (NPDES) permit to discharge waste
waters from the Pogo mine project to the Goodpaster River (see list of acronyms at end of
summary). Because the proposed project has the potential to significantly affect the quality of
the human environment, the decision on issuance of the NPDES permit is considered a “major
federal action.” The National Environmental Policy Act (NEPA) (Title 40, U.S. Code of Federal
Regulations [CFR], Parts 1500-1508) requires preparation of an environmental impact
statement (EIS) for all major federal actions. This Executive Summary presents a synopsis of
the final EIS (FEIS). The FEIS itself, as well as additional information about the Pogo Mine EIS
process, including baseline reports and technical documents, can be found on the Web at
http:/www.pogomineeis.com. A compact disk (CD) or a bound paper copy of the FEIS may be
obtained by contacting:

Hanh Gold

Office of Water

U. S. Environmental Protection Agency
1200 Sixth Avenue, OW-130

Seattle, WA 98101

Phone: (206) 553-0171
Fax: (206) 552-0165
E-mail: gold.hanh@epa.gov

S.1 Summary of Proposed Action

The proposed action is a plan by the Applicant to develop the underground Pogo Mine on State
of Alaska land in the Goodpaster River Valley approximately 38 miles northeast of Delta
Junction, in east-central Alaska (Figure S-1). The project would require 25 to 33 months to
construct and would have an operating life of approximately 11 years, based on current ore
reserves. Its life could be extended if additional reserves were found. The capital cost of the
project is estimated at $200 million to $250 million. The mine would operate 365 days a year
with an initial workforce of approximately 288. The proposed action would include a mill and
camp complex, a dry-stack tailings pile and recycle (water) tailings pond (RTP), an airstrip,
gravel pits, laydown and fuel storage areas, and a local network of roads. Gold would be
recovered by gravity separation, flotation concentration, and cyanide vat leaching.
Approximately half of the tailings would be returned underground as a paste backfill. Surface
access to the mine would be provided by an all-season 49.5-mile road. Power would be
supplied from the regional grid through a 50-mile power line.
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S.2 Purpose and Need for Action
INeed for Action}

The need for the proposed action is to allow Teck-Pogo Inc. to develop an underground mine in
its nonfederally owned Pogo claim block in order to produce gold and to make a reasonable
profit.

|Purpose for Action|

The purpose of the proposed action is to provide the federal authorizations needed for Teck-
Pogo Inc. to construct and operate an underground gold mine and associated facilities in and
near its Pogo claim block, which is located in a currently roadless area 38 miles northeast of
Delta Junction, Alaska, near the Goodpaster River. The mine would process between 2,500 and
3,500 tons per day of ore for at least 11 years to supply an on-site mill, which would produce up
to approximately 500,000 ounces of gold per year through gravity recovery, froth flotation, and
cyanide leaching of concentrate. The proposed action would meet the objectives for
construction and operation of the mine by providing:

= An efficient, on-site mill and gold extraction process

= Safe, stable, long-term disposition of 11 million tons of tailings with sufficient capacity to
contain potential additional ore reserves

* An adequate water supply to meet mill process and camp complex requirements, and
safe discharge of water

= 10 to 14 megawatts of electrical energy needed to construct and operate the mine and
mill

= A comfortable on-site camp complex capable of supporting 250 to 700 personnel
needed to construct and operate the mine and mill

= Reliable and safe access to the mine for delivery of materials, including approximately
2 million to 3 million gallons of fuel and 25,000 to 38,000 tons of nonfuel supplies per
year, and the 250 to 700 personnel needed to construct and operate the mine and mill
on a cost-efficient basis

* Timely project development
= Development of the project in a technically and economically feasible manner

S.3 Agency Involvement

EPA has assumed lead federal agency responsibility for preparation of the EIS. In order to
construct and operate the mine, many other federal and state permits are needed, and the U.S.
Army Corps of Engineers (COE) and State of Alaska Department of Natural Resources (ADNR)
have participated as cooperating agencies for the EIS.

S.4 Scoping

EPA provided for an early and open scoping process to determine the scope of issues to be
addressed and to identify the significant issues related to the Pogo Mine project. On August 11,
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2000, EPA published a Notice of Intent to prepare an EIS for the Pogo Mine project in the
Federal Register. Simultaneously, EPA distributed the Scoping Document for the Pogo Mine
Project Environmental Impact Statement that described the proposed project, the EIS process,
and a document preparation schedule. Distribution of the scoping document began a 60-day
public and agency review and comment period that ended on October 10, 2000. EPA hosted
two scoping open houses during that period in Delta Junction and Fairbanks.

Scoping identified 17 major issues related to construction, operation, and closure of the
proposed project. These issues served as the basis for development of criteria that were used
to evaluate impacts of the various project options and alternatives. On January 30, 2001, EPA
distributed a 55-page Pogo Mine EIS Scoping Responsiveness Summary that described the
scoping process, identification of issues, evaluation criteria, the option screening process, and
how alternatives were developed.

S.5 Government-to-Government Consultations

In addition to the EIS scoping effort, pursuant to Executive Order 13084 (Consultation and
Coordination with Indian Tribal Governments), EPA undertook a concerted government-to-
government consultation effort with the 13 Tribes considered to be potentially affected by the
proposed Pogo Gold Mine by virtue of their location (1) within a 125-mile radius of the proposed
Pogo Mine site, or (2) within the potentially affected Tanana River watershed.

S.6 Issues and Options Identification and Screening

For the following discussion, it is important that the reader understand the relationship between
the terms "component,” "option," and "alternative."

= Component. A complete mining project such as the Pogo Mine has several
components, each a necessary part of an entire viable project; for example, the mill
process, the tailings disposal system, and how the project location is accessed.

= Option. For each component, there are one or more options, or choices; for example,
for the access component there are all-season road options (Shaw Creek Hillside and
South Ridge) and winter road/trail options (Shaw Creek Flats and the Goodpaster
Valley).

= Alternative. An alternative is a set of options (one for each component) that constitutes
an entire functioning project; for example, one mill process, one tailings disposal
location, one airstrip location, and one surface access route.

As a result of the public scoping process and agency input, 17 issues were identified to be
addressed during the EIS process.
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= Surface and groundwater quality = Recreational resources and users
*  Wetlands . Exjsting privately owned lands and
«  Fish and Aquatic habitat 3::;ing recreational and commercial
*  Wildlife = Subsistence and traditional uses
= Air quality = Cultural resources
* Noise = Socioeconomics
= Safety = Cumulative impacts
= Reclamation = Technical feasibility
* New industrial and commercial users = Economic feasibility

Then, options and sub-options for each project component were developed, other than those
proposed by the Applicant, that could address each of these issues. Because all the options and
sub-options considered, including those proposed by the Applicant, totaled more than 100, it
was necessary to reduce them to a more manageable number that still provided a reasonable
range from which to identify full project alternatives. Thus, for each issue, a set of evaluation
criteria was developed. These criteria were used to screen each of the options to determine
those best able to address the issues and to be retained for detailed impacts analysis, and
those to be dropped from further consideration. The options and sub-options retained for
detailed analysis then were grouped into three action alternatives. Each action alternative
contains a full set of options that would constitute a complete mining project.

S.7 Identification of Alternatives

NEPA requires that an EIS consider alternatives to the proposed action that address issues
identified during the scoping process. To present these options and sub-options as part of the
three action alternatives in the most understandable manner, they were divided into the
following three groups of components, which are presented, respectively, in Tables S-1, S-2,
and S-3. The alternatives are described in the following section (S.8).

1. Options and sub-options that are common to all three action alternatives

2. Options and sub-options that vary between the alternatives, but that are not related to
surface access

3. Options and sub-options that vary between the alternatives, and that are related to
surface access

S.8 Alternatives Description

Descriptions of the No Action Alternative and the three action alternatives are found below.
Figure S-2 presents the options for each alternative that differ between the alternatives. Note
that Figure S-2 does not contain those options that would be common to all alternatives (Table
S-1) because, by definition, there would be no difference in impacts between the alternatives.
These common option impacts, however, are presented with the impacts of all other options
later in under environmental consequences.
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Table S-1 Component Options and Sub-Options Common to All Action Alternatives

Milling Process
> Gravity / fiotation / cyanide vat leach'
Tailings Disposal

» Underground paste backfill
4 RTP in Li reek Vall
Miil and Camp Location

» Li Vall

Development Rock Disposai
[ 2 i li sul in

> Crush nonmmerallzed development rock

Construction Camp
> Atexistin i 1 P i r Val

» Mine drainage
» RTP
> Wells
Domestic
> Wells
Water Discharge
Operations Phase
» Domestic wastewater

> irstrip in r Vall
» Use of road during mine operations
+ Pogo project only
4+ Pogo and other industrial / commercial users only
4+ Everyone
» Disposition of airstrip at end of Pogo project
+ Remove and reclaim following mine reclamation
4+ Open for Industrial / commercial resource users only
4+ Open for everyone

Underline ~ Applicant’s proposed option or sub-option
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Table S-2 Component Options and Sub-Options that are Specific to Certain Action
Alternatives, but Not Related to Surface Access

Alternative

Component / Option / Sub-Option

3

Tallings Faciiity Liner
> Surface dry stack and RTP in Liese Creek
4+ Lined dry stack
4+ Lined RTP
+ Unlined dry stack’
4+ Unlined RTP
Power Supply
> Power line
» On-site generation
Water Discharge
Development Phase
» Industrial wastewater
+ Underground injection wells
4+ Direct discharge to Goodpaster River
4+ Off-river treatment works
Operations Phase
» Industrial wastewater
+ Soil absorption system (SAS)
» Goodpaster River Valley adjacent to airstrip
» Saddle above and southeast of Pogo Ridge
4+ Underground injection wells
4+ Direct discharge to Goodpaster River
4+ Off-river treatment works

> x X

Underline — Applicant’s proposed option or sub-option

S8

Executive Summary

September 2003 E; #

=2 BT a3 &3 =3 =3

=2



B il W i Den e Bam

id bBach  Baf

Pogo Mine Project Final Environmental Impact Statement

Table S-3 Component Options and Sub-Options that are Related to Surface Access

Component / Option / Sub-Option

Alternative

2 3

Surface Access
» Route
+ Hillsi

»

4+ South Ridge all-season road
4+ Shaw Creek Flats winter-only access
» Traditional winter road construction standards
» Perennial winter trail construction standards
» Road use during mine operations
+ Pogo project only
4+ Pogo and other industrial/commercial users only
4+ Everyone
»  Security gate near end of Shaw Creek Road
» Security gate at Gilles Creek
» Road disposition at end of mine operations
+ Remove and reclaim
4+ Leave road open (versus closed) to:
» Industrial/commercial users
» Everyone
Power Line Route
» Shaw Creek Hillside
» South Ridge

» New Tenderfoot egress from Richardson Highway 7

»x X X

X X X X X
»x x X

b
b

»x X X

' Underline — Applicant’s proposed option or sub-option

|Alternative 1|

NEPA requires that a No Action Alternative be considered. The No Action Alternative would

result from denial of at least one of the federal or state permits necessary for project
development, or it could result if the Applicant chose not to develop the project. This alternative
may be used as a baseline for comparison with the action alternatives to determine impacts.

Table S4 presents the No Action Alternative assumptions.

E: “ September 2003

Executive Summary

S-9



Pogo Mine Project Final Environmental Impact Statement

Table S-4 No Action Alternative Assumptions

1. Socioeconomics

No prison constructed at Fort Greely

Construction of a National Missile Defense System (NMDS) at Fort Greely beginning in 2002, with
completion by approximately 2004 (~3 years).

NMDS construction employment would average 400 jobs. Most of the construction labor force would
be nonresidents and would be housed on site. The total NMDS-related population during operation
(including employees, their dependents, and indirect population increase) would be approximately
350 residents.

Natural gas pipeline construction between 2005 and 2008. Impacts on the Delta area would occur
for 2 years during this period, with peak impact lasting for approximately 9 months. The large
majority of workers would be nonresidents of Delta area. There would be aimost no increase in
population from actual gas pipeline operation.

Once the NMDS is constructed, the Delta area population should stabilize at approximately 2,100
residents, below the pre-base closure peak of 2,388 residents in 1993.

2. Non-Resource Development
Residential land sales

Some additional private residential land would be needed for a portion of NMDS workers. There
would be no sales of state land in the project area. Natural gas pipeline construction would not
increase residential land needs.

State land sales would adhere to the State of Alaska’s Tanana Basin Area Plan (TBAP).

Agricultural land sales

New agriculture land sales in the Delta area unlikely in the near future uniess there are substantial
changes in operation expenses and the market and demand for farm-related products.

Commercial and industrial Activities

Existing, and possibly new, commercial and industrial activities (such as lodges, stores, and rock
quarries) would occur in the existing developed Delta area at a pace consistent with ongoing needs
or other actions in the area.

Power

Golden Valley Electric Association’s Fairbanks to Delta power line would be upgraded for NMDS.
This upgrade would not require more or higher poles, nor more clearing of the right-of-way (ROW).

3. Resource Development
Timber

The current Tanana Valley State Forest (TVSF) 5-year schedule for timber sales (Fiscal Year 2003
to 2007) would be implemented, given existing winter trail access routes and market demand. The
current 5-year schedule proposes harvesting four timber sales on the northwest side of lower Shaw
Creek. See Section 3.17.1 for greater detail.

The State of Alaska Division of Forestry (DOF) would construct its planned all-season road to
access timber along the Shaw Creek Hillside to harvest three of those sales totaling approximately
433 acres. This road likely would be constructed incrementally over the next several years,
depending on sale of the proposed harvest units and additional capital funding. The road would be
open to the public, and its route would be very similar to the route for the Shaw Creek Hillside all-
season road proposed by the Applicant and would extend to Gilles Creek. Estimated total round
trips on this road by logging trucks, for each of the three entire sales, are 142 (Fowler Creek), 285
(Keystone Bluff # 1), and 485 (Keystone Bluff # 2). These truck trips would average to between
approximately 2 and 3 truck round trips per day.

S-10
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Table S-4 No Action Alternative Assumptions

= The DOF eventually would construct its planned all-season road around Quartz Lake to access
timber in the vicinity of Quartz Lake and Indian Creek near the South Ridge route all-season road
option route. It would be open to the public. Like the proposed Shaw Creek Hillside forestry road, it
likely would be constructed incrementally and would be dependent on additional capital funding or
timber sale activity. The current 5-year schedule for timber sales proposes four timber sales in the
Quartz Lake and Indian Creek area, totaling approximately 610 acres. Of that total, two sales
totaling approximately 470 acres would be accessed from the proposed new DOF road, while one
sale of approximately 80 acres northeast of Quartz Lake would be accessed from the existing winter
road on Shaw Creek Flats. Estimated total sale harvest round trips on the DOF road by logging
trucks, for each of the two entire sales using the road, are 266 (Quartz Lake # 1) and 950 (Indian
Creek # 1). These truck trips would average between approximately 2 and 3 truck round trips per
day.

Mining

®*  Mineral exploration likely would slow or perhaps decline from current levels either because a lack of
Pogo Mine permits would cool mining companies’ interest in the area, or because the Applicant
decided not to proceed on economic grounds (e.g., low price of goid).

Recreation

= Slow increase in use of the Goodpaster River Valley.

|Alternative 2  (Applicant’s Proposed Project)|

In Alternative 2, the Applicant’s proposed project, surface access to the mine would be by a
49.5-mile all-season road beginning at the end of the existing Shaw Creek Road, traversing the
Shaw Creek Hillside, and then over the Shaw Creek/Goodpaster River Divide to the mine
(Figure S-3). The road would only be used by Pogo project-related traffic, and it would be
removed and reclaimed in its entirety at the end of mining operations. During intense periods of
mine construction, traffic would average approximately 50 vehicles per day. Mine-related vehicle
use would average between 10 and 20 round trips per day during operations, with up to 180
round trips by workers’ vehicles on the initial 4.5 miles of the road during brief periods every 4
days for shift changes.

At the mine site (Figure S-4), ore from the underground mine would be ground and subject to a
gravity/flotation/cyanide vat leach mill process. All tailings exposed to cyanide would pass
through a cyanide destruction process and be deposited as a paste backfill underground in the
mine. Non-cyanide exposed tailings would be deposited in an unlined surface dry stack in upper
Liese Creek Valley located above an unlined RTP. Mineralized development rock would be
encapsulated in the dry stack, and nonmineralized development rock would be used for
constructing roads and other facilities.

The mill and camp would be located in lower Liese Creek Valley, and the construction camp
would be located at the existing exploration camp site near the existing 1525 exploration portal.
Laydown areas would be located near the existing 1525 Portal, at the airstrip, and at the mill.
Gravel would be mined from existing and new pits on the Goodpaster Valley floor and in upper
Liese Creek Valley.
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Power would be supplied by a 50-mile power line that would follow the access road. Diesel fuel

would be stored in permanent tanks at the mill and at the mouth of the 1525 Portal. Water would

be supplied from mine drainage, the RTP, and wells. During the development phase, treated
industrial wastewater would be injected into underground wells. During operations, treated
industrial wastewater would be discharged to a soil absorption system

(SAS) adjacent to the airstrip, or injected into underground wells. Treated domestic wastewater
would be discharged to underground drain fields at the camp in Liese Creek Valley and at the
existing exploration camp near the 1525 Portal.

A 3,000-foot airstrip would be located on the Goodpaster Valley floor just north of the mouth of
Liese Creek.

|Alternative 3

Alternative 3 would be the same as Alternative 2 except:

= The surface dry stack and RTP would be lined

= During development and operations, treated industrial wastewater would be discharged
directly to the Goodpaster River

= Surface access would be via the South Ridge all-season road
= The power line would follow the South Ridge all-season road route

|Alternative 4}

Alternative 4 would be the same as Alternative 3 except:

* Power would be supplied by on-site generation

= During development and operations, treated industrial wastewater would pass through
an off-river treatment works before discharge to a channel into the Goodpaster River

= Surface access would be via a winter-only road or trail across Shaw Creek Flats to an
all-season road beginning south of Gilles Creek that then would follow the Alternative 2
road route to the mine site

S.9 Mitigation, Monitoring, and Management

Environmental mitigation, monitoring, and management measures are designed to ensure that
potential impacts would be minimized during construction, operation, and closure of the Pogo
Gold Mine project. In general, the Applicant has incorporated extensive mitigation and
monitoring measures into its plan of operations. These measures include likely requirements of
the permits and approvals for the project. In addition, the State of Alaska as landowner has
adopted several land management measures to minimize impacts.

S.10 Closure and Reclamation

The Applicant has submitted a reclamation and closure plan. The goal of the plan is to return
disturbed land to the designated post-mining land use, defined by the Tanana Basin Area Plan
(TBAP) as public recreation and wildlife habitat. The goal of reclamation is to re-establish
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wildlife habitat within 5 to 15 years by stimulating growth of an early successional vegetation.
The primary objective of the closure part of the plan is to ensure that water quality would not be
strongly affected after mine closure. To accomplish this objective, materials that potentially
could cause degradation to the lands and waters of the state would be stabilized, removed, or
mitigated.

The primary objective of the reclamation part of the plan would be to stabilize disturbed mined-
land surfaces against erosion. This stabilization would be accomplished by improving plant
growth conditions and encouraging the succession of self-sustaining native and naturalized
plant communities. Inactive areas not anticipated to be disturbed would be closed and reclaimed
concurrently with mining.

S.11 Environmental Consequences

The impacts of the three action alternatives are summarized in three tables in Appendix A of this
summary. Table A-1 shows the impacts from options that are common to all alternatives. That
is, if the project were to proceed to development, these impacts would occur regardless of which
alternative were selected.

Table A-2 summarizes the impacts of options that are specific to one of the three action
alternatives, but that are not access related. Finally, Table A-3 summarizes options that are
specific to one of the three action alternatives, and that are access related. The descriptions of
impacts assume the recommended mitigation measures would be implemented. Note that as a
convention, if a particular option would have no, or only a low, impact on a given resource, it
generally is not discussed.

iCumulative Impacts]

Cumulative impacts “result from the incremental impact of the proposed action and alternatives
when added to other past, present, and reasonably foreseeable future actions, regardiess of
what government agency or private entity undertakes such actions. Cumulative impacts can
result from individually minor impacts that, when viewed collectively over space or time, can
produce significant impacts” (40 CFR 1508.7).

Examination showed that the overwhelming factor determining cumulative impacts was whether
the all-season access road would be removed and reclaimed at Pogo Mine closure, or whether
it would be maintained for other resource development purposes and/or for public use. This
factor applied not only to Alternatives 2 and 3, which contain a complete all-season road by
definition, but also to Alternative 4 with its winter-only access option. The factor of road access
and retention was important because it would be highly likely that by the time of Pogo Mine
closure, the planned Division of Forestry (DOF) road would have been constructed to the point
that it would connect to the all-season road segment of the winter-only access option and be
effectively operated like the complete all-season road options for Alternatives 2 and 3. Thus, the
critical issue affecting cumulative impacts was not a choice of which alternative; rather, it was a
management issue. That is, at Pogo Mine closure, would the road be removed and reclaimed,
or would it be left in place for other resource development purposes and for public use?

Table A-4, also in Appendix A, summarnzes the impacts from a resource-by-resource
perspective on the basis of whether the all-season access road would be removed and
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reclaimed at Pogo Mine closure, or would be maintained for other resource development
purposes and public use.

S.12 Identification of the Environmentally Preferable and
Preferred Alternatives

In making its Record of Decision, EPA must identify both an Environmentally Preferable
Alternative and a Preferred Alternative. The Environmentally Preferable Alternative "ordinarily,
means the alternative that causes the least damage to the biological and physical environment;
it also means the alternative which best protects, preserves, and enhances historic, cultural, and
natural resources” (Council on Environmental Quality [CEQ], 1981: Forty most asked
questions, no. 6a). The Environmentally Preferable Alternative can be the same as the agency
Preferred Alternative or differ in some respects, depending on the analysis in the EIS.

The Preferred Alternative is the alternative EPA and the cooperating agencies believe fuffills the
purpose and need of the proposed action. As provided for in NEPA and the CEQ NEPA
implementing regulations, the Preferred Alternative and the Environmentally Preferable
Alternative need not be the same. EPA may take into account various other considerations in
choosing its Preferred Alternative, including such factors as the agency’s statutory mission and
responsibilities and economic, environmental, technical, and social factors.

An analysis of the impacts that are summarized in Tables A-1 through A4 was conducted on an
individual component basis to determine which options should constitute both the
Environmentally Preferable Alternative and EPA’s and the cooperating agencies’ Preferred
Alternative. That analysis is contained in the following three subsections.

S.12.1 Options Common to All Alternatives

By definition, the options common to all alternatives would be developed, regardiess of which of
the three action alternatives were selected. Of the ten project components with options common
to all alternatives, eight had no sub-options that differed between the three action alternatives
(Table S-1). Two components, however, did have options that would produce different impacts;
gravel source, and use and disposition of the airstrip.

Gravel Source

Gravel Pits Versus Crushing Development Rock Gravel is on the critical path for
project construction, and would be needed for two purposes immediately at the start of
development; for concrete aggregate for the civil works’ foundations in the mine area
(water treatment plant, mill, camp, and shop facilities), and as a road topping for mine area
roads. Crushing development rock for gravel at this early stage would not be an option
because you cannot treat mine water without a new water treatment plant, and you cannot
have underground development without a shop to maintain the equipment. Thus, from a
timing perspective, crushing development rock to make gravel would not be feasible or
practicable.

Experience in the existing advanced exploration adit at Pogo has demonstrated that
underground development rock breaks down under traffic loads and becomes mud. It does
not posses the necessary hardness specifications, and thus crushing development rock to
make gravel would not be feasible or practicable from the technical perspective.
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Mining gravel from existing and new pits would disturb approximately 66 more acres,
approximately 13.1 acres of which would be excavated for the off-river treatment works. A
portion of this disturbance would be to wetlands, and would have moderate impacts. But
those impacts would be offset by pond creation in the gravel pits, resulting in negligible
overall wetlands impact. Mining gravel would have a moderate local wildlife habitat impact
although this, too, would be mitigated somewhat by pond formation. Still, surface mining of
gravel would account for approximately 7 percent of the total surface disturbance for the
Applicant’s Proposed Project.

Summary analysis indicated that from the timing and technical perspectives, crushing
development rock to make gravel would not be feasible or practicable. For the gravel
mining option, overall impacts to wetlands and wildlife would be low to moderate on a local
basis, with some positive benefits from newly created ponds in the gravel pits. And,
construction of the off-river treatment works would require excavating approximately 13.1
acres of gravel in any event. Therefore, the option to mine gravel was selected as the
Preferred Alternative and, because crushing development rock to make gravel would not
be feasible or practicable, mining gravel also was the Environmentally Preferable
Alternative by default.

Air Access

> Airstrip use and disposition Summary analysis indicated that allowing airstrip use by
other industrial/commercial users, or everyone, during operations would have more
impacts than restricting use only to the Pogo project. In a similar manner, removing and
reclaiming the airstrip would have fewer impacts on most resources, and the area land use
plan does not call for creating access to the mid-Goodpaster River Valley. Therefore, for
both the Environmentally Preferable Alternative and the Preferred Alternative, use only by
the Pogo project was selected as the airstrip use option, and removal and reclamation was
selected as the airstrip disposition option.

S.12.2 Options Specific to Alternatives, But Not Related to Surface
Access

Three project components had options that were specific to one of the three action alternatives,
but were not related to surface access (Table S-2).

Tailings Facility Liner
> Lined Versus Unlined Tailings Dry Stack and RTP

Dry-stack tailings piie Permeabilities of the fine-grained dry-stack tailings themselves
were not considered to be greatly different than permeabilities of an installed liner system.
Also, most seepage that would occur from the dry stack would be captured by the RTP.
Still, from strictly a water quality perspective, a lined tailings facility likely would provide
some measure of increased impermeability and transmission of drainage to the RTP.
From a tailings pile stability perspective, however, a liner would be more problematic.

The original dry-stack tailings pile stability analysis assumed a worst case scenario that
included saturation of the general tailings placement zone. It did not include saturation of
the shell zone. Placement of an impermeable liner beneath the general placement zone
likely would cause saturation of the tailings pile and result in occurrence of the worst case
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scenario, which was not the design intent. Thus, saturation caused by the impervious liner
likely would increase stability nisk.

Because there would be little benefit to water quality from installation of a liner under the
dry-stack tailings pile, while there would be increased nisk to stability from the liner, the
unlined dry stack sub-option was selected as both the Environmentally Preferable
Alternative and the Preferred Alternative.

In the Applicant’s Proposed Project, there would be no erosion control/drainage blanket
installed before tailings would be placed in the dry-stack tailings facility. This blanket was
predicted to have no effect on the dry stack’s stability, but it would permit clearing and
stockpiling of organic and soil growth media to insure a sufficient volume for reclamation.
Because of this benefit, inclusion of a erosion control/drainage blanket was selected for
both the Environmentally Preferable Alternative and Preferred Alternative.

RTP The primary purpose of the RTP would be to capture runoff and seepage from
the dry-stack tailings facility consistently, reliably, thoroughly, and predictably, duning both
mine operations and post closure activities.

Seepage from the dry stack would migrate downgradient below the surface, nearer the
colluvium/weathered bedrock interface. An effective seepage interception and collection
system would be needed to provide appropriate management of this subsurface flow.
Given the nature of the flow system that would develop, the most effective interception
system would be one perpendicular to the direction of subsurface flow, i.e., a cutoff wall.

The proposed RTP dam face liner system and grout curtain would establish an effective
interception cutoff wall to collect this seepage. The upstream toe of the dam face liner
system would be embedded in a trench in weathered bedrock filled with grout, with a
drilled curtain of pressure-grouted holes extending below the toe through the weathered
bedrock layer and into fresh bedrock.

A full liner under the RTP basin would not provide substantially better long term seepage
collection and would introduce increased operational and performance risks for a number
of reasons, including:

= A full basin liner would fail to collect the seepage at issue because the upstream toe
of the liner would not have the robust cutoff wall required to collect the subsurface
seepage. If such a cutoff wall at the upgradient end of the liner were required, it
would follow that another liner upstream of that cutoff wall also would be needed, etc.
It is thus a cutoff wall perpendicular to the flow that would be needed to capture
seepage, not a liner.

= Due to the narrowness of Liese Creek Valley, and its steep slopes, hydrostatic
uplifting forces from upwelling ground water beneath the liner could result in long-
term liner instability, especially during periods when the RTP reservoir would be
drawn down to provide storm surge volume.

= The nature of Liese Creek Valley geometry is such that a large portion of any full
basin liner would be on very steep slopes. The south slopes of the reservoir exceed
the maximum slopes recommended for effective liner installation (2.2t0 2.5 Hto 1 V).

Because a full basin liner thus would not completely capture the desired seepage and
provide the long-term reliability necessary to manage dry-stack seepage, and because the
geometry of the site exceeds recommended slopes for effective installation of a liner, the
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unlined option was selected for both the Environmentally Preferable Alternative and the
Preferred Alternative.

Power Supply

> Power Line Versus On-Site Generation Summary analysis indicated that for the
majonity of resources the risk from fuel spills during transportation was considered to be
substantially more important than the impacts from the clearing required for a power line
right-of-way (ROW), especially because clearing generally would not destroy the
vegetative mat and once the power line were reclaimed, the visual impacts would be
removed and plant succession would eventually return the ROW to approximately its
present condition. Thus, the power line was determined to be the option for both the
Environmentally Preferable Alternative and the Preferred Alternative.

Water Discharge

Water discharge had two subcomponents: the project development phase and its operations
phase.

Development Phase  This subcomponent had three options for treated wastewater:
underground well injection, discharge to the Goodpaster River, and an off-river treatment
works.

» Underground injection Weii. The existing water treatment plant at Pogo has discharged
treated mine drainage via an injection well at approximately 100 gpm since 1999. Every
monthly sample during the four-year period since has met all the permit limits of the
existing injection well permit. As the mine workings increase over the first two years of
development, however, the amount of water to be discharged could increase to
approximately 400 gpm. And, the farther one gets in both space and time from the existing
conditions the more potential there would be for mine drainage water quality to diverge
from that observed during the past four years. There would be potential for discharged
water to surface in nearby sloughs, and the projected treated water may not meet
discharge criteria for four parameters at least some of the time. If mercury did not exceed,
or infrequently exceeded, its criterion, this would be considered a moderate impact from a
permitting and compliance perspective.

» Discharge to the Goodpaster River. Treated wastewater would be discharged directly to
the Goodpaster River. Water quality at the edge of the mixing zone was projected to meet
discharge criteria for all parameters. The impact of this discharge was expected to be low.

A mixing zone could not be approved if there were potential for mercury to bioaccumulate
to significantly adverse levels [18 AAC 70.250 (a)(1)(A)]. It was uncertain whether mercury
would bioaccumulate to significantly adverse levels from this discharge; hence, it was
uncertain whether a mixing zone could be granted.

» Off-River Treatment Works  This option was expected to have efficient mixing of
treated wastewater, thus meeting criteria for all parameters even at the conservative 95th
percentile of the annual maximum. The impact of this discharge was expected to be low.

Summary analysis of the development-phase discharge options determined that for the
underground injection wells option the discharge may not meet criteria for six parameters at
least some of the time. This inability to meet discharge criteria was considered to have a
moderate impact from a permitting and compliance perspective only if mercury only infrequently
exceeded its criterion. For the direct discharge option, it was unknown whether a mixing zone
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could be granted because of the lack of certainty about whether mercury would bioaccumulate.
In contrast, the off-river treatment works option was expected to have a low impact and more
permitting certainty. Thus, the off-river treatment works was determined to be the option for both
the Environmentally Preferable Alternative and the Preferred Alternative.

Operations Phase  This subcomponent had the same three options for treated
wastewater as the development phase, plus discharge to a SAS. Impacts from the three
options in common with the development phase would be the same as discussed above for
the development phase.

Soil absorption system. The influent to the SAS is expected to achieve drinking water
standards for the 95™ percentile of the annual average for all parameters except nitrate, and is
expected to exceed TDS, chloride, sulfate, TKN, and nitrate for the 95™ percentile of the
annual maximum. The effluent from the SAS is expected to exceed the discharge criteria for
the 95" percentile of the annual average based on dissolved and total concentrations for
nitrate, cyanide, cadmium, copper, lead, and mercury. The 95" percentile of the annual
average would also exceed the total recoverable criteria for manganese. For the 95th
percentile of the annual maximum, TDS, chloride, sulfate, nickel, and selenium would be
exceeded for dissolved and total criteria in addition to those exceeded for the annual average.
Manganese would also be exceeded for total criteria only. These additional parameters at the
95th percentile of the annual maximum would likely exceed the discharge criteria less
frequently than for the 95th annual average. Because the influent to the SAS and the
discharge from the SAS are estimated to exceed the expected discharge criteria for a number
of parameters, this discharge was defined as having a high impact from a permitting and
compliance perspective, and may not be permittable.

Summary analysis for the operations phase options determined the same impacts as
described for the same development phase options, in addition to the high permitting and
compliance impact for the SAS option. Thus, in the same manner as for the development
phase, the off-river treatment works was determined to be the option for both the
Environmentally Preferable Alternative and the Preferred Alternative.

S.12.3 Options Specific to Alternatives, and Related to Surface
Access

Two project components had options related to surface access specific to one of the three
action alternatives: surface access and power line route (Table S-3).

Surface Access

The surface access component had three subcomponents: route, use, and disposition.

Route There were three route options: Shaw Creek Hillside all-season road, South Ridge
all-season road, and the Shaw Creek Flats winter-only access.

> Winter-oniy access In the first route analysis, the concept of winter-only access was
compared to the all-season road concept. Implementation of each concept would have
advantages over the other for several issues. From the technical and economic feasibility
perspectives, however, the winter-only access concept would not work. Technically, the
issue was whether the annual winter-only access option would be feasible during the life of
the mine. The Applicant estimated that a winter supply window allowing adequate time
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would be absent once in 13 years. Independent confirmation of recent long-term climate
warming in central Alaska suggested the Applicant’s estimate was optimistic.

From an economic feasibility perspective, constructing, operating, and reclaiming a remote
mine dependent on only 8 to 10 weeks of annual surface access for major resupply, with
reliance of air support into a 3,000-foot airstrip susceptible to weather interruptions for the
remainder of the year, raised many issues. These issues included a short window for
mobilization of construction equipment and supplies for the development phase, including
construction of the all-season road segment; capital costs estimated to be approximately
53 percent higher than for an all-season road; storage of an entire year’'s worth of diesel,
propane, cement, reagents, and other materials at the mine; and total annualized
operating costs estimated to be approximately 118 percent higher than for an all-season
road, with freight estimated to cost approximately 60 percent more per ton and with
substantial personnel air transportation costs.

Thus, because winter-only access might not be possible for 1 or more years during
expected mine life, and because it would add substantial capital and operating costs that
would increase the project’'s economic burden, it would introduce an unreasonable level of
complexity and business risk. Therefore, this option did not address the purpose and need
for the proposed action, and could not be considered further for the Preferred Alternative.

> Ali-season road In the second route analysis, the options for the Shaw Creek Hillside
all-season route and South Ridge all-season route were compared. For purposes of the
analysis, impacts from the associated power line routes also were considered because,
taken as a whole, building both the road and power line in conjunction would substantially
reduce total impacts from both components. Analysis showed each set of options (for the
road and power line) to have advantages over the other.

The South Ridge route had advantages in that it would cause approximately 79 fewer

approximately 45 fewer acres of cuts and fills in wetlands. It also would cross only one
stream requiring a bridge (the Goodpaster River), versus seven for the Shaw Creek
Hillside route.

The Shaw Creek Hillside route had advantages in that it would disturb roughly half the
acreage of high-value habitats for moose, caribou, and brown bear than would the South
Ridge route, and bird-power line collisions likely would be lower because of its more
extended length below timberline. Visual impacts also would be fewer than for the South
Ridge route because it would be primarnily below timberline, and the Shaw Creek Hillside
route would not be visible to the recreational cabin owners on the lower Goodpaster River.
Therefore, the Shaw Creek Hillside all-season road would be more consistent with the
visual guidelines of the TBAP, which call for consideration of visual impacts on the
Goodpaster River corridor.

In all cases, these differences in impacts between the two routes were not considered to
be high on greater than a local basis, largely because the route corridors would be narrow
and linear in character, and because mitigation measures would reduce impacts.

The overriding difference between the routes, however, was related to land use. Based on
the long-term Tanana Valley State Forest (TVSF) Management Plan, the current DOF 5
year timber harvest plan includes an initial forestry road to the Keystone Bluffs area of the
state forest, and eventually well up the Shaw Creek Valley to upper Gilles Creek.
Therefore, within the expected life of the Pogo Mine, there is a reasonable probability that
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a public road up to 23 miles long would be constructed very close to the proposed Shaw
Creek Hillside all-season road alignment as far as Gilles Creek if the Applicant’s proposed
road were not constructed. Thus, because there were no major differences in impacts
between the two route options that could not be mitigated to some extent, and because
constructing the Shaw Creek Hillside route would result in only one road being built into
the project area (i.e., not both the South Ridge all-season road and the DOF forestry road),
the Shaw Creek Hillside route was determined to be the option for both the
Environmentally Preferable Alternative and the Preferred Alternative.

For the Shaw Creek Hillside all-season road option, there was an issue of what route
would be used to connect the all-season road to the Richardson Highway.

4+ Richardson Highway egress There were two route sub-options for this road
segment: the existing Shaw Creek Road and Tenderfoot.

For most resources, there were no or only minor differences between the two sub-
options. The Shaw Creek Road sub-option, however, had higher noise and safety
impacts and would not be as favorable to new recreational users, while the Tenderfoot
sub-option was determined to have higher visual and cost impacts. Of these, the
noise, safety, and cost impacts were judged to be of most importance.

For the Shaw Creek Road sub-option, both the safety and noise impacts generally
were considered low. From the safety perspective, some increased impact would
occur, especially if the all-season road were open to use by everyone and the shift
change bus station were located near the Trans-Alaska Pipeline System (TAPS)
crossing. This increased impact, however, could largely be mitigated. From the noise
perspective, impacts generally would be low or moderate. If the Applicant’s shift-
change bus station were near the TAPS crossing, however, two residences would
experience a moderate to high impact, and four would experience a high impact
during short periods of time 4 days apart. These impacts also could be mitigated to
some extent, including locating the bus station on the Richardson Highway.

Shaw Creek Road is relatively narrow at present, but is well maintained and has been
improved recently. The State of Alaska has reviewed expected traffic volumes and
vehicle sizes, including logging truck traffic from proposed DOF timber sales and shift
change traffic, and believes Shaw Creek Road can accommodate this traffic safely.
Because the road could be upgraded in the future if necessary, speed limits could be
adjusted and other mitigation measures implemented as appropriate, and the
Applicant’s policy would be to adhere to all speed limits, the safety risk from Pogo-
related traffic would be low.

For the Tenderfoot sub-option, the cost of a new approximately 3.5-mile road was
estimated at approximately $2.5 million to $3.0 million. This road would terminate in
the vicinity of the end of the existing Shaw Creek Road, which already is a state-
maintained road.

In final analysis, it was determined that it would be unreasonable to build a new road merely to
avoid an existing state-maintained road, considering that the Shaw Creek Road noise and
safety impacts generally would be low, or could be mitigated to make them low.

Use For road use during Pogo project operations, there were three options:

» Pogo Project Use Oniy
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> Pogo Project and Other Industrial/Commerciai Users
> Use by Everyone

For almost all resources, impacts were considered to be low from the regulated use of an
all-season road only by the Pogo project, and were considered only marginally higher for
additional regulated use by other industrial/commercial users. Impacts from the option with
use of the road by everyone were considered generally low for several resources (water
and air quality, noise, wildlife, and visual), and moderate for fish. For three resources,
however, impacts were considered high.

Because off-road use by ATVs and other vehicles generally is not regulated, a road open
to everyone could cause major impacts to wetlands. It also would increase competition for
subsistence resources. For existing recreationists, road use by everyone could have a
major impact on the quality of their expenences, particularly for cabin owners along the
lower Goodpaster River. Conversely, from the perspective of new recreationists, use by
everyone would be beneficial because it would provide access to new areas.

In determining its preferred option, the ADNR considered its overall, broad management
goals under the TBAP, as well as the more specific management objectives of the TVSF
plan. Because (1) the Shaw Creek Hillside route would be both within or immediately
adjacent to the state forest in lower Shaw Creek Valley; (2) an objective of the forest plan
is to provide public access to forest resources; and (3) state forest roads generally are
open to the public; ADNR made a proposed determination that the lower approximately 23
miles of the Shaw Creek Hillside all-season road as far as Gilles Creek would be open to
public use during mine life following Pogo project construction, and published that
preliminary decision in the DEIS. The proposed determination would have kept the
remaining approximately 26 miles of road to the mine open only for use by the Pogo
project, and possibly to other industrial/commercial users on a case-by-case basis. Such
other use could occur, however, only after a public process and thorough analysis of
potential impacts of the proposed uses.

Public and Tribal comments on ADNR'’s preliminary decision, however, were over-
whelmingly opposed to opening any of the Shaw Creek Hillside all-season road past the
end of the existing Shaw Creek Road to the public during the life of the Pogo Mine. ADNR,
therefore, is reconsidering its preliminary decision and the EIS team has selected use of
the entire mine access road during the life of the mine only by the Pogo project, and by
other industrial/commercial users on a case-by-case basis, as the Preferred Alternative for
purposes of this final EIS. ADNR will consider whether to adopt this option in its final
decision to be made after publication of this final EIS. Use of the entire road only by the
Pogo project (with no use by other industrial/commercial users) was determined to be the
option for the Environmentally Preferable Alternative.

Disposition There were two all-season road disposition options:

» Remove and Reciaim the Road
» Maintain the Road

Results of this analysis were similar to those for the road use options discussed above.
The primary difference was that the option for road use during mine operations had a
limited time horizon while road disposition following Pogo Mine closure was considered to
be permanent. Continued road use only by industrial/commercial users was considered to
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have low impacts on most resources, although locally high impacts on wetlands and
wildlife could happen if major resource developments were to occur.

Leaving the road open to everyone would perpetuate many of the same impacts described
in the Chapter 4 alternatives analysis of the option to permit road use by everyone. In
addition, it would lead to the cumulative impacts of maintaining an all-season road also
described in that chapter. As discussed in Chapter 4, the degree of impacts if the road
were to be maintained, particularly cumulative impacts, could be reduced in large measure
by the State of Alaska land use and road management policies.

The probability of another mine or other large resource development occurring in the area
prior to Pogo Mine closure is low. The TVSF Management Plan, however, contemplates
public use of state forest roads. Therefore, ADNR made a preliminary determination in the
DEIS that the ROW authorization for the Shaw Creek Hillside all-season road would
require that at Pogo Mine closure the all-season road must be removed and reclaimed
from Gilles Creek to the mine site in its entirety, and in a manner that would preclude use
by ATVs. The segment from the existing Shaw Creek Road to Gilles Creek, however,
would remain open for all users. ADNR could extend the life of the road to the mine site to
accommodate other major resource development projects, but only after a public process
that would include a thorough analysis of potential impacts of the proposed uses.

Comments on ADNR'’s preliminary disposition decision strongly favored opening the mine
access road as far as Gilles Creek after the life of the mine. Thus, because the TVSF
Management Plan contemplates public use of state forest roads, and because there was
strong support for public use of the road after the mine’'s life, public use of the road as far
as Gilles Creek was determined to be the Preferred Alternative, while removal and
reclamation of the entire all-season road was determined to be the Environmentally
Preferable Alternative.

Power Line Route

The power line route component had two options:

>

4

Shaw Creek Hiiliside Route
South Ridge Route

While these two options had different impacts for various resources, a constant throughout
the power line route analysis was that the power line route should be the same as the
surface access route because, taken as a whole, building both in conjunction would
substantially reduce total impacts from both components. Because overall impacts from
the surface access route would be substantially greater than those for the power line route,
and because neither power line route offered any substantial benefits over the other, once
the surface access route was selected the choice of the corresponding power line route
was straightforward. Thus, the Shaw Creek Hillside power line route was determined to be
the option for both the Environmentally Preferable Alternative and the Preferred
Alternative.

In the Applicant’s Proposed Project, the power line would cross the Shaw Creek /
Goodpaster divide via Sutton Creek (Figure 2.3-2), to the north and away from the road
corridor. As a result of public comments on the DEIS, a new sub-option was considered
with the power line following the road corridor over the divide. The road corridor route
would have approximately the same direct habitat impact as the Sutton Creek route, and
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marginally greater wetlands impacts, but would consolidate impacts into one comdor and
avoid all impacts to the Sutton Creek drainage. Thus, the road corridor sub-option was
selected for both the Environmentally Preferable Alternative and the Preferred Alternative.

S.13 Presentation of the Environmentally Preferable and
Preferred Alternatives

Based on the impacts analyses described above, Tables S-5, S-6, and S-7 present the
Environmentally Preferable Alternative, as well as EPA’s and the cooperating agencies’
Preferred Alternative.

Figure S-5 presents EPA’s and the cooperating agencies’ Preferred Alternative in graphic form
in the same manner as was shown earlier in Figure S-2, except the options that constitute the
Preferred Alternative are boldly framed.

The options and sub-options selected for the Environmentally Preferable Alternative and the
Preferred Alternative were the same for every project component with the exception of use and
disposition of the Shaw Creek Hillside all-season road. For these two subcomponents, the
Environmentally Preferable Alternative was for use only by the Pogo project, and for complete
removal and reclamation of the road, respectively. In the Preferred Alternative, use and
disposition of the road was the same as for the Environmentally Preferable Alternative past
Gilles Creek. Between the existing Shaw Creek Road and Gilles Creek, however, public use
would be allowed following the project’s construction, and the road would be maintained for
public use following mine closure.
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Table S-6 Environmentally Preferabie Alternative and Preferred Aiternative for the Options
Common to Ali Action Alternatives

—

iron.
Component, Options, and Sub-Options Pm:le Preferred
Alternative  Alternative
Milling Process
» Gravity / flotation / cyanide vat leach' X X
Tailings Disposal
» Underground paste backfill X X
» Surface dry stack and RTP in Liese Creek Valley X X
Mill and Camp Location
> Liese Creek Valley X X
Development Rock Dlsposal
: : X X
X X
: ave : X X
> Crush nonmmerallzed development rock
Construction Camp
> Below existing 1525 Portal in Goodpaster Valley X X
Laydown Area
> X X
Water Supply
Industrial
> Mine drainage X X
» RTP X X
> Wells X X
Domestic
> Wells X X
Water Discharge
Operations Phase
» Domestic wastewater
ackagd : X X
Fuel Storage Location
» Temp: 1525 Portal and airstrip. Perm: portal mouth and mill X X
Air Access
> 3.,000-foot airstrip in Goodpaster Valley X X
» Use of airstrip during Pogo mine operations
+ Pogo project only X X
4+ Pogo and other industrial / commercial users only
4+ Everyone
» Disposition of airstrip at end of Pogo project
4+ Remove and reclaim after mine reclamation X X

4+ Open for Industrial / commercial resource users only
4+ Open for everyone

1

Underine — Applicant’s proposed option or sub-option
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Table S-6 Environmentally Preferable Alternative and Preferred Alternative for the Options
Specific to Certain Action Alternatives, but Not Reiated to Surface Access

Environ.
Component, Options, and Sub-Options Preferabie Preferred
Alternative Alternative

Tailings Facility Liner

» Surface dry stack and RTP in Liese Creek' X X
4+ Lined dry stack
4+ Lined RTP
4+ Unlined dry stack X X
4+ Unlined RTP X X
Power Supply

» Power line X X
» On-site generation
Water Discharge
Development Phase
> Underground injection wells
» Direct discharge to Goodpaster River
» Off-river treatment works X X
Operations Phase
» Industrial wastewater (RTP)
> Industrial wastewater (RTP)
+ Soilal i tem (SAS)
» r River Val j

» Saddle above and southeast of Pogo Ridge

+ Underground injection wells
4+ Direct discharge to Goodpaster River
4+ Off-river treatment works X X

' Underline - Applicant’s proposed option or sub-option

ﬁ: ‘ September 2003 Executive Summary $-27



Digitized by GOOS[@



Digitized by GOOS[@



S ~ L 2 - b i hd . H . hd [ 2 - t L] . - - - L ] < Al - L 4 T 1 v ¥ v v
- i el i -3 - | S | N | [res—y -~ a =l ATl = G e’ -3 el - d ORI -

‘ ng . €002 Jequieydes v xipueddy  Alewwng aAgnoex3 0e-s

‘MO| 9q pinom s1oedul 9SI0U ‘JBJUIM BY} Ul SAUIYOBW MOUS PUR JBWLWNS Y} U} SIOIoW

PJeOqINO LIIM Uohealdal 10j pasn Ajuewud s Bale siy) asnesag "vap GE O} GZ woy abuel o) pajosfoid aiam eale aWeS S|y} Ul S|en3| 8siou jeuopesado suin ‘(vap)

(pejybBlam-e) sjeqioep Op 0} 0F Woy abuels o) peyosioid asem s)aa10 9sa)7 pue 0604 usameq JaAl Joysedpoos) ay) UO SjaA3| 3SI0U ‘UoRINASUOD jemul Buung

"SUORIPUOD BLWIALIXS JOPUN USAS SBaIR 9S8} U} SIBAI808) SARISUSS B a|qIpNe aq Jou pjnom asjou jeuojjelado eale aully ‘spoedul) 8deuns ou aq pinNom a1y}

‘punoibiepun panow Bugsejq eouQ ‘seale asey) uj Joedw) Jou aaey o} pajoafoid sem asiou Buise|q eale aujw |eRiu) ‘sajiw G JO SS8IXd Ul 8Q PjNOM seale uogouny

eyaqg pue ‘e)sq big ‘exe] zyend) ‘peoy yoa1) MeYS ‘Janly 18)sedpoos) Jamo] ay) Ul SISAI08) BAIISUSS-9SIOU O) S3OUE)SIP 3} asnedag Bale aujWl [eJouad)
OS{ON S’V

‘Jepuanbasuooul pue moj aq pinom sioedw 8say ) "A)jieoo; sionpoid uoRSNQUIOD 8seajal PINOM Siolesauab pue Juawdinba uogesedo aujw pue uoRINISUOD

‘Jsnp aAnibny JO JNsal B Se Bale aulw ajeipawiill ay) ul Ajjqisia pue ‘uopejabana ‘sjios uo spoedw paziedo) ‘Wid)-HoYs 8sned pinom uoRonisuo) ‘€aie aulpy
Ayiend 4y v'y

‘sjlids j|any 0} anp Ayjenb Jajem uo spoedw Joj jeguajod

1saybiy ey} eney pjnom siesn jje 1oy uado J) Buidasy ajiym joedw 1ses| ayj aaey pinom dujssie ay) Buiwiejoss pue Buirowal ‘ayl) aulpy 08od ayy J0 pus auy} Iy ‘si1esn

aJow yum eseasdul pjnom Ayjenb Jajem 0} sjoeduwy Joj jequajod ay) “Ayjenb Jajem 1oaye o} jegualod Jsajjews ay) aaey pinom yoefosd oBod ayy Aq Ajuo duysaie auy

J0 85 "MO| 8q PINOM oedW) |[BISAO BY) PUE PEONpPal 8q pjnom sijids Jo Aanes pue pooyii@ill 3y ‘(sdNg) sednoeid Juswabeuew 1saq [BUOHIPPE PUE JUSLLUIEJUCO

Aiepuooas pauueld J0 asn yupa Anjenb Jayem uo joedwy ybiy e aaey pinod jey) jjids abiej e u ynsal pinod dujsiie ayy Jo asn ‘uogebiiw Inoyppp 553558 Iy

‘sjoedusy moj A1aA 0) MO Uj Jjnsal pinom abieyosip ay) 1ey) pejoadxe si Ji INg ‘1aAl ayy Ul painbal aq pinom auoz Buixjw

v "Jealy Jajsedpooo) ay) 0} Apoeup pabieyosip uay) pue ‘yueid Jusuneasn abemas abexoed panoidde-9)3Qy ajbuls e yym pajeal) aq pinom Jajemalsem olsawoq

‘anoidwi pjnom Ajjenb Jajem ‘yoeys AIp 8y} JO aInNsolo JaYy )001 Juswdojenap pazjjesaulwl pue 3Oe)s

Aip sy} woy abedass pue youns wol 41y ay} pue yoes Aip sBuijie) ay) usamiaq ¥aa1) asal ui Aujenb Jajem o} 1na200 pjnam sjoedw ajesepow ‘suogesado Buung

‘Ayjenb Jayem Janly 18)sedpoos) uo pajoadxa ale sjoedw) jeunulpy "Jeal

Oy} PUB aujw 3y} usamiaq pazjeso| aq pinom sjoedw 8say] ‘sJeak Jo spuesnoy) 0} 00} O wua} Buoj ay) Jano siajswesed awos J0j N3O PINOD SUCHBRUSIUOD

U} SesBaIOUl 3JRISPOW "WNIANjE AsjjeA pue odojs By} O} SJUBNIISUCD PAAIOSS|P Jodsuel) pinom sulw ay} woy Jeyem punoib jo abedaas ‘@insold sujw Jayy

‘|ena} moj e 0} sjoedwi [egquajod eonpai pinom Buidded pue Bujuieiqg "uoisoIe woy suswWpes }os8joid 0} ainseaw uolebyiw e se %004 UM UIBHSAO ||y Yim

padded pue paujelp 8q pinom 41y ay} ‘ainsop Bumojjo yoeys Aup ayy woy abedass ay) jo Ayjenb Jo Auenb ay) Jayye 1oedwy o} pajoedxa jou s) yoels Aip ay)

Bunonnsuod o) Joud Jaxyue|q ebeuieIp/[0QUOD UOISOIa U JO uohejjeIsu) ‘suogesado Buunp moj 8q pINom 41y ayl Mojeq %9319 8sal uo spedw| ‘Edle aujll [elsUad
Ayjenp sa3em €'

‘Mo @q pjnom suopdo jJuauodwod 1ayjo woyy sioedw| ‘moj K1aa aq pinom AajjeA JaAry Jaisedpoos) ay) uj moy sajempunolB uo sjoedu jjeidAO

‘moj A1an aq pinom AajjeA Jeany Jajsedpoos) ay) ul moy 1ajempunolB uo sioedw jjesano ay| “Jajem

punoib ay) Jejua pinom jeys yoejs Aip ayy woy abedass jo Auenb ayy Joeduwn o) peyoadxa jou s| yoeys Aip ayy Bugonnsuod o} Joud jeyuelq abeuieip/01uod uoisosd

ue Jo uonejieisuj "AsjieA a1 asal] Pue auil ayy Jo AjuidiA ayy ul ABojospAy Jajempunolb ayy uo sjoedw) ajeiapow aney pinom aujw ay) jo Buuajemeq I8 SUIN
ABojoipAH sereMpunci9 Z'y

"MO| 8q pjnom sjoedw) uondo JaYIO “1aAY Jesedpoog ay) o) sjoedul fews A U jaa1D 8sel O} Pazijedo] 8q Pinom sjoedw esay | ¥aa1) asar ut ABojoipAy

Jejem soRUNS 8y} JO UOREIYIPOW [BRUEISQNS L) JNSSI PINOM SIYDJP UOISISAIP JSJEM PIJBIOOSSE PUB ‘Saf|ide) (Iiw ‘d 1Y “yoels Aip ay} jo Juswade|d ‘EdIe SUIN
ABojoipAH 1038 828UNS |'Y

saApewa)|y |y 03 UGWILIO) SUORAO eyl Jo 8196)43 1984|pu| pue 3084|q Jo Arewwng I-v elqel

v Xipuaddy Arewwing aAlNo2axy

wewelels pedw| [ejuswuoiiaug jeuly eloid suiy obod




e < 4
* ng ﬂ €002 Jequaydeg v xipueddy  Aewwng eAgnoex3  |€-S

‘S10})S8oUB PUB SBAREJAI §,8u0 AQ pasn sem jey) aoejd jeuonipes e uj Juny o} Ayunpoddo u UORONPaI B S10W Bq PINOM }| 9|qE|IEAR BJe SBDJE JOYI0 asnedaq
asn adua)sisqns jJo uiayed |[ejano ayj Joeye Jou pinom Bupuny adus)sisqns Joj ays aujw Yy JO AJIIIGEJIBAR JO %OBT "SBaJE aSn 82UudjSISqns ||BJAAO 3L} JO JXajucd u|
rews s} ease sjy| ‘sesodind Ajejes oyqnd Joj Buguny woy palqiyosd aq piNOM S19SN 30UIJSISANS SIOYM BIIE aUIW Bjelpawiwi ay) u) Jdeoxa moj sjoedw)| “Ba1e SUIN
odualsisqns €L’y
- ‘eaJe ay) ul Juawdojanap |esaulw mau jejualod pue ‘sisiuogeasdal ‘siojesado Jie [ersswwod uo joeduwy Jofew e aaey pinod duisiie Bujwieos)
pue Bunoway 'sadlAIes jeuolealoal ul-Ay se jam se ‘suopdo Joddns adiaes mau apiaoid pinod dujsiie ay) $Sad0. 0} SISN |BLASNPUI/BIOIAWIWOD JaYI0 Bumo)y
‘Bujuiw sk yons ‘saiARoe [eLIsnNpu; pue jersswiod fepuajod uo oedw Jofew e aaey pinod Josfoid oBod ay) Jdaoxa auokiana o} dujsiie Buisoj) “§5835€ Iy
| - o | ‘ | N osn pusI Zh'y
‘fepuejod siy} jBUILIE PINOM UOHBWE[D3) PUB |BAOWY 'S3218s 2iiqnd 10j puewap pue ‘ymoib uoneindod ‘AjAnoe JjWOUCTS MU SWOos
8)ealo pue juswdojanap |B10IBWIWOI/|BLISNPU| [BUOHIPPE aWwOos apiAoid PINCD i ‘8UOAIBNS O} JO 'SJBSN [BIOJBWILLIOI/jeSNpU| Jaylo 0} uado alam disse §| “SS330E Iy
_ $J)Wou0380j208 | I°Y
‘SISEq |820] B UO Ajuo sajoads aasuas o) spedw ybiH ‘sapeds pasabuepus Jo pausjealy) uo syoedw oN
se|oedg vo..ou:.v:m pue peusjeesyl 0L’y
, "sepAoe uewny woy syedw) Jeyqey
10upul Buinuguod ajeulwije pjnom osje [eaowal dusily ‘Aieacdas uibaq o) yeyqey anjea ybiy Ajaaieas mojje pinom aInsojo aulw je jeaowal duyslly $5835e Iy
‘joAelB 10} %201 Juawdojanap Buiysnio o} pasedwod }oedw JejIgeyY ||BJ3AO |BO0] 8jelapoll B aABY PiNoMm [anelb
Buiujw |Ins "anooe pinom sjyauaq jepqey ‘spuod se pawieioal asem sid [aaeib ayy yi ‘puy ‘Jeliqey anjea 1amof 0} aq pinom Ajesauab asueqinysiq ‘100y As|ieA
Jeysedpoog) ay) uo saioe gg Ajejewixoidde jeuonippe ue 0) 3dUBGINISIP @OBJINS 3SNED PINOM 3001 Juaudojanap Bulysnid ueyy Jayiel ‘Paesb Buuy 351103 [eAeID
"Po|I 8q 0} aAey pinom Ajeyy| sseaq ‘Apadosd pajpuey Jou abequeb | "1 dY ays u) Juawdesnus |euUOISE30 JO A|IqISSOd sani|ioe)
o)s aujw JO asnedaq sjuawWanow jewew abie) jo uogdnisip Jouyw "siseq ays aujw |edo} e uo Auo ybiy Inq ‘sioedw oalipu) 8susiedxa pinco uspew pue ‘sieaq
umouq ‘asooyy 'spaiq uo sjoedwy yoalipu; ybiy oN “siseq eaxs aujw |edo] e uo Ajuo ybiy ‘sjewwew pue spiq 0} sjoedw }0enp pue ‘ssoj Jejiqey 0eq B31e Sulpy
| | | | ‘ o o | ~ clPmey
~ ‘g)RIOPOW O} MO) O} aseaIoul pinom spoedw ‘siesn |je o} uado asem duisiie ay) J| "pajuawaldw) asem uonebiiw paysabbns j Jualsixauou o} Moy sjoedw) SEEIIE Iy
, v v _ , je3qeH apenby pue usii 8’y
. , "goueq}sIp Jo sasoe | L¢ Ajiewixoidde Jo [0} e Buines) ‘paqunisip
oq pinom saioe Jamaj Z/ ‘sid jaaeib woy paulw Buieq o) pasoddo se ‘3001 Juawdojanap aujll paysnud Woyy spew alam [aAelb §| “uoydo 82inos |aAeIb ay) 1o}
1daoxa ‘saanews)je ay} Buowe aoueqINsIp Ul S30UBIBYIP SANUEISGNS OU 8q PINOM 313Y] "IN300 PINOM BdUBQINISIP JO SaIde 8¢ Alslewixoiddy ‘Bale dulll [eJauad)
eJsuequnis|g 62eunsg L'y
. ‘spuod awooaq 0} a1am Aay) i syeusq puepam awos Buipinoid
8 oy oy (se10€) Ajuo 189 syd jane16 yuwm ‘yBly £jjeo0) 8q pinom osje ooy AsjjEA 131sBAPOOY BY) UO S3RIIOE} JO Sioedw]
o es 751 (s8108) IyAND "AajjeA ¥o819 asar Jo 1xajuod ul Kuo yBiy aq pinom sjoedw [esodsip sbuije) pue ‘dwed ‘I
L F 1wAn ‘sa)|ddns Jayjo pue jony s seak
v € [4 B 10} papaau adeds abelo)s paseaoul JO asnesaq € JO Z SARBLIBYY UBY) SPUBIaM JO 3108 310w
SAjjeuls)iy €1 0} Z1 Buny exnnbai pinom ¢ sAeUIL) Y "BUILL 3Y} 1B JINg 8q Jou pinom aulj Jamod B asnedaq
€ 10 Z aAljeuIa)y URY) spuBRam ss8]| saloe g Bupesio aiinbal pinom ¢ aanews)y “dinsie ay)
Je Z aAneuIa)|\ UBY) PUBRSM JO a10e alow | Buyy annbai pinom ¢ aAewsyy “E3IE sulll [ejausg)
SPUeliom 9’

seAjjeuse)|Y |1V 0} TOWILIGH SUOHAD ey} JO 8196443 19841puj Pue 30811 Jo Arewwng }-v eiqeL

wewslels Pedw| [luswuoiIAUT jeuld peloid suiy oBod



-—a

\d I 4

-
‘ ng @ €002 Jequeydes v xipueddy Alewwngeapnoexy  ZE-S

el episiiiH a0 Meys pasodold ey buoje sa)is [euajew [eRuajod Je XIom }$8) "Peos SS330 Sl ay) Jo suojod buiddo) Joj ssue ABw [SAel 10} paau Jayjouy
-Aouatoyye Jueld Juewnesy) Jajem ul Jojoe} Juepoduwi ue usaq sey sdwns suiw
8y} Ul uonEjUSWIPaS Padnpal aleym ‘punoibiepun pue sdeuNs 8y} UO Yloq UOREJUSWIPaS 30Npal O} padjey sey Buiddo) peos jeneib e ‘osjy "a|qeanoeld Jo 8|qises)
8q 10U pjnom [oARIB axew o} %001 Juewdojanap Bulysnud ‘aanosdsied (BDILYOS) B WOy ‘SNY| PN $8W0D8Q PUE SPEO| dYjel J9pun umop $)ea.q %001 Juswdojenap
ay) @sneoaq speos awnjoA ybiy sy jo aoeuNs ay) doj o} pasn useq sey [Aeib ‘saiioe) uonesojdxe paoueape Bugsixa ayy Jy "speos awnjon ybiy 10} soeuns
ayjen poob e ayew jou saop }oas Juawdojenep punoibiapun jey} pajessuowep sey eseyd uogesojdxe auyy oBod ayy Buunp aouauadxe ‘ealoedsiad Jeyjoue woiy
‘a|qeanoeld Jo a|qIseay 8q Jou pinom [aABIG ayew o) yoou Juawdojanep Buiysnio ‘anoedsied Buiwy e
woy ‘snyj Juswdinbe ay urejujew o} doys e noyim yuaudojanap punoiBiepun aAey jouued noA pue ‘Jue|d JusWIeal) JaJem MBU B JNOYIM Jajem aujw 1eal} Jouued
noK asneosaq a|qissod },us! S)IOM JIAID adepns ay) Buluuibaq ei0jeq Juawdoiensp punosBiepun Buroueapy ‘aA0qe paquosep saniioe} aoeuns ejeudoidde ay) Jo
uonajdwod Mojio0} 1snw Juswdoganap aujw punoibiapun "pouad Juawdojensp 108(01d Jeak-om) 8y} Ul J9je] |UN 3|qejieAe aq Jou pinom punoiBiapun woy pejesauab
aq PINOM ey} %001 Pazijesaujwiuou ay) Jo Jsopy ‘uogdo ue aq Jou pjnom abejs Auea siy) Je 19AeiIb 1o} 3001 Juawdojeasp Buiysni) ‘speos eale auil Joj B6uiddoy
peoi e se pue ‘(senyioey doys pue ‘dwed ‘|jiw ‘uerd Juswieas Jejem) Bae Sui Y} U SUOHEPUND) SHIOM |IA 34 1o} ajebaibbe a)a1ou09 104 ‘Juawdojanap Jo
vejs ay) e Ajejeipaww) sasodind om) o3 papasu 8q PINOM }| ‘UOONIISUCD Paloid 1o} yled jeonud ayj uo st [ABIS) uswi UIgsnid SNSJSA [9AeID buiuipy
Ajqiseed djwouod3 pue [edjuydrel 8y
"Mo] 8q pinom sjoeduw)
Kejes LL'y
~ -wsyepuen pue Buuay| u) 8sEIOU| UB SB
lom se ‘sywy azis pue Beq Bujysy uy sabueyd asned pincd pue uogeos| Juasaid Jiay) JOYE PINOM JBAL 3L JO 8SN PasEaldUl SIYL "Sulqed asay) 1sed JaAu Jamo] 3y}
OJu] B0} PINOM OYM UBWIBYSY pue siajeol Aq Ajg1esapow pajoaye 8q PINCO ‘JaNBMOY ‘JaARY J8JSEAPOOY JaMO| 8Y} UO SISUMO UIGED |BUORESIISY ‘@SN [BUOEBIJB)
am Apuesaid si asey) asneIaq SI8sN [eUOREaID8) Buys|xa UO }08)jd MO| B SABY PINOM $S8308 UOHEBIOA) PaSEaIOUl SIUL 1A Jaysedpooo) ay) jeoy 1o ‘ysy uny
o0} Bupisap asoyy Apejnonsed ‘siasn euofjealdosl aadadsoud o) Jauaq Jofew e aq pinom | ‘suopesado auiw saye pue Buunp auokiana o} uedo disse yj ‘SSIIE I
uopiessdey 91y
~ ‘sj9sn jeuonealdal siow Buiaes se jjom se
‘Ayagoe yesose sejealb eas pinom aouaiiedxe pezuojowuou e Buuisep siesn Anunooxoeq ‘suonesedo auiw jaye pue Buunp auokians 0} uado dujsse §| “SS83E I
-aouapiadxe eapiwud Ajjejo) e Buuisep siemala 0} JeyBiy yeymaluos aq pinod sjoedu nq ‘AydesBodo} pue adojs sAajleA 8y} O} NP SMBIA paINdSqO dABY PINOM
SIGMBIA aUIOQIIY "MO| 8q PINOM sjoedw [ENSIA PUB ‘SMaIA punoib ajppiw pue punosBe10} paiINdsqo SABY PINOM SIS|UOEDIDBI JBAY Jaisedpood Tuied pue I
"MO| 8q PINOM JaARY Jajsedpoos) ay woy sjoedw [ensia ‘Bujuaaics uopejaben jo esnedsg ‘ybiy oq pjnom sjoeduwi MejA auloquly uel
IensiA SL'Y
‘pajoadxae ale s80in0sal [ein)nd 0} spoedw ybiy ou ‘sedInosal
jeinyno o} spedw; ayebpiw o} yoiym Aq ssedoid psjdaedoe ey) ase ‘g0l UoHIeS ‘008 ¥4D Jepun sainpadoid uoiosloid 221N0sel-{eINYINd O} 3dudIBYpE 8sneddy
8624N088Y [eInyn) L'y
-syoedw) sous)sisqns yBiy o} sjesapow aney pinom suojesado aujw Jaye pue Buunp auokiana o} uado disiie ‘Ajesianuc)
‘sjoedwl MO| 9ABY pINOM ‘suopesado aujw JO pud 8y} Je UoReWe|dd) pue [eAowsal pue ‘suopesado auiw Buunp esn joefosd oBod 0} Auo uado duisily §5833e 1Ty
‘Ajjeuonipes) eale siy} pasn Oym suelseqeylyy JO Uy pajejal pue sjuspuadsap
Aq senu papiebai Aiybiy pue pasn Ajuaund e si JAAY J8)sedpoo9 8y JUBAS ue LyoNns ul pezipsedoaf Aisnousas aq Jou PINOm §asn 3oudjsisqns Jo useyed
llesano ay) pue Bujysy @oualsisqns Joj a|qe|ieAe Seale JaYJo [BJUEISqNS ale a18y) yBnoyyy ‘sesn Bujysy aoualsisqns Uo J08d Sjesapow B aABY PINOD UOHEBUILEIUOD
‘Aysanas pue uogeinp uo Buipuada "s821N0S8) PSJRUILIEIUOD JO JES) JO 88NBJaq uondwnsucd ysy peonpal 0} pes| PiNCO UORRUIWEIUOD JNOgEe SUJBOU0D
15[ ‘08|\ "SJaysy aoualsIsqns O} AJIGE|IEA. 1D8LE PINOM }I ‘UONEBUILIEIUOD JO ‘JudWwade|dsip ‘auljosp ‘aBewep ysiy asned 0} 319M UOHBUIWEIUOD j| “TBEIOIS [nJ

saAjjeuse)Y ||V O} TOWIWIOD SUGRAO 9y} JO 839043 1964|pu| pue 3204|g Jo Aewwng -V eiqel

JuswWalElS Pedw) [BUSWUOIIAUT [eul4 paloid aui obod



* ng ﬂ €002 Jequueideg v xpueddy  Arwwng eAgnoex3  £6-S

"108l0id pasodoid suedyddy awy Joj @dueqUNISIP 0BHNS [BJ0} 8L JO Juadsad 2 Ajljew xoidde

1o Junoooe pinom |enelb jo Bujujw edepns ‘|IBS “uoniewoy puod Aq Jeymawos pejebiiw eq pinom ‘00 ‘siyl Ybnoyye 1oedw) JelqeY aIpIM |E90] SjRIapOW

e aney pinom [anelb Bujuipy 1oedwy spuepem jjesano aiqibibsu uy Bupinsas ‘syd jeAeiB ay ui uogeasd puod Aq Jesyo aq pinom speduw asoyy Ing ‘spoedwi ajelepow
SABY PiNOM pue ‘spuejjiem 0} 2q pinom adueqnisip siy} Jo uoiod v ‘saioe £G Aj@iewrxoidde 0) peonpal aq piNom [}0} a10e-gg ay) pue ‘spuod ay} JO UORBABIXS
Bupnp jaw aq pinom spaau [aAelb ease aujw pauinbai s,108f01d |le19A0 By} JO UOHIOd B ‘spuod oM By 8jeald O} joARIB 40 saoe | g Ajejewrxoidde JO uoneAedxa
asnbai pinom uondo siy esnedsy Juauodwod abieyosip Jejemelsem |eisnpu; ay) 10) uoido paudyeld ay) Se PajIS|as SEM SHIOM JUALLIEaL} JOAL-HO 8Y) ‘1aje)
passnosip sy "sasoe ajow 99 Ajejewixoidde qunysip pinom [anesb 10 %201 uawdojanap pazjjesaujwuou Bulysnio snsiea syd meu pue Bugsixa wouy janesd Bulupy

'(e2002 ‘Aepmoy) janeuB pauiw ueyy aiow uoypw 21§ pue uojiw | L$ Ajsjewxoidde usamieq

1800 pinom o014 Juawdojansp paysnio ‘snyt pA nd sad ¢ Agjewixoidde s) ays oBod ay) Je |aneiB uni yid 1oy sjewgsa }sod 9)qeuoseas i ‘Juedyddy awy Aq pesodoud
se sauo mau Buidojenap pue syd mouoq Buysixe Buipuedxe Aq eAesB uru id Buluiw uey) Jajeal sawsy 1noy 0} 331y} AlRjewixoidde 8q PINOM BaJE BUIW ay)

u; esn 10y ajebaibBe Jo pA nd 000’0y Alslewixoidde aonpoud 0) 109 1081P BY) 10U S1 Y YIIYM ‘Bulysud 1o} 3|qelNS 81am ¥90. JuswdojaAp PAZIJRIBUILIUOU Ji USAT

‘6uiddo) peoi sseaoe 10} pasn aq PiNCO ‘JAASMOY ‘Sa)is BaJe Ul ay) Woy |aAeIb

8y} Jo awos "aujw ay} jo AyuiA ay) woy |aaeib \ney ueyy Jeyies os op o) Juedljddy sy} Joj sease awos ul snoabejueape aq pinom i pue ‘Guiddo} peos 1o} asn pue
Buiysnuo 1o} ajqepns %004 UlEJUCD Aew Sa)s [BLBJEL BY) JO OM] 'SB)IS [eUa)ew J08jas Woy seouelsip Buoj pajney aq o) aABY PINOM 30BLNS PEO) 3y} JOj SSaupley
uayns M jeuajew Guiddos ‘|iy HINq 10§ BIGEYINS aq |IRS PINOM SBHS 8S3Y) WO YOOI Y} BJIYM ‘SN L %001 881E03 JO Bugsa) uojselqe 8s1eod J0j uogesyioeds
96-1€10 WLSV Uoiseiqy sajebuy s07 0} 10 ‘uofepeiBop €1 -1 WLV O} WIojuod Jou SBop sa)is [euajew pasodoid ay) JO JSOW Ul 901 3y} UMOYS Sey Juauuubye

soApeUIe)|Y |V O} UOWWIO) SUOCHAQD 6y} JO $31964)3 J084|pu| pue J081|Q JO Arewwng I-v ejqey

wewealelg yedw) [EluUeWuUOIIAUS [euly weloid suiy obog



- . 3 Al

P = e - &

#nﬂl

' X r L ] - 1 - A}
[ 5] [

£002 Jequieydes

v < v ' . .
i s
v Xxipueddy

Alewwng aapnoaxg ¥e-S

~ 'suomipuod yuuad sepun Ayenb sje jeoo

uo speduw mo - 15-U

‘ue|d juswnesy} Jojem ay) Je suojpuoo jasdn

{enuajod o} puodsai 0} awy ajdwe apinoid
PINOM Loiym ‘sinoy pz Alejewixosdde aq
pInom awg aduapisas wdb ooy v "siejowesed
lle 10} euajud (je j9aw o) pajoedxa

) abseyos|p ay] “Ayjenb seyem o) syoedw)

MO} U} )nsal pjnom suopesado Buunp syom
Jswijeal) JaAU-HO U BJA JOALY Jajsedpoos)
ey} 0} abieyosiq ‘SBIBYISIP JSIEMBISEN

eale paysiajem abiej e sano 1oedw)

ybiy e asned pjnoo |ds Jofew v "Ajlenuue ays
auiw ay o) papodsuenq aq o} |any Jo suojjeb
uoijjiw Z'¢ Ajeyewixoidde 0} anp Ayjenb so1em
109y 0} |eguajod yBiy o) sjesepow e eney
pinom uogdo sy} ‘UOGHEISUSD Jamod ayis-up

‘€ 9ANeUId)|Y Se swes

"2 aAjewayy

104 SB SWeS 3y} 3aq PiNoM syoedw j|suueyd
Anue-a1 Jo weansumoq ‘sjuewa.inbas
abieyosip Buixjw Jajemajsem jaaw 0} Jajem
ybnoua eq pinom asay) ‘JaAI 8y} U} SUOHPUOD
MOY-MO)] J9JUM |enuue jewou Buunp

USA3 "ydjans syl ul sawy |je Je paujejujew aq
Pinom puodas Jad 1894 2|qNd OZ IS JE JO Moy
e nq '181sedpoog) ey} J0 yo}e.s J00j-0081

UB U} MOJj 82NpaJ PJNOM SHIOM Juawiesl) Jonl

-4j0 ue ejA abieyos)q ‘SBIBUISID JOTEMBISEM

‘2 9Ajeuld)|y se awes ‘3Uj| JaMog

‘pajuelb aq pinoo auoz

Buixiw e Jayjaym ujepasun sy )i ‘eousy ‘abieyosip
SIY} Woy sj9Aa| assanpe ybiy o} ajejnwinooeolq
pInom Ainosauw Jayjeym ‘JIanamoy ‘uiepasun s §
"si9)ewesed |je 10§ eUS)IO |je J9aW 0}

peyoadxa s abieyosip ayy “Ayjenb sajem uo syoeduw
MOj Ul nsal pinom suojjesado pue Juswdojeasp
Buunp auoz Buixjw e yum Janry Ja)sedpoos

ay} 0} abeyosip 10enq SBIEISIP JO1EMBISEMA

'spoedwi Jeyempunoib ou aq pinom asey

‘Joedw) Mo| e aAey pinom

abeyosip pebeuew siy) Juescsad omy Ajejewixosdde
0} 8sB8IoUl MOY Jwy pinom (abieyosip :ianu)

1:GP JO onel e o} smoy abieyosip Guibeueyy “1oAl

Ul MO} 8SEIOU| PINOM JBATY Ja)Sedpoos) ayj O} 19jem
$590x8 JO abieyosip 108.1q “BBIEUISID JOIEMBISEM

‘s)ueqUie Jesu 82inos uoijesauab Jamod papniwiad
Bunsixa ay} Jo AyuioiA ay uj Joedw) Mo UK} JaMOd

Ayjenp sy v'y

‘a|qeniusad aq jou Aew pue ‘aayoadsiad asue)dwod
pue Bupjuued e woy oedwy ybiy e Buiney se
paiapisuocd sem eualud abieyasip 19aw o} Ayjiqeul ay |
‘siajawesed Jo sJaquinu e Joy e abieydsip Jeaw jou
Pinom suopesado Buunp Sys ay) woy pabieyosip aq
0} Je1em ay) Jo Ajenb pajosfold “IBIBISIP JSIEMIISEM
‘Ajjjenb iajem uo 108)e Mo -

b__._.a .8.; Y

"MOj 8q 0} pajoadxe

ele sjoedw ||esanQ 193} [e1anas o} dn Aq Ajjedo)
suoyenald Jajempunosb asies pinod Sys ay) Jo sjjem
OJul J3}em s§3xa JO uonosfu| ‘BBIBYISIP JS1EMBISEN
‘ABojolpAy

Jajyempunoib uo Joaye mo SN
So_eua: .8.2..:.20 Ty

"MO| 3q 0} pajoadxa aue sjoedw ||elenQ 199}
Z Aq sybnoys Jusdelpe ul sjans) Jejem asies pinod sjjam

Oju| J3)eM $880Xa JO UORDD[U| ‘SBIEUDSID JSTEMIISEM
‘ABojoipAy

80BJINS UO }09Yd ON ‘ST
ABojospAH 1038 ooct:m by

¥ oApRWIGYY

€ eAjjeuwsslly

¢ oAjjewsey)y

POIEIoY $8095Y 69ELNS JON Inq ‘seAjewIa)y O} dyjoeds suopdo JO 819843 19811pu| pue J001iq JO Alewwng

uewalels Pedw) jeuewUoIIAUT [eul

Z-veiqey

peloid suiw obod



€002 Jequieides

v Xxpueddy  Aewwng eAgnoexy Ge-S

NCHE

10 smoy Jajum moj Buunp paunaoo Juapiooe

ue §i uopeindod yoouyd ay 0} syoedwy

ybiy pue ‘syedw) eoo) ybiy o} aesepow

aAey p|nod jey) abelojs pue yodsuey jany

Buunp syuapiooe jo ysu asealou) Ajlepuesqns
pinom uondo siy] - U Ul

‘syd

|aneib pajeaeoxa Apealje uj paonssuod aq
PINOM Jnq ‘saioe |"¢| ‘SBIBUISIP JOTeMSISEM
‘sg||ddns

pue j9ny s Jesk || e 810}s 0) padu ssa30e
Ajuo-191um ajepowwodde 0) (sae g-'gl) esle
umopAe| pue (saioe |'g) abeios |any enxo

1o} saioe /°zz ~ "UONeIdusdb Jamod ays-up

- 'sjd pajeneoxa

8} Ul PAJONIISUOD 3G PINOM )l 8snedaq

syd [aneib ayy 10} esoy) puokaq sjoaye
PUBHSM [BUOHIPPE OU SABY PINOM SHJOM
Juauneal) JanU-jO “SBIBYISIP ISTEMBISEN
‘lnds

lenuelsqns e JO YsU Moj JO asnedaq Joulw aq
pinom j1oedw| "spuepem Oju) Jouns peos uspe|
-Juswpas pue }snp uj eseauoul ul Buninsel
‘dyjesn) peoJ aiow os|y ‘spuepsm o sijids ysu
Buiseasou; Ajjequeisqns ‘Ajjenuue |any |8salp Jo
suojjeb uoyiw Z ¢ ~ Jo abesojs pue pyodsues;
asnbai pinopp ‘UGHEIUSD JoMOd SYs-U0

-y eiqey) sengeuwisye

|le 0} uowwiod suondo Joj pejosioid
$|@A8| 9S|0U 3y} 0} uonippe Jofew e esned
JOU PINOM puE ‘SpIepuE}s UonensIuLIWPY
WeeH pue Aj9jes jeuonednooQ

198w 0} Juawdinba Buonpas asjou asn

asned pjnod ainjie} Ajioe) pue sjesdn $s8901d

‘suoiesado

jewlou Buunp auoz Buixjw ay} apisino oedwy
Mo e pue ‘adid Jesnyip au JO AYUIA ejelpaLuy
ay} ui saaunosas apenbe uo poedwy ybiy e aney

PInom uondo sy | ‘1SISEAPGOS Of 961eydSIP 1alig

“Jany Jajsedpoos) 0}
e61eyosip 10e.p 10 sa10e G'0 SBIBYIRIP JJeMAISE
"2 9Ajews)|y se awes 3Uj| Jamod

“Jany 19)sedpoos) o} abieyosip
108.1p woyy sjoedwi Mo| Jo ON “SBIBGISIP JSIEMIISEN
‘2 ONjeUId)ly se awes 33Ul IaMOd

"Pazijed0) aq pjnom pue

‘ajesapow 0) Mo} 8q pinom wua) Buoj ay) uy secInosal
ofjenbe s Janu au 0} sjoeduwy ||eIaA0 ‘18l ay) yoeal
pinom Jajem punoib ay) aseym uo Bupusdeg TYS

- JEMGRH openby pue Usid gy

"SVS 8y} 10} sa0e 'y ‘BBIEYISIP JOIEMBISEM

‘9nol

uo Buipuedap Bupes(o Jo sa1oe Gzg 10 Z09 “U|| IGMOg
edueqIMsiq SoBNg L'y

‘llews aq pinom sjysuaq puejam

pue ‘|esawayda pue ‘oipesods aq pjnom Ajex) asay )
'SEale a)Yij-puefiam ‘paleyeds ‘|lews ajeasd pue ‘sybnojs
Aip 8suaylo pue s3jems pooy ‘|9A3)] 3|qe) Jayempunoib
ay) aseasdu| 0} Ayoeded ayy aney pinoD SeMm UoDalu|
‘sjoedw) abeasoe spuepam Jajealt aney pinom Jaye| ayy
Inq ‘abpiy 0Bod anoge Jo duisiie ayy Jayye je syoedw)
wa)sAs uoydiosqe jjos Joujyy ‘SBIBUISIP JOTEMBISEI
‘8ol

uo Bujpuadap ‘saipoq Jajem JayI0 PUB SPUBIaM JO Sai0e
851 Jo 61 1 AjBlewixoidde jo adepns punosb Buiqunisip
ApyByis pue Bupes|o ainbai pNopA “JUN JOMOg

Spuepsm 9’y

pinom siojesauas) UOHEIdUSD Jamod a)is-u0 ‘2 9AjeWd)|y se awes ‘sjoedwl| MOj 10 OU 8q pjNOM 318y |
OS|ON S°¥
¥ eApjeuIe)|Y € oAjewIOllY Z oAjewie)y
PojejoY $8850Y 93B1INS JON INq ‘seApeuss)y 0) ojjdedg suopdo Jo 839643 19941puj pue 39811Q Jo Arewwng cvo|qel

Wewsajels edw| leuewuoiiaul jeuly

Weloid aulyy oBod



« X L1

b 1 1
) [ - L) P -l ol

£002 Jequeydes

1] 4

-——d i M.»mllo .MLrl_ rlltlh R )

n,v \l'lw

v xipueddy  Aewwngeapnoex3  ge-S

-

MOY 8uj| Jamod ou aq pjnom aiay] ‘sajoeds
pesabuepus 10 uo:&wo._c. uo mﬁmaE_
Ou 8q pinom aJay] Uo] 1

's}id pajeaedxa ay} Ul pangsucd

aq pinom ) asnedaq sid jenelb ay) Joj asoyy
puofaq sjoaya |euopippe me) aney pinam
SHIOM Juawieay) J1aAu-JO BBIBGISIP JOIBM
‘uoydo

Sy} woy sjewwew 10 spiiq 0} sioedw 10a1puy
Jo y0a11p ybiy |eoo) A1an Ajuo aq pjnom asey)
‘Buuesjo uondo auy

Jamod ayj pinom uey sijids woyy yeuqey pue
ajiipim 0) ysu Joedwi sajealb e esod pinom
[9n4 jo uogenodsuey siy| “Ajenuue sys auiw
8y} 0} papiodsues aq 0} |9ny Jo suojjeB uolji
2'¥~ a4nbaJ pinom uondo sy ‘siseq €20

€ U0 Ajuo pue ajesapoul aq PINOM SaIde /2

~ JO $807 "9)n0J 3y} uo Bujpuadap ‘auy Jemod
B 10} sa1oe GZg Jo 209 Ajejewixosdde uo
uonejaban Buueso snsian ease umopAe) pue
abeuo)s [ony |asa|p paseaIdu| 10§ BOUBGINIS|P
80BlNS JO saI0R L ZZ~ |eUOhippE Uk aJnbal

Pinom uogdo siy] ‘UOREIOUSD JaMod aNs-UD

Joj moy Jusioyns apiroad o} sawg [fe e JaARy
Jejsedpoos) ay) uj paulejulew 3q PINOM PuUCIS
lad 1994 21Gnd (OZ JO MOY WINWIUIW \/ *PBZ)e0}
Pue ‘sjeiapow 0) Moj 8q pinom sjoedwi
‘sagylioe) $s9004d ) UO JaYIESM IBJUM DIBNS
40 s}08Ya umouyun ayj pue ‘Ajiqeded siyy
Pa8oxa pinom jew sjuana jesdn Jo uogeulquiod
ay} jo Aunqeqoud moj ay Jo asnedeg “Ajjiqedeo
ebeiojs sy Bupepisuod uogdo siyy yum
J98saIppe Jeyeq aq pinod sjesdn |ejuaWLoAUS
pue ‘sumopinys auiw ‘sainjie} ssad0id

‘suondo

abieyosip sjoyio ay uey; sioedw) Jome) aney

Pinom uondo sy ‘SHIGM JuSUReas) JBAL-JO

sy

‘Z 9NjeUIR)Y Se awes JUl| JOMOg

ﬁwaE_ Moj

B aABY pINOM siy] “TO1S
‘2 9NjeuIa)|y Se awes mﬁg

"Pe21{ed0] pue ajelapow aq pjnam
spoedwi ay) ‘ybiy Jo0j0e} LORNIIP BY} PUB ‘MO S| SIUBAS
esay) Jo Aouenbayy ajqeqoid ey esnedeg ‘spoedw

‘sa)is Jsou Jojdes awos 4O ss0) asned pinod Bupeapo
MOY ‘sai0ads anisues 104 "saioads palebuepua
1o pauajealy} uo spedwi ou aq pinom aisy ] “BUl JOMOg

se|oedg peseBuepu3z pue peuejeesyy o'y

'siseq |e20)
uo Ajuo ajesapow aq pjnom salde 'y 0} SoLBGINISIP

m_mwn _moo_ B U0 Ajuo asuepoduwi

JO 3q pinom Wauaq siyl ‘MOY 8w Buuesio Aq pajeasd
09ye ebpe ay) woy Jeueq pinam sjewwew buismoig
'siseq |edo) e uo Ajuo ybiy aq o} pajoadxa ase asay Jnq
‘SUOIS!||00 Woy syoedw J08.ip 8ousuadxa pinom spiig
‘siseq |ed0) e uo Auo ybiy aq pjnom ‘sjewwew

Pue spuiq 0} sjoeduw) J0eipul pue ‘spoedwl JeyqeH
‘uoiysodwod satoads Juasayip e Jo ybnoyy ‘appim

0} Joddns apinoud |ins pINom Jeuqey pasayy Jew
anjejaban Aossap Jou pjnom Ajessuab Buueal) “spnos
8y uo Buipuadap ‘saioe gzg 10 Zog Ajerewixoidde

uo uopejaban Buuesid ainbai pinopp ‘30T 1oMOg

 SHIPIM 6V

¥ 8ApeussllyY

€ eAjjewse)y

T eApewieyy

PoIE[eY $8633V 89elNs JON Inq ‘seAeuse)yY O} oy19eds suopdo Jo s39ey3 1984ipu Pue e Jo Alewwng

wewejers pedw| [gluswuolAug jeuly

Z-vejqel

paloid auiy oBod

2

)



# EmE

€002 Jequeydes

vV Xxpueddy  Aewwngeaynoexy  /g-S

‘Z 9Ajewd)|y se awes

Jueld Juswies)) Jajem ay} Je suoRipuod Jasdn
|0 ased u| awpy Buipjoy jo sinoy pz o} dn apmoid
0} Aeded ay) aney pjnom uondo siyj ‘¢
aAeWa)Y se awes ‘SHIOM JUSWIEa]] I0A-J0O
‘L-v 8|iqeL

U| pequosap se sauaysy adualsisqns pue
‘Jelqey ysy ‘ysy o} syoedui) Weansumop oy
SuJ32u0d awes ay) Buisies ‘syue) abelojs pue
$Ja)ue) usam}aq siajsuel) woy pue sbuissord
weays je sjids [ony JO sy ay} aseasou
Ajenueisqns pjnom uogepodsues) pue

abeioys |an4 “Ajenuue |any jo suojjed uojjw
Z'v Aerewsxosdde Jo yuswanow edeuns

pue ‘abeso)s jany ays-uo Jajealb annba.

pinom uondo sy “UOHEISUSE Jamod 8yis-up

‘auy| Jamod e

JoNsUOD JO ‘uonessuab a)s-uo 104 [any |ney o)
paau pjnom Juawdojanap yong ‘obod 0} auyy
Jamod e Jnoyum 1amols 8q pinod Juawdojanap
|[eJaulw asNedaq SJ8sn |euisnpul pue
[ersawwod jeyuajod uo oeduws ybiy e aney
pinod uondo siy) TOREIdUSD Jamod aus-uQ)

‘aul) Jamod e pjnom

SE SORIAIOE |BIOIaWIWOI/|BLISNPU) [eUOIpPE
Bupoddns 1oy jenuajod wusy-6uoy tﬁo._m 05
apiaoid Jou piNOpA “UOT

" "94iIP|M 1O} SAOQE PASSNOSIP S AWEeS ay)
aq pjnom Jodsuex |any jeuogippe |enuejsqns
woyy sjjds jany wouy sysry ‘syoedw Buueasd

' aNjeusa)ly se awes

‘(saAyews)jy e o} uowwo) suopdo) -V siqeL
u; abe.o)s |any 10} paqUISAP SE WEANSUMOpP SLBYSY

@oua)sisqns uo sjoedw) awes ay) 0} pes| pjnod

} ‘uopeinWNadeoiq J0 ‘sainjie) Ayjoe} ‘sjesdn sseooid

woy Jeyqey anenbe pue ysy uo spedw) asned

0} a1am uogdo siy} J| ‘JSISEAPOOS OF SDIBYISIP 101iq

‘2 9NjeUId)|y Se awes ‘BUll Jamog

‘2 9Aljeusd)|y se awes ‘JUl| Jamog

"2 9Aews)|y se awesg ‘3UI JBMOg

‘pajoadxa ase sadinosal

[esnyino o} syoedw Jofew ou ‘sadinosal |eiNynd

0) sjpoedw ajebpiw o} yoiym Aq sseooid pajdesoe
ay ale ‘gQ| uonoes ‘008 H4D Jepun sainpasoid
uogoejoid 8cinosal-{eIN}Nd 0) 9ouUdIAYpe asnedsg

$92JN08Y |eINYN) pL'p

‘Juswubjje

Peo. ay) A1as0jd MOJ|0} PINOM )i 8snedq abejuenpe

a3 Jayo pInom AAOY aulj Jamod ayy ‘1anamoy
‘auoAIane 0} uado a1em asn peo! j| "JusIXa SWOos O}
§53008 AMOY i) PIN0D seinseaw uonebyyy ‘sedinosal
oua)sisqns Joy uoppedwod asealdu) pjnod pue

‘S19SN 80UB)SISNS SE |[9M SB [BUONESIO. 10} JOPIIICD
§§820€ Ue 3)ea10 pinom Buuesio AOY BTN JIBWMOg

| Sunssans eLy.

*$OSN pue| |elysnpul
pue |esawwod mau jeguajod Jyauaq PINOAA ‘3TN JeMOg

esn puel iy
‘Roeded Bupesauab ays-uo Buipinoid 1o suij Jemod mau
e Buponyisuod o} pasedwiod sbuines 1800 uopesedo pue
uonoNIIsUod jepuelsqns e Aofua 0} s1ay)o 10 siadojanap
auiw Buwoyie ‘AjAROe [B1oIBWWOD BLISNPU) [RUOHIPPE
Buoddns 104 jepuajod wuay-6uoy Jeyesls) ‘Bul| JOMOG

$J]UI0U080308 |1’y

© 'SYMBYSOS) WOYLON JOj ¥SU UOIS|00 B
aq pjnom 318y} ‘siejiqey paisalo} 9SIOARI) PINOM s8N0l
yioq jo suorpod asnedag "8jnol ay) uo Buipuadap

¥ eAjjeussljy

€ eAjjeuselY

¢ eAjjewse)y

PojE|oY $8000Y GJELNS JON INQ ‘seApEUIe)Y 0} dY19eds SUondO JO S19843 19841puj pue 30e4|q Jo Alewwng

Wwewejels edw) [BjuswuoIAug (euly

Z-vejqeL

pefoid suiy oBod



—— - - - v - - » - »

[ SSS 4

o ——————

ry . e -

» =G

,
-~

A

£ d

€002 Jequeydes

L] & A L

e [ »'vlv"

L] L A A i ¢

.u.mt rnu.lnn - =8

v xijpueddy  Aewwng eagnoexy 8¢-S

‘Z OAjeUI)Y SE SWeS
‘Z 9AjeWa)|Y se aweg

'89sse0 (SOY) wnuoeds Ayunuoddo
|euonealdss pazuojow aawud-was pue
aniwud uo peduw) ajeiapow 0} Moj B aAey
PInom aduequnisip siyl "uojepodsues |any
|euogippe ay) pue siojesauab ayy 0) anp aynol
$8a%0. pue aulw ay) Jo AUIDIA 3y} ul Ajiaioe
JaYjo pue asj0u Uy 8sBaIOU| j|ews B asned

pinom uondo siy] ‘UCHEISUaD Jamod a)is-uQ)

"aulj Jomod e 10 Uey) SS8|

Ajjequesqns A1an aq pjnom sjoedwi “1any
13)sedp0o09) 3y} UO S)S|UOREAITBS JO SMBIA UO
1oedw) mo| e aney pinom ebeasoe jeuonippe
Jo @sn sy -dujsie ay) je eaie umopAe] pue
abeio)s |any 1o} sasoe /22 jeuonippe alinbas

‘Z 9NjeWI)|Y se aweg

"Z 9AjeUsd)|Y Se Swes

"2 9NjeWd)|y Se awes ‘3Ul) JeMOg

“§SU Ajijiqels aseasoul pjnom Ajdyy Jaul snoiasadwi ay)
Aq pasned uopeimes ‘snyj ‘jusju) ubisap ay) Jou sem
UOIUM ‘OLIBUBDS 3SEBD JSIOM 8U)} JO 8oUBLNI0 Ul YNsal
pue ajid sBuijie) ay} jo uoiesnjes asned pinom A
auoz juswaoseld |esauab ay} Yyjesuaq Jauy ajqeswsadwy
UE JO JuBW8adkld ‘U0z ||I3ys ay) JO uojeinjes

apnjoul jou pip )} ‘auoz Juawsdeld sbuipie) [essuab ay jo
uogeinjes papnjoul Jey) OUBUSIS 3SED }SIOM B palunsse
sisAjeue Ayiiqejs a)id sbuiiiey yoejs-Aip jeuibuo ayy
‘Opewsjqoid aiow aq pPiNoM Jaul| B ‘1oNaMmoYy
‘aAgoadsied Ayiqess aid sbuljie} e woiy ‘d1y ays 0)
abeujelp Jo uosssiwsues; pue Ajjiqesuuadw) paseasoul
40 ainseaw awos apinoid pinom Ajay Apjioe; sbuijie)
pauy| e ‘angoadsiad Ayjenb Jajem e Agous woy ‘Ins
‘d1Yd 8y Aq paimded aq pinom »oejs Aip ayj wouy Indoo
pinom Jey) abedaas Jsow ‘os|y "waisAs Jaul| pajiejsul ue
40 saiyjiqesw.ad uey} Juasayip Apealb aq o) palepisucd
jou a13m sanesway) sbuyie) yoeys-Aip paulesd

-auy ay} Jo sanlIqesulad ‘19Ul = uI

b__.n.unon. o_l.ocon.m pue jedjuyde) a—.t,
"MO) 8q pjnom s)oedw)
Kejes L1y

‘Juswubije peos smoj|o}
A@sop ) esnesaq abejyueape apy) Jayo pinom Bupes)d
MOY auy) Jamod ‘1anamoy ‘auohians o0} uado asn peol
J| ‘'s1asn |euoneasdas mau pue Bupsixa 1o} ybiy aq pjnom
$89308 Pasealdu| Siy] "SI9sN [BUOIEaId8] PaZIIOjoWUoU
pue pazjiojow Yloq 10j ssadoe Aijunodyoeq apiaoisd
PInom MO paieso ay) uopebiiw INOYUAA “3UIT TaMod
uopeasdeN 91y

‘uoijelausb Jjamod alis-uo 0} pasedwod
sajod Jamod 0 uogiuBooal Jamaln pue ‘edue)sip

Pinom uondo sy TGIEISUSD 18MAd BYS-UO 'Z 9Ajeud)lY Se awes BUjj IdMOd ‘ajeos ay) Jo asnedeq spedwi [ensiA ybiH Ul I8MOd
1ensiA SL°y
¥ eApewIS)Y £ eApewIe)|Y Z eApewelY
Pejejdy $$830Y 638LNS JON Inq ‘saApeuls)v 0} ddeds suopdQ Jo s10el3 1084|pu| pue 39811Q J0 Lewwng Z-v eiqey

wewsjels pedw| [BjuswWUOIIAUT BuUI4

oaloid auiyy obog



* “g ﬂ €002 Jequieideg v xipueddy  Alewwng eapnosx3  gg-S

1€ |[em Jo-Ind e yons }| -abedeas adeunsqns ey
19802 0} paJinbai jjem y0o-1nd }snqou ay} aAeY Jou
PINOM Jauy ayy Jo a0} weansdn ay) asnedaq anss|
Je aBedeas ay) 1964(00 O} |18} PINOM JaUY Uiseq INJY =
:Buipnjoyy
‘SUOSEAI JO JBquINU B Jo} s)sl eoueulopad
pue jeuofesado pasealoul 3dNPORUI PINOM pue
uonoayi00 abedses wua) Buoj Janeq Ajjlenuejsqns
apinoud Jou pinom uiseq 41y U} Japun Jaulj Iy y =
“o0Jpaq
ysayy ojuy pue Jake| ¥o01paq pasayieam ayy ybnoiy a0y
ay) mojaq Bujpusixa sejoy paynoib-ainssaid Jo ujeund
Pajiup B yim Inoub yym pajiy %201paq paseyiesm uj
youal) e u) pappaquia aq pinom wasAs Jauy ade} wep
ay} jo a0} weansdn ay| ‘abedass sjy) 198Jj00 0} jlem
#0-INS uondaduiajul aAOBYS UB YS||GE)Sd PINOM Uieund
noib pue waysAs Jauy aoe} wep 41y pasodoid ey}
‘lem Jo-Ind B ‘9’| ‘Moy edeunsqns
40 uofoallp ay) 0) Jejnaipuadiad auo aq pinom waysAs
uondadieu) 8ARI3Ya Jsow ayj ‘dojanap pinom jey)
wa)sAs Moy 8y} JO aINJeU By} USAIS "MOY adeuNnNsqns
S| Jo Juawabeuew ajeudoidde apinoid o) papasu
8q pjnom Wa)sAs uopoajj0d pue uojdedlsiul abedass
SAIO8Yd UY "9d0BUaU| }00Ipaq pasayieamyWniAN{jod
ay) Jaiesu ‘adeyns ay} Mojaq jusipeibumop
aesBiw pinom yoeys Aup ay) woyy abedssg
"SafjIAROR ainso)o sod pue suoiesado aulw yjoq Buunp
‘Aiqeroipaud pue ‘AyBnoioy ‘Aiqenas ‘Apuaysisuod Ayoey
sBuipey yoeys-Aip ayy woy abedoss pue youns ainyded
0} 8q pINOM d 1y ay) jo asodund Aiewud ay) BuUl 419
"uoneweoal 10} SWN|OA
Juapyins e ainsu| 0} eipaw Yymoub jos pue odiuebio
jo Buydyoo)s pue Bupeaio yuuad pinom 3 Inqg ‘Ajqels
s ,)oe)ls Aup ay) uo 108ya ou aAeyY O} pajolpald sem
Ayoey sBuyiiey yoeys-Aip ayy uy peoeid aq pinom sbuijie)
81043q Jayue|q abeuleip/j0U0D UOISOIS UE JO UORE||e)Su|
“Jaul|
ay) woy Aiqe)s 0} ySu PaseaIdu| 8q PINOM 319y} d)Iym
‘ajid sBuyjie) yoeys-Aip ayy Japun Jauj| e Jo uonejeIsuy
woyy Ayjenb seyem o) Jauaq oyl 8q PINOM 318y} ‘|IBIAQ

¥ eApjeUWIe)Y € eApRUIS) Y Z eApRWIeNY

Peje[oy $8890Y 898NS JON Inq ‘saApeuss)ly O} djdeds suopdo Jo s1983 J9841pu| pue J0841Q Jo Alewwng Z-v eiqel

ewelels pedw) [ejuswuoIiAug [Bul4 peloig suiyy obod



N - e -— . - -
[ 2 & 4 [r— [a— e od R B

- [ | [ ——— wrmd | Sema b ES )

[ - [ -
e o
A, , g @ £00Z Jequierdes v xipueddy  Arewwng eapnoex3

ov-s

“uognw G 1§ Aisiewixoidde st 1dd
ay) Jopun Jauy uiseq |} & Jo 1500 8y} JOj dewnsd ybnos
Kion e ‘a|qises) 819m Jaul e Ji ‘anpoadsied O1Wwouodd
oy} wou4 -abedess yoeys-Aip abeuew 0} Kiessadsu
Ayyqeye) uuey-Buoj au apoid pue abedosas paJsap
ay) aimdeo Kj@191dwod Jou pinom sny) Jauy uiseq I} V
‘ALOIHSZO 2'2) uoneyejsul
JoUl| BAI}DSYS IO} PAPUSWIICIBI sadojs wnuwixew ay}
poaoxa Jlonesal 3y Jo sedojs ynos ay] 'sadojs dea)s
KiaA UO aq pinom Jauy uiseq Iy Aue jo uoisod absei e
ey} yons st Knawoab AsjjeA 381D asal Jo ainjeu 3yl
-gwinjoA abins uuo)s apiaoid 0} UMop
uMBJp 8q PINOM 1I0AI388) d 1Y ay uaym spouad
Buunp Ajjepadse ‘Aupgeisul Jeul| wiay-6uoy ul ynsal
pINoo Jouy 8y yieauaq Jajem punoib Buiyjemdn
woyy sed10) Bugydn agejsolpAy ‘sadols dea)s s
pue ‘Aajje/ ¥eai) esal Jo ssoumouleuay ojang -
-jou| e jou ‘abedoas einyded 0} papaau
aq pinom jey) Moy 8y} o} Jejnoipuadiad |lem 4o
4no & SNy S 3 "019 ‘papasu aq pINOM Os[e ||EM JO
4o jey) jo weansdn Jaul| JOIOUE JBU} MO0} PINOM
1 ‘pauinbai 219M Jauy| 8y} JO pus juaipesbdn aw

€ eApeuIolY Z oApewIollY
‘seAjeusally 0} ayyoeds suopdo jo 8199443 128IpY pue 30841Q J° Arewwng Z-velqel

JuewelEls Pedw| [BlueWuoIIAUT [BUld 1eloid suw obod




‘ “g ﬂ €002 Jequeideg v Xxipueddy  Alwwng eAgnoex3y  |p-S

esiou Jofew ou 8q pjnom asey] - a1em sjoedw; Jofew oN

8SION S’V

‘sjoedw 1snp aABny Mo sjeuIWIR
pinom )i ‘pawieldas pue panowss | "Ajjeuonsodoud }snp eagibng

JojumM 'Z oAjeWe)Y ywi| pinom esn Bugowyses ‘paulejuiew J) UORISOASIP peoy
u) AJuo pasn aq pinom }j asnedeq jJuewBas peos uoseess se sweg “UOHISOASIP pedy ‘Ajeuogiodoud Jsnp aAgiBny ywy pinom
-Ile 8y} U Way} aoNpas pue ‘ASjiBA %3310 MBS JOMO) 'Z 8AjewWe)Y se awes ‘88N PEoy uopesedo ouom Buunp peos ey jo asn Buyoisey ‘35N peoy
u) syoedw }snp aAnbny ejeulwIle pinom Juewbas ssesoe ‘2 9AjewWws)ly se uoyjejeBen yuedelpe uo -own.E_ 1Snp eagibny jjews
Ajuo-1ejupm 8y} JO 8Sh |eUOSEeS "§EBI08 AJUO-JOIUI aweg ‘Pedr uosease abpry yinos ‘sjoedwy moj JO ON °
"2 SMjBWe}Y
se eweg ‘UONSOAS|P pue Isn peoy
‘9)eJepolw 8q pjnom ajnos
$se20e siy} Aq Modsues; Apowwod 1s1s1ed 0} sHysy ||ids esned
30 edwy Ayjenb seiem jjei1enQ PINOM 81NSO[0 dulW Jaye asn panuijuo) "‘asealoul pinom
‘seBeulesp eAnoR WOl aduelsip peos esesjel e 10} [ejuajod ayy ‘ebesn pasesasou| YUAA ‘sesesies
8y} pue Spuefam Jama)j JO esnedeq juenbasqns pue sjuspiooe 1o} [eljusiod jsamo| 8y} aney
Jamo) oq pinom Apoq Jejem e 1oaye  PINom Ajuo 108foid oBog ey Aq esn TORISOASIP pue asn peoy
0} liids jenpinjpuy ue Joj [eguejod ‘8jesapow 8q pjnom
'Z 8Mjewa)y se aweg “GOIISOASIP pue osn peoy ‘INg “JSJUM U] SUORIPUOD JNOAYYM e)noJ ss830e siy} Aq podsues Aypowiwod pue eny Jo edw
‘Awenb J0j jegueyod Jejealb pue ‘spum Ayjenb sejem |jeseno ey ‘ybiy eq pjnom sielem adepns
Jojem edw 0} leguajod ybiy e eaey pjnom uogdo Jeybiy ‘a2 ‘suonpuod pesodxe ojul |ids ebise) e woy yoedwi [eguajod 8y} Ing ‘Mol 8q piNoM
S|y} ‘spuepam asow ybnosy) yuswubye jegiu s,8n0s a0 8y} JO esneseq ‘ajeIepol ases|el Jofew e JO pooy)e)l| 8y] "ays suiw ay} o} Jodsuel)
8y} pue ‘suoipuod Buiaup Jajum Ynowip Jepun peol aq pinom |jids Jofew & Jo pooyeN|| Buunp |1Ids [eOIWeYD 1O 8Ny B wol 3 pinom Ayjenb Jajem o}
oy} JO asn asuaju| ay} JO asneday TEIOE AJUC-18JUNA 8y ) ‘Pecs uosease abpiy ynos  joedw fejuejod Alewd s
a__...o Jojem ¢y
‘Z OAjBUIB) Y SB SWweS ‘2 OABWS)|Y Se awes ‘payuapi asam sjoedw moy Jeyempunolb oN
ABojospAH se)empunois 'y
‘Aleiodwe) pue paziedo) 'SdNG gounu Jejemuuols Buisn Aq pajebpiw aq pjnoo smoy
oq pinom s)oaye asey) “dnyesaiq Buunp smoy youns paseasou| ‘uogoedwod |10 pue [eacwses uopeleBen Aq pasned
J0 Bupnouai Jo ebexooiq Joj jeguelod Buisies ‘seale SOWN|OA Jouns pasessoul O} anp indd0 pinod ABojoipAy

Buipunowns uew) Jeje| MBL) O} SPeOJ 39 JO Aouspus) ay} 2 o>.§=2_< Se JojeM a%BUNS O} SUOQREJYIPOW :oao:ao:oo Buwmojioy
10} Jdadxe ‘Z aAneuwss)y se awes "$88308 AJUC-IBIUP\\ awes - ] Aiejeipawwy pue Buung

ABojospAH .3.3 eoeuns |'y
(sse20y AlUQ-18JUIN Sie|d 38310 Meys) (1opuio @bpry yinog) (episiiiH %8910 Meys)
¥ eApeuse)Y £ eApewIe) Y Z eApewse)y

seApewIalY 0} dydeds suopdo 19y V 9381NS JO 819643 J064|pu| pue J0e4|q jo Arewwng €-vejqeL

wewee]s Pedw) [ejuswuoiAu] [euly peloiq suiy oBod



lpij - T e - Y - LN o -l

* “ﬂ - | woow Jequeides

[ ) - [T - [ ] L™ [ -

v xipueddy ABwwing eAnoex3 S

418y} Ule}el pue SPUBSM UjBWa) PINOM pue ‘jew ' 8Ajewa)|y se ewes ouj| JoMOd
ojuebio ey} 0} umop paies|o aq Ajuo piNOM Spuejiam "pajoadxe si Spuejam uy asn
J0 abejuaased Jaybiy e ‘uondo peos sajum jeuonpes ALV Pe0.-Jjo $88)| 8snedeq spedw)
ay) Jepun ‘Sp1 V] 1 U Jouiw Ajuo asnea pjnom auokions
‘Kiengoadsai ‘(sauy semod siay) Aq esn peo. 1deoxs 'z snjewsily

Buipniou) £ pue Z SeAjeWa}Y UBY) SAI0e BI0W ZG |~ se aweg "UOAISOASIP peoy
pue g9 ~ 8q pjnom abesaioe pajosye siyl ‘8108 9pe ‘pajoedxe

~ JO |E]O} B JOJ 'SPUBJIAM JO S3IOR | | 2~ JES|O pue $aloe S| SpuBjam Ul asn A Y Peos-}jo ss9|
SEL~ Ily pue IO piNOM pauIquIod aulj Jemod pue peol esneoseq soedw Joujw Ajuo asned

ay) ‘ased Jey) Ul ‘eAneUIS)Y PaLIeId Oy} Se au)| Jomod pinom suokiana Aq asn peol jdaoxe
e yim pasjed aq pinod uoydo sseaoe Ajuo-Jajum ey} ‘T eAjewe)y se awes "asN peocy
‘uofjeleusb Jamod ays-uo nw: uogiuyep Aq ¢ oEwESZ ‘2 aAjew)|y se
ybnoyyy ° ul aweg Ped1 uoseas-je abpiy Yinos

>_o>aoon»2 ‘IIy pue INd $83| YYM saloe

‘(seuy| semod sy} Buipnioul) € pue Z seAnewely 8y} JO G~ YIM ‘Z SeAjewss)|y uey

uey) seoe Jamaj |y~ pue GZ|L~ oq pinom abeasoe  seioe Jama} g~ 8q PINOM Siy| ‘saloe
pajoaye siy) 'saide £G|~ JO [BjO} B 10} 'SPUBBM (B~ JO |EJO} B JOj ‘SPUBfIaM JO SeIoe

J0 S310B 0G~ JBBIO puk SaIde £O L~ (I PUB IND pinom ‘auy| 61 L~ Jes|d pue saide G/~ |Iy pue }ndo
Jamod ou yim ‘JuswBas peol uoseas-je pue Juawbes u.:Qs auyj Jamod pue peos uoseas|y
$88208 AJuo-Jajum 8y | ‘BOUEqINISIp SoelnNs peoy ] ]

~ Kq esn se spoedw) aweg *
‘sebeujelp ie)sedpoos) pue meys jo umeoo ulym oﬁ.ouoE
Inq ‘sepi|edo] ulepsd u) soedw) ybiy esned pjnom auokiana
Aq esn ‘sjoedwy Joujw 8sNED PINOM S1OSN |BIOIBWILLOD

10 [euysnpuy Aq Ajuo esn panuguo?) “Togl
‘sjoedw) ajesepow 8sned piNom ‘SA Y voﬁ_:aohcs
Apenopsed ‘auoliene Aq asn "sebeuielp 19)sedpoos

pue MeYS JO IXajuod uj sjoedwi Jouiw 8sNBd PINoMm Siasn
(erosewwod JO [euisnpu) JaYjo 1o obod Aq Ajuo esn ‘8Sn peoy
'sjoedw) oN “§S8I63 J008pUd L

‘sjoedwi ON ‘$§3168 €S0y eel) MeUS

‘sebeujelp sejsedpoos

Pue 881D Meyg 8y} JO Jxajuod ay} ul Joulw aq pjnom sjo8y3
‘8dA} puepsm ajgen|eA Jses| 8y} 81e YoIum ‘spuepam jey

uo pasno0} pue 8ynol 8jiw-gy Buoje pasiadsip aq pjnom Ing
‘pessed peos ey} yaiym ybnoiyy xe|dwod puepam Lyoee uiyim
b1y eq pinom sjoedw)| ‘PEST U
'seloe /2~ Jo _32 e _8 ‘spuefjam jJo

Saloe gG |~ 188l pue saide 0z~ |y pue Ino pjnom aul| Jamod
pue peos uosees|y

o!.u.uo; 9y

‘Kem |nyBuiuesw

€ u| sjoedw) 8onpaJ PINOM UOHBWEIO3) pue [BACWSI

Auo ‘suopdo |esodsip ey} JO "@ouspisal 8uo Joj }oedw)
ybiy e yoeoidde pjnom Inq ‘|ens| pajejal-oBod ey enoqe
sjoedwi uj esealou |jews e Ajuo esned pjnom suoielsado
oBod Jaye pue Buunp peol ey} asn 0} o...o»._o>o Bumoye
WwoJy asiou dyyes) [euoppy UOR! ]
‘oedw ybiy e auo pue ﬁwnE_ :m_: 0} ajeispow
e 331y} ‘1oedw) ajesepow e adusuadxe pjnom saduspisal
auo ‘AemybiH uospieyoly 8y} UO Pajedo] aJam UoRe)}s snq
auy | 1edws ybyy e eousuedxe pjnom inoy pue Joedwi ybiy

‘2 eAjewWa)Y 0} 8jelopow B aduspadxe pinom sasuapises om) ‘Buissoso

se aweg "UONSOASIP pue asn peoy SdV1 au} Jeau aiem uolels snq ebueyo-yiys s juedjddy

‘payiuepi e J1 "ybyy o} ejesepow aq pjnom jey} uodsoxe suo

81aM seale JoAY Jejsedpoos UM ‘9jeiapolu JO MO| 8Q PiNOm S3DOUBPISal BBJE peoy }ea1)

JBMO| pue a)e Zuend auy meys o} spedw pajejes-oBod $S3IBS peoy Neai) Meys

‘syoedwy u} sjuspisal uo syoedw esiou Jofew ‘paynuapl
(ss820Y AjUO-IRJUIM SiEld %9310 MeyS) (1opwiod abpry yinog) (episiitH 821D meys)
¥ eAgewssly € oAjjeusally T oAjewigyly

soAjjeUIa)|Y O} oj108dg suopdO Pejeley 5899y 89N JO 8)9eyT J98J|puj pue Jd81iq Jo Arewwng ¢-v e|qeL

JUsWelE]S edw| [BUSWUOIAUT euld

weloid sui obog



€002 Jequieydes

’ “E .m. ~

uaemjaq apiAIp daeys ay) uo Apenojued pue ‘Suopuod

Jejum a1anes Jepun sbuissolo weass Jeau 1o je

‘s||ids (any Ajjetoadse ‘Mopum uojenodsues) Jojum LoYs
ey} Buunp sjuepiooe o ¥su 0} aNp ¢ pue Z seAjeualY
uey seybiy eq pinom sjoedw| TEEIFE AJUC-TOTUIMA

‘ajnoJ apisiiiH
%8810 MBUS 8U)} 10} PaJes|O aq PINOM 8108 (09 ‘ssedoe
Ajuo-sejum yww pasied aiem auy Jemod e J| “BUIj IBMOG
‘8JnoJ sse3oe Ajuo

-18jum sje| 381D MeYS Joj saloe 18G “$5IE SN

T 9Ajjeuld)y Se awes 8y} 3q PiNOM @sn peos woy
sjpedwi ‘Janamoy ‘38819 saI9 Jo yinos jJuawbas peol
UOSESS-||B 8U) JO PUS JaMO| By} payoeal Ajjenjuane peol
400 3y} aduQ ‘sebeule.p Jusdefpe pue ‘19)sedpoos)
‘o810 meys ey ul sjoedwi spuejem asned

pue juswdojensp [euonippe ejowoid o} Ajeyi| ss8) 8q
PINOM aAjeusslie SIy} ‘ainjeu [euosess s)| Ag ‘JSn peoy
‘@oeyNns punoib ay)

IND PINOM POYISW UOHINIISUCD S asnedaq uondo peos
JOJUM |BuOlipe]} 8} UBY) SI0€ 8I0W HZ |iij JO IND pjnOMm
‘JoABMOY ‘uoijdo j1es} Jejum |ejuuaied 8y) ‘suogouny

v xipusddy  Aiewwng eAgnoex3 £v-S
meys au ploae Ajajaiduwioo pinom  SuOIssiwa jsneyx3 'sBBe ajeooyns pue ebpoisip pue Joneyeq
pue (1oAY Jaisedpoon) buissold Buiumeds jdrusip pinod Je)sedpoos uo smoy Moj Uy Bueog
weass auo Ajuo asneosaq sjoeduwi "SefiAioe [BUOHESIO8] pUB SWN|OA dyjes) 0} anp ajesepow

0} Mo spoeduwl |je1an0 ‘auoiiana o} uedo j| ‘SN peoy
‘MOJ 0} auou soedw = ] J]

Jamaj uana 1daoxe ‘'z anjewa)|y se

sweg ‘PBOI UOSEIS-e abpiy yInos

JenqeH openby pue ysiJ g'y
"ajnos abpry "8Jn0J 8pIs|iiH Y8810 MBYS 0} sa1de Z09 Bulj IBMOd
YINos Joj saide GZg 3l JaMOd ‘(se1oe ¢ | |e10}) uodo ssaibe Joopapus |
‘@Jnos abpiy Yum sasoe aiow g “uoiido ssaibe esoyNess) MBYS

YInog Joj sasoe g9, ‘SS8308 8JBJING  YIM 9)n01 PIS|iiH 391D MBYS Joj SaI10e (L, ‘SEEI0E SoeNg
edueqimsiq 98NS L'y

SPUBJISM ({8 2A0WSI PINOM BPIAIP U} JBAO 8JN0I Peos ay}
Buwmoijo} pue ‘|lews aq pPiNOM 8oudIaIP 8IN|OSqE By} ‘9Inol
%8010 uokng ay} Aq pajoaye aq PINOM SPUBHAM JaMa) BIUM
"PIOAR O} JinoYjIp 8Jow 8q

pInom spuegiam ‘anol sjyy Buoje spuejdn/spuepam Jo sojesow
Ajuewud asianes pjinom auy jamod ay) esneoag ‘sesoe 9
Aierewixoidde (€10} pINOM BPIAIP BY) JOAO PEO B} O} Jusdefpe
peInol aiam auy| Jamod 8y} i BOUBGINISIP SPUBRSAA ‘SPUEBjIOM
858U} JO 3WOS PIOAE O} Pals 8q pINod ARy auy Jamod

ey} ‘ainol sy} buoje Jougsip aiow ese spuejdn pue spuejem
usamjaq sauepunoq ey} asnedeg ‘soe ¢ Ajejewixoidde [0}
pinom JuswBas 39319 uopns 8y} Ul adUBGIN}SIP SPUBRBAA
“ea1) uoyng dn uey) Jeyiel

8pIAIp Jejsedpoog) / %9310 MBYS 8Y} JOAO JOPUICD Peos 8y}
Buwoiioy auj| Jemod ay) ypm pasepisucd sem uojido-qns meu
€ ‘S13Q ey} uo suswwod 2 qnd Jo ynses e sy Neel) Uuopng
‘82IN0Sal pueBjiam

ea.e J08foud Jo uoiodosd jewiuiw e aq pinom sease paginisip
pue ‘spuejjem enjea Jamoj 0} Ajuewud 8q pjnom aoueqinisip
‘8a1Bep Joujw 0) pajoaye aq JO PaGIN}SIPUN UIBWSI PiNOM
SUOHIOUN) PUBHBM JSOW :3SNEBJ3q JOUlW AJUO 8q PINOM S}004d
Inq ‘Buiies)o Aq ease anisua)xe Joaye piNOAN “BUT| JOMOG
a1 sa|lo Jo

}Sam eale 0} pajiwi| 8q pjnom sjoedw ajesepow jnq ‘aucliene

(sse20y AUQ-1BJUIM SiE|4 %8310 MeyS) (1opuio abpry yinog) (episiiiH %9310 meys)
¥ eApeuse)Y € eApewe)|Y Z eApewe)Y
seAjjeulely 0} dy19eds suopdo PEJEeY $$8IIY 8BNS JO 830643 J98JIpu| Pue 3064|q jJo Arewwng £V e|qeL

wewsejelg pedw| [ejuewuoAu] euld

pefoid auiy oBod



‘ “g @ €002 Jequeideg v xipueddy  Aewwng eAywexy  pp-S

ALYV [esuojsiy Aq umoys se swejqoid
‘pajol}sal a18m asn jignd sS8jUN Z SABWIS)|Y S swes UoIS0I® U| Ynsal pinom Ajeij
ey} 8q pinom @sn peos woyy sjoedw) ‘awy ey} Iy Heal) $88008 UoNg ‘uojieweloas buwoljoy "1e}sedpoo9 ay) uo Buneoq
SO|IIO JO YINOS JuewBes peos Uosess-jie ay) JO pud awpg 8wos Joj MOY Pasea)o elA pue Bujibue woy sjoedw) ajeuiwd PINOM “AB|lEA %8810
lamoj ay} payoess Ajenjuane peos 4O ay jun Ajuo  191sedpooY 8y} 0} $58308 ALY Mojje MEYS 1aMo] uj 1nd00 Ajuo pinom sjoedw) jdeoxa ‘suckians
88| pjNoM UORIPUGCD S} ‘JeAamoy ‘olqnd ey} Aq sjoedw IS PInOm uojjewe|doal pue |eAowsel Aq @sn peos 10} se spedw) ewes UoH
@sn peol ajeulw||e@ pinom Ajegiu) uondo siy) ‘35N peoy  Je1sedpooo ayj uey) seLo sbuissoso ‘asn peod 1o} se sjoedw swes aAey

‘JOJUM JO smoy mo]  WESJS OU UM esnedeq g o%mEB.( pinom auo/ians o} uado peol Bulurejuieyy “UORIS
Buunp ysy Bupeumwuano o} spoedw ybiy asnes pinoo W0y Jelip PINOA “UoE

‘19)sedpoos) ay} uo wﬁoa J0
sbuissouo Jajsedpoos) 10 881 meys Jeddn ey Jesu ‘T 9Ajewe)Y se awes mﬂﬂvgl JaquInu uj aseaIoU| "UoHIR Oxem ybnouy) sueq Bumnosepun
juspiooe uy ‘sebeulelp 101sedpoOS) pue %eaI1) MeyS -aBeurelp ¥ea19) £q yeyqey ueuedu qinisip pinod pue Jejem aynjjod

(ss90y AlUQ-19)UIM Sield %881 MEYS) (1opwiog a6pry Yinos) (aPISIH ¥9810 Meys)
¥ eApeWIRYY € eAeUIG)Y Z eAjRWIRYY

seAjjewe)y 0} oyj0eds suojidQ POIEIoY $8099Y GIBLINS JO SI0643 108JIPU| PuUR J06u|q JO Alewwng ¢y 8|qeL

ewejels Pedw| [gluswuoAug jBuly Jaloid auiy obog



% EmE)

€002 Jequeides vV xipueddy  ABwwng eAgnoex3 S-S

‘peos
ay} o} juedelpe sjoedwi [BUOHIPPE |BWILIW UIM 831D UONS
woyy syoedw) 8jp|M || SBAOWSI PINOM }| '8JN0. S, 8A)jewWwa)je
SIy} Jo Jepujewal ay} jo Auofew abie| a8y} 1o} $1N220 se
‘SI0pL1I00 oM} 8y} Bunepiiosuod Aq Inq ‘yoedw) jeyqey ewes
ay) Alejewixoidde aney pjnom ‘¥ee1) uoyng dn Ajojesedes
uey) Jeyjes ‘apinp Jejsedpoos) / }9a17) Meys ay) J8A0
Jopuiod peos ayy bumoyios jo uondo-qns ay| ‘BN0I aul JSMOG
‘Ryjepow uojsijoo
Jamo| pinom asn jiqnd jo uoionpal siyl ‘AejjeA 3891)

"pajoL}sal 81aM asn dlignd ssajun Z aAgewayy
10} SE awWes ay} aq pjnom asn peos woyy spedw ‘swy
ey Iy ea1) sa|IIo Jo ynos Juewbas peos uoseas

-lle 8y Jo pua Jamo| 8y payoeai Ajjenjuens peos 404
ay} {pun Ajuo jse| pinom LOKIPUOD Sy ‘1oAsmoyY dlignd
8y} Aq sjoedwi asn peol ajeulwie pINOAA ‘38h peoy
‘Mo| 818 saA1asel ABisua uaym (1ejum sje| pue ojppiwu)
euwp [eonud & je ‘Ayuroia 8y} u; a1am Aay} j1 noqued pue
‘asoow 0} 8oueqIN}Sip 8sned pjnom AjAiloe pue asiou
siyl ‘yby Aiea aq pinom sjeasj Ajanoe pue asiou OIYeA
‘Jenamoy ‘pouad asn Jajum jenuue ayy Buung “Jesk

ay Jo syjuow ¢ Adjewixosdde Joj jlews Aisn aq pjnom
INq ‘Z aAjews))y o) Jejiws 8q pinom sjoedw) 19911pu|
“Jojum

Jejnonued ayy uo Buipuadep ‘ajeiapouw 0} Moy Ajjeo0} 8q
pinom sjoedw asayy| "oyjes sejum Jejealb Ajlenuesqns
JO 8sNed8q Z 8AneLIa)Y 10} UBY) JND20 O} Ale))|

8J0W PINOM Suo|si||0d woy sjoedw 10811q “STEWERy

"2 OAjeUIB)Y 10}

Se awes ay} 8q pjnom spedw Joa1ipul pue g Spig
"Z 9AjewR)|Y pjnom uey) Jeyqey anjea ybiy ssaj Jusoled
#S Aiejewixosdde qunisip pinom osje sAews)e S|y

'Z OAljewIa)y 1o} saloe Gg Ajejewixoidde snsieA Aejlep
%9810 MeYS Jamo) u| spue| xepu| Auolid uoleAIasuo)
enjeA-ybiy jo sasoe ;¢ Ajejewixosdde Ajuo qunisip
pInom ‘Janemoy ‘aanewsajie sy "ybiy aq jou pjnom pue

*Z dAjeUIR)|Y PINOM SB UBlew 10}
wiaouod uogejuawbey Jejqey awes
ay asod jou pinom apinp Jejsedpoon
pue jaa1) meys ay) buoje suiuequuy
anoqe uni Buoj sy pue ‘AajjeA 38819
Mmeys uj ease Bugyni asoow ay) pioAe
pinom ‘1eAamoy ‘eAgeuss)e siy |

‘2 MjeuIR)|Y Se Swes ay) aq pPinom
Ajessueb syoedw 10enpu| ‘SEWWEH

‘abpry yinog

ey} Buoje auipaquiy eroqe 8q pinom
1 sejiw GZ Ajsjewixoisdde Joj asneoseq
Jaybiy aq pinom Ay suoisi|iod auy
Jamod-puiq Jey) 1deoxe ‘z enjewsyy
$B awes ay) oq pjnom spiiq

uo sjoedwi Joasipu; pue 1081 Spig
"2 OAjjeWa)Y pinom

uey) Jeaq umoiq pue ‘noqued ‘esoow
10} sjejgey anjea ybiy jo abeaioe

ey} 8o Alybnos qunisip pinom
‘1I9ABMOY ‘anjewsaye siy | “iofew aq
JOu PINOM pue ‘Z aABWS)Y O} Jejiwis
8q pinom sjoedw) jejqeH 1ndo0
PINOM 2douUBeqJN}SIP JO S3J08 PauIqWIod

Meys JO SPALI-OM] Jamo) O} pajiwi| INq ‘3A0GE paquUIsep asoy

0} Jejiwis aq pinom sjoedw| B3I SO 1€ S1eb Ainoes
‘uopejuawBeyy yeyqey

AWOs 8sNEJ pINoD pue SJUSLBAOW O} JalLieq [eINOIABYSq
1984Ipul Ue JO 8J0W SB BAIaS PINOM Aje)l| JOpLIOD peol

ey} ‘Jonamoy ‘uaew Jo4 ‘sejoads asay 10j uoiejuswbeyy
Jejqey Jofew asned Jou pinom asuepioae S|y ‘Buissold Jo}
uey} Jeyjo JOpLIoD peot ay) PIOAR pINom Ajei| SOUIEA|OM pue
sJeaq umoig 'sa10eds JSouw 10} MO| 8q pinom sjoedw) 1oa11puj

‘siseq

1820] B UO Ajuo ajeiepow 8q pPiNod Ajelow siy) ‘dUOAIaAS 10}
uedo peos J| ‘moj 8q pinom Aujepow siy| “J3Jum u) Apejnaed

‘SUOIS|||00 3jdIYeA woy sjoedw 10ap Alewd SETWeRy
‘sjoedwi

10811pul Jofew ou aq pinom 818y | ‘siseq |edo] e uo Ajuo ybiy
sjoedw) LM ‘suoisiijod woyy spedw) 10eup Aewld ‘Spiig

‘3oUBqIN}SIP 3deNns jenjoe
api Wi ‘uonejaban jo paseard aq Auo pjnom pOY Buy

Jamod ay) uyum sesoe Zo9 Alejewixoidde ayy ‘os|y ybiy aq
jJou pinom ss0j Jejqey ‘sjewwew abie) 1o} Jeygey anjea ybiy
uo syeduw) |jews aAey pue ‘spuej xepu| AJLoLd UORBAISUOD)

M8} 1094 PINOM ‘B)SEe]y Joualul pue ease 1osfoid
UM pajuasaidal [jom oJe ‘SasSe]d JBlGeY UoWWOodUN

‘2 aNjews)jyy 0} Jejiis aq pinom sjoedw jejiqeH ‘1nooo £62'L Alejewixoiddy ‘JENGeH J0 JaJel uo spoedw) Ou JO MOj BARY ‘aINjeu Uj Jeau}| 8q PINOM
Pinom aouequnjsip Jo saide 85 Alejewixoiddy TENGeH “guy 19mod ‘aoueqnisip JO seide pauIquod Z.¢'| 8y} asnedag TEIGeH
$8655¢ KUO-13)UI ] - 1T]] U ]
SJIIPIIM 6'F
(ss820Y AjUQ-IBJUIN 1Bl %981 MeyS) (1opwiog abpiy yinog) (opisiiiH Yea1D meys)
¥ 8Apewse)y € eApewsa)|yY Z eApewa)|y
seAjjeusely 0} dy19eds suopdo PeIEIeY $8893Y ©IBHNS JO 819643 199Jpu| pue 326.|q Jo Arewwng ¢V ejqeL
wewejels pedw| [euswuosaul jeuly peloig suiy oBod



’ ng . €002 Jequeides vV xpueddy  Alewwng eAgnoex3  gp-S

~ 1915edpo0S) pUE %9310 MBYS 3y} U} SIOSN [BUONESIIDI i ‘eale %3919  Aijeseusb sease AemybiH uospIeYOlY PUE %3810 MeYS ‘asn
pue [eguepisas Bugsixe 0} Jyeuaq & aq piNOM J} ‘aiNjeu  MBYS U| UBY) Jey)el X8 ZUEeNy) Jeau pue) bunsixe ebueyd Ajlegueisqns pjnom uoydo joouapua |
jeuoseas sy Jo asneoeq ‘olgnd ay} o} uado §| ‘peos Aemybiy ey Jo AYuon 3y Ul NS00 BIYM ‘PEOY X931 MEYS JO asn Bupsixe aseasou Ajenueisqns
uoSEas-j|e ue yiIm uey) dojenap o} Jamo|s aq pjnom pinom AemybiH uospieyory ey} Jesu pinom uondo esoyNjeRI) Meys ‘SSAI0T AMH uospIeLdy
Aiex)| Juawdojenap meN °siesn [BUISNPUYIBIDIBWWOD  $J9SN JOLIO PUE [BJUBPISE) Bugsixe 0} ‘pebueya Ajenueisqns
feguelod o} jeroyeuaq se jou ssexoy JSN pedy  syoedw) ay) Jey) 1dsoxe ‘Z eajeweyy 8q pinoo ‘1eAamoy ‘sesn puej Bunsix3 ‘suejd esn puej
"Mojeq pajou se jdaoxa ‘g aApews)y Joj asoy} 0} Jejiwis aq pjnom sjoedw) pajdope yuwm sjqiedwod eq E:Qs S9SN || 9sNed3q MO| 8q

Joj asoy} 0} Jejiws syoedw| SSEIDE AJUC-ISIUIA : V] ] ] pinom syoedwi esn pue - -lle OPISIiH Jo91) mey

esn puel zi'y
"MO| 8q PInom A3 sioaya (e00)
‘9sed JoyNe U] "AAoe JIWOU0D BI0W 8}e8Id PINOM peo. ay)
‘auoAIena Joj uado J ‘sedinas dijgnd Joj puewap pue ‘ywmoib
uogejndod ‘Aagoe olwouods [euonippe Bunessd ‘Juswdojenap
J8Y10 o} $88208 9SEBAIOU| PINOM PEOS BY) ‘SIOSN [BI0IaIWOD

pue |euysnpui 0} uado J| ‘TONIS

‘anisod Ajjesaueb pue ‘ybiy aq pinom -ox._mE Buisnoy sy

Uo s308y3 'sedIAIas 2)jqnd JBLo Joj puewep ul eseasoul ybis

' 9AMjeLLR)Y Se ales ay} 8q pjnom §1098 JeYl0 € Uum ‘Mo| @q pinom Ajay)| wejsAs |00yds |00 8y} U Sjoay3
‘uoljjiiw £'G$ pue uojjjiw g'Z¢~ ‘uoljjiw $°'6$ pue uoljjiw

uaamjeq aq pinom eaJe eyaq ey ul jjoihed pajejai-euiw Z'L$~ usamiaq aq pjnom ea.e ejeq auj ui jjoshed pajejes
lenuuyy 10aya |B20] 8Aisod pue Jofew e aAeyY pue 06l -dulw |enuuy 038 |BDO0] @AIISOd pue |ejuelsqns e aney
pue 001~ ueemjeq aq pinom uonejndod pajejes-auly Pue 0Ge pue 092~ usamiaq aq pjnom uogeindod pajejes-aulyy
"Awou09a [B20] u) SqOf G| O} O JOYIOUE 3}BaID pue "Awouooa |e20] L) SqOf O O} OF Jeyloue ejeeld pue eale eyeq

BAIE B){3g Ul 8AI| PINOM SJ8XIOM (08 PUB Qp~ Usamieg Ul 8Al| PINOM S18)J0M GBE §,3UlW JO GE| pue 0L~ usamieg
‘JueISIp aJow 8A)| 0} way) Bumojie ‘ays woyy pue ‘pasnqg aq pjnom seakojdwa pue

0} umoy aq pue ‘spoued suom-yo 1abuoj aaey ‘spoued ‘2 9wy se Japoys aq pinom spouad xJom asnesaq eele ejeq ul episel

Jebuoj yJom pinom saakojdw3 SEIE AJUO-ISTUM eweg PeoI uoseas|e abpry Yinog pinod saakojdwa aiop -

8_Eo=oooo_oow by

© jeugey

weysob anjea ybyy sow Ajlenueisqns Jelqey xmeysob anjea-ybyy apy Aleaneies

$S0JO PINOM INQ ‘}SBU YMBYSOS) $80IO PINOM JNQ 'S}SAU YMBYSOS WIBYUON aA)dR Ajjuedal

WeYHON aApoe Ajuadas auo Ajuo 881y} 0} Ayunxouid asojo Ul 8q PiNOM 8JN0Y “3UN| IBMOG

"MO| 8q pjnom seppads O Ajwixoid 880 ul 8Ny BTN JBMOg "MO| ©q pjnom

anisuas uo syedw) "seioads pasebuepus Jo pausieasy) ‘Tanjeuwd)ly se  spedwi seroads aaysues “saloads pasabuepua Jo pausjeaiyy

uo sjoedw ou 8q piNom a1ey | “SSSIOE AJUO-ISIUIM awes ° =] g uo sjoedw) oN *

sejoedg peseBuepu3 pue _.2.88.._._. oLy
(ss930Y AlUQ-101UIM SiEld %8810 MEYS) (sopiuog 36pry yinos) (epIsiiH %8910 Meys)
¥ oAjjeusB)lY € OAjjews)lY ¢ dApewI)lY

saApeuIa)|y 0} a19edg suopndQ PEIEIOY $8639Y 8IELING JO 8190)3 J0eJ|pu| pue }984|q JO Alewwing £V e|qel

wewelels edw) [gluswuoiAug [eul4 paloid suiy obog



# EFAE

€002 Jequaydes

vV xipusddy  Alewwng 8Apnoex3  /p-S

asoy yoeoudde o) uibaq pjnom asn aiqnd woy

sjoedw) aoueIsISqNs ‘3aa17) Saj|iS) PIEMO} PapudIxe Sem
‘211qnd e 0} uedo 8q pinom YIIYM ‘peol J0Q 8w se
‘'sje|4 Yea1) meys uo Juswbas ssedoe Ajuoc-Jejum ayy
Uo pajoLsal 8q pINod alqnd ey} Aq esn peos ybnouyyy
‘Jea 0} 8jes a1em

[UBDJISUMOP, SB ||aM Se BaJe aU) WOl S32IN0SaI 8y} Ji
Bupapuom Jo sieak pue uojdwnsuod 821N0sa1 PAINPaAI
0} pesj PiNCO SWIeJU0I UORBUIWEUOD PUB ‘SI8sn
aouasisqns 0} Ajiqejiene j09je PinNom UOHBUIWEIUCD
10 ‘Juswadeidsip ‘suljosp ‘ebewep 32inosals ul Bugnse.
sjey ey} uo sjuspiooe apiued Jo |any Auy ‘sease

SN 32Ud)sISqNs |BUOHIPRL PUB Judd3l Ppue SPUBjiam
$8010 PINOM 8)n01 3y Jo uoniod sjeld 3ea1) meys 8y
"§1@sN a2uL)sisqns 180

pue [BUOREBIOB) PASEBIIU| WY Soedw) aoue)sisqns
leuajod Bugiwi Arenueisgns sny ‘AsjieA Jony
19)sedpoo9-piw ay) pue ¥881) meys Jeddn o} ssedoe
peos UOSB3S-||B MO||B JOU PINOAA SS3DIE AJUG-I8JUIN

‘JOBUUOD PINOM SPEOJ B}
818yMm 38a1) S8 JO YyInos jujod ayj O} Jses) je JN320
pinom Aol Z sAgews)y uj pessnosip sjoeduwi jje ‘asn

ajqnd Jo} uedo 8q pjnom peos 40Q 8y asnedag ‘uondo
$88008 AJuo-Jajum siy} JO JuawbBaes peos uoseas-jje

8y} JO pua WIBYINOS 8L} YIM JO8UU0D pinom Ajjlenjusne
pue }inq 8q pjnom peos Anseio) 400 8y} ‘PaINLISUCO
aJem uondo ssadoe Ajuo-1ejum 8y 3| ‘PedI JO4
‘ajqesseduw 8q pinom |lesq} Jejuim

jeiuuasad sy} uaym syjuow g 8y} Buunp seale sjowal
9I0LW O} 888008 PISEaIOU} dABY JOU PINOM ‘JOABMOY
‘SI9SN [BUOKREBIOB] [BIJUBJIO ‘1oBdwW| UE JO SSB| S88208
Ajuo-JBjum JBPISUOD pINOM Osje s18sn Ajunodyoeq
J9yl0 pue ‘siojesado inoj Bop pajs jerosewwod
‘siaddes] ‘mou op ued AjeBie) Aayy yoiym ‘Jejum ui Ajuo
sebeuieip Jo)sedpoos) pue ¥aa1) meys ay) Jo sayoeal
Jaddn ay) ssadoe 0} 3jqe aq p|NoM S1asn 3snNedsq
‘SIOUMO uIqed Jajsedpoos) ayy Buipniou ‘shejen

‘Jueseyip

KpyBys ase synos abppy yinog

ay) Buoje suieped asn aous)sisqns
1ey) Jdaoxe ‘Z aanewss)|y se

awes ‘Pedl Uoseasje abply Yinos

‘suejd

asn puej Bunsixa yum aiqnedwod
oq pjnom sjseAley Inqg ‘(sease
noun Apuesaid u) BugseAley Jequiy

-6'@) @sn puej uj sebueyd ajeIspow

asned pinod eale 38a1) uelpu)|
ey} oju peol pauueld ‘peos 304

ay} Ajuessadau Jou ‘Bununy 1o} puejewoy s,euo Jo ped e Jo
$S0} & se papieBai aq 0} jejusiod sey peos ay) ‘sny] -oyjen
pue peol ayj} Jo asneseq eale ay) ploAe Aew s18SN jeuoRipel |
‘peos Uoseas-je 8y} JO eale ajejpswwy sy} uey) Jebie|
Ajjequeisqns aie ‘19AaMOY ‘Seale asn aoue)sisqns Jusdey
‘si1ejuny asuajsisqns Aep-juasald Joj }xejuoo jeuoibes pue
1890} 8y} ulyIMm Jofew aq pinom joedw siy| “ease dydesboab
obJey Ajjeguajod e 1en0 popad swn Buoj e Joj uonadwod
pue $s8208 pasealoul Ajleueisqns 8jeald pinom }|
‘@)e Ajea Jo }seayuou pue yuou Anunod ybiy Buiyoea.
JO swajqoid ases pjnod }i ‘J13AlY Jaisedpoos) 8y} ss0Id O} 3jqe
919M S]SIUONEaIDAI JIBYI0 pue siayuny yods jj onqnd |esauab
ay} 0} seale ajqissaaorul uado pjnom auokians Aq asn
‘spoedwy
}samaj aAeY pjnom sabeulelp Jeay Jejsedpoos) jaddn
pue %8310 MBYS Ojul §S820k Jsea UOHSOdsIp pue asn peoy
'S82IN0S8J 3duLd)sisqns Jo Aljige]ieA. 8y UO J08Y8 MO|

OABY pinom jjesy peoy -l H X

edueisisqns €'y

"PAJONISUOD 818M peol uosess-jje apis|iiH
%981D MBYS @ Ji Jing 8q Jou pjnom peos siy] “Peds 304
"§ee1) s3I puokaq sasn pue| Bunsixe
0} sabueyo Ajax|| aonpai Ajjeuelsqns pinom }aa1) sejiio
J0 yinos o} ssadoe d)iqnd Buniwy “TORESS] B1ED AINJSS
'sJasn Ajunooyoeq
mau Joddns o} padojanep Jey) sassauisng 8djales Aue
PUE ‘SIBSN |BUOHEAIOI MU 0] }oeduw) [equelsqns ag pjnom
Buweoas ‘uonesado osfoid Buunp agnd ayy 0} uado §
‘pajoaye Ajlenueisqns aq Jou pinom peoy %2919 meys buoje
sesn puej Bugs|xe Ing ‘UORINIISUOD PEOI [BRIU) JO 8SNED8]

PALN320 JBY) S8SN pue| |BLISNPUYIBIDIBWIWICD Mau 0} Joedu
lequelsqns e aq pinod peos ayy Bujwiejosy o |

‘sease ajowel Apuasaid abiej 0}

ssed0e apinoid pinom i ‘oiqnd 03 uado | ‘siesn jeuysnpul pue

|B1218WIWOD M3U Jyauaq Ajjejueisqns pinod ssadodyy ‘88N peoy

‘uondo Jayje yuwm Juswdojenap

pue asn [enuepisal Ul 3seasdul 3wos adusuadxe pjnom

(ss920y AUO-J8IUIM Sield ¥8a1) meys) (1opwiod abpiy yinos) (episiiiH %8810 meys)
¥ eApewIe)Y £ eApeWe)Y Z sApeusayy
seApeuse)|y o) ojoedg suopdo pejeey V 6981NS Jo 8)96))3 J9e4|pu| pue 3084 jo Lrewwng €V e|qel

wowsjels pedw| [elusWwUOIIAUS [euly

peloig auiy oBod



e

ooy -y ey, I"l.‘ —

'LI’.EI AT E T aad T e

£002 Jequeides

[ -—— ey —

T el

-

Ilulll'rlh Dlln"'jll P a—1 = _ &
.I-".‘- - "A»L .ﬂ 'r"lﬂblﬂn.ll =
v Xxpueddy  Aewwng eAgnoex3 8v-S

W S )

‘Aepo} si 8ol
ay Jo Ajuolew e se yonw ‘suoAue Aq asn 1o} ajqejiene
8q pinom pue sasodind o604 10} uiebe pesn aq Jou
pinom Ajdwis juewBaes sseocoe Ajuo-1ejum sjel4 %9910
MBYS 3] 'Z SAjeuId)|Y SB awes 8y} 8q pjnom Eoanu
peos uoseas-|je ay} 1o} syoedw| UOH
‘suogesado JO MOpum pajill) Y pue ssedoe z:o.‘.cEes
€ JO aineu ay} Jo asnedeq sjoedw [ensiA moj eAey
pinom 309foid oBod ey ueyy J8ylo Aq asn ‘IS peoy
"MO| 8q pinom soedu; jesanQ “Aigeded uopdiosqe
1ensia ybiy sy pue sjey ayj Jo UORBASIS MO| Y}
Jo asneseq AemybiH uospieyoly ay) Wouy SiqIsiA aq jJou
Pinom ajnoi sjeld ¥eard meys ey $§835e AJuG-JISJu

‘afewep Jo sadA} Joyjo pue

6ugooj 0} ajqessuINA SS3| 8q PINOM S82INO0S3I [RINYND
Jayjo pue sjoejle aodeuns pue A|qeiepisucd aouasald
uewny asealoap piNOM SS8J0€ |BUOSEasS pajiwi|
1daox8 ‘Z eAneusd)|y Se Bwes $8e008 AJUO-JSIUNA

Zonjeweyy

uey) spoedw Jayea.b AjBuipuodsesiod
aney pinom 108foid oBod ayy
uey} s1910 Aq asn ‘g aajews)y ueyy
sjoedw [ensia Jeybiy aney pjnom
anewa)je sjy) asnedag ‘88N peoy
‘Sojiw
C~ JO BOUE]SIP B e 8)e| 8Ly woy
3|qISIA JeyMawos aq pinom aulj Jemod
8y} ‘1enamoy :axe zuenp woy
9|qISIA 8 JOU pjnom JOpLIOD peoy
"$1asN ||ed | JOJUINA JBAYY Je)sedpoos)
puB SI8UMO uIqed JaAY Jajsedpoos)
0} ybiy pasepisuoo aq pinom
sjoedw) ‘s1amalA Jo Ajapisuas ey pue
Aynqedes uopdiosqe jensia moj oy}
0o} anp sjoedun yby o} sjerspowu eney
pinom ajnou siyy Buoje suoneasie
s8yBiy eiqisia aop BUI MO

U -l ]

‘Z dNjews)|y se

sweg ‘peds uoseds-jje abpiy yinos

s1yby| aoIyaA ) eseasdul ue aq piNom osje a8y ‘spouad
106uoj Joj ajqemaln Ajleguajod (1snp pue Jybi) sedueqinisip
1ejealb aq pjnom a1ay) ‘s18sn JBYIO J| "dujes pajeja.

-oBod Aq Ajuo asn woy moj aq pinom syoedw) ‘35N peoy
‘uondo esoy/peocy

%991) MeYS ay) yum sioedwi ou aq pinom asay] AjAgisuss
Jamain ybyy jo esneseq seaInosal |ensia 8y} uo spedwi

y6iy o} ejesapows aney pjnom uogdo sy Jo Juswdojenaq
‘gase Ayqedes uopdiosge [ensiA moj e Ul pajeso)

s| uonydo ssaibe Joopuapua] -
‘9IS SulW 8y} JEdU JBAU BY} UO SISMBIA O} mﬁmne_ [ensia cmE
aAeY p|nom ‘aulj Jemod ayy pue mmvcm Jeny Jejsedpoog ey
“opIsiiy 8y) JO swiojpuej jeinjeu ay) O} Jsesuod

|epuelsqns auyy pue asue)sip Bumala asop ayj Jo asneosaq
sjuapisel peoy ¥asi1) meys awos o} ybiy aq pjnom sjoedwy
‘SIOMBIA

auloqiie pue s19sn Aiunooxoeq o} Juspiae 8q PiNom |jis
Aay] ‘Aemybi uospleyony woyy pamala se sjoedw) Mo aAey
pinom pue apisjjiy ay Jo suonensje Jamoj Buoje aq pjnom
saJnoy "aul|

|ensiA SL'y
‘abewep jo sadA} Jayjo pue buiooj o} sjqessuinA
alow aq pinom sjoejnle adeuns Jeyl pooyii)ij ey esealoul
PINOM s18SN peos [euonippy UCHSOASIP pue esn peoy
‘Juswdojaaep 108loid 10anp woy paoadxe ale sa2INosal
(ean}ino 0 spoedwi Jofew ou ‘seainosel [einynd o} sjoeduy
ajebiw o) yoiym Aq ssesoid peydesoe ay) aie ‘90| UOHOIS
‘008 ¥4 1opun sainpadsoid uonoajosd 82inosal jeinynd

0} dduaseype asnedag “peol u =

$02JN0S8Y jeINYN) pI'Y
"Peo) Jo 8soy) 0} sioedw; jeuoppe ou Jo R ‘BUNT JBMOg

‘suondo peoy %9819 meys bugsixe pue Joouepus | usemieq
$j08jje Ul douaseylp 8N -

>m__m> ,.85
meys Jamo) 0} sjoedwi Jwi| pinopA “TORES0] 91eb AInoas

"pasn Ajjuauind i pue Ajeauolsiy

‘2 SAeWR)Y 10} paquIsap sem Jey} euo Inq ‘ease Bupguny pasn jsow Jo Aewnd
(ss820y AjuQ-18JUIM Sield %9810 Meys) (1opwiog abpry yinog) (episiiiH 891D meys)
¥ eApeusa)|Y € eAjewIe)|Y Z sApewe)ly
SoApeuse)|y o) ojoeds suopdO POIRIOY $$890Y GIEHNG JO 819043 J90J|pU| Pue J9esiq JO Alewwng ¢V e|qe}

uswelEls edw) [BUBWILOIAUT jBuld

palo.1d suiy obog

-—— e

-



W EmE

€002 Jequejdes

v Xipuaddy Aswwng aAgnoex3

6v-S

9I0W 8q PINOM Jey) SUOIPUOD dJep pue pioo AIaA Jjepun
MOpuM Uoys Ajeaiejas e Buunp sejddns jo sawnjon
eb.Jej buirow alinbal pINOpAN “SSEIOE A[UG-I18)UA

¢ 8Ajjewa)|y Joj paquosep

asoy) yoeoidde o} uibaq pjnom asn aignd woy

sjoedwi jeuoneadal ‘}aal2) $9J|I) PIEMO} PapuUBIXe Sem
‘aiiqnd ay} o} uedo 8q pinom Ydum ‘peos 40Q 8y} se
‘sjej4 %ea1) meys uo Juewbas sseooe Ajuo-1ejum ayy
uo pajoulsal 8q pinoo diiqnd ey} Aq asn peol ybnoyyy
‘€ pue

2 SaAljeWa}|Y JO} IND00 PINOM SB SI8YSY pue SI8)eoy

0} 9|qIss839€ aq Jou pjnom a8bpug 1Ay Jajsedpoos
oY) asnedaq 1Ay J8)sedpoos) JMO] 8y} UO SI8UMO
uiqed jeuoneasdal uo sjoedwl me) 8q pinom aley |
*JOABMOY

‘seale 959y} SSeJ0. O} SaJN0J [BUOHIPEI} 8SN PiNoM

|InS S8UIYOBW MOUS "YONW Se Seale pazuojow aajiwud
-jwes pue aAjiwud 8y} ui s8ousuadxe |Buoyessdal
leuonipeJ] }o8ye Jou PINoM }i ‘S3|OJYeA pezuojow
{BUOBSID8) MAU 32NPaJ P|NOM BAREUIA}R SIY} esnedag
"JOpILIOD pEeOs 8Y] JO BaJe 8y} O} pajiwl| 8q pjnom

SIy) Inq ‘saduauadxe [uoyealdas pazuojowuou bugsixe
10 Ajenb ay) 1amo| pinom Ji ‘s1esn [ejosswwodselisnpuy
Jayio 1o ‘oyjen pajejes-obod o} paywy asn j| ‘B8N peocy
$5800€ AJUC-13UM

0} @np) peoy ¥981) Meys
0} Jejiws sanss| Ajgjes ‘uondo siyy
10} paypuep! 818Mm sjoedw) Aojes oN

'SuUIqed 8y} wouj J|qISIA 8q pinom peol
58208 8y} Jo sued asnedsaq SJIeuUMo
uiqed [euopealdal Aajje/ 1eysedpoos)
8} uo sjoedw aiow Jeymawos

aq pinom aiay) 1dadxe ‘z aAjeuss)y
se aweg UONSOASIP pue asn peoy

‘wey)

painasqo uoiejebea aiojeq 1ebuo)
ulewals pjnom Aay; ‘19jealb aq pjnom
anjjewsajje siyy Jo syoedw |ensiA

ay) asnedeq jey) ydaoxe ‘2 o>=uE2_<

" 01 usamjeq oBeieAe piNOm asn B[OIYSA pajejRI-BuUIW ‘([RIBAD

‘peos 8y} Buoje secuapisal punol-1eak xis ayy 1o} s Ajejes
awos asned pjnom uoido siy| ‘558168 peoy Yool) Meys
Rejes L1y
oAy
13)sedpoo9)-pi 8y} 0} s§3208 ASES JO SJYauUaq 8y} SAI3a)
JOU PiNOM ‘JBABMOY ‘SIBSN [BUOIIBSIO8I [BRUBIOd "INJJ0
JOU pINOM %8310 SIS JO YHIOU siasn jeuopeasdas bupsixe
JBYJ0 pue SI8UMO UIGEI [BuOiBa1081 Jajsedpoos) 0} sjoedw|
‘AajieA 38910 MeyS 1amo| Ajuo 1ndd0 pinom syoedw Jdaoxe
‘auo/iane Aq esn se sjpedw) swes ‘UOHEI0] 91eb AJUNISS
‘wssiepuea pue Buuepy
U} 8seasou; ue pue ‘sjiwi azis pue Beq Buysy u) sebueyo
@sned pjncd pue ‘suiqed ay} JO uoye|jos] 8A)e;as Juasaid
oy} abueyd pinod siy] ‘suiged asay) jsed pue JeAl JOMO|
ay} oju) way Buuq pue siaysy pue siejeoy 10j ays bujyoune)
Jejndod e awooaq pincd 8bpug Jeisedpoos) ay| "sedusuadxa
jeuolea1oal ajowal Buuisep siasn jeuoneesdas Bunsixa
uo Joedwi yBiy e aney pjnom auocAIeAs 10j $S8I08 JusueuLdd
‘sjasn
jeuoieasoas Bugsixa uo Joedwi Mo 8 aAeY PINOM Jng ‘siasn
jeuoneasdas pazuojow eAldadsosd uo oedw ybiy e aaey
PINOM ‘uoeWE|O3] PUB [BAOWAI PuB ‘AJUO SI18SN |B|DJaWWod
10 jeuysnpuj J8yo pue obod Aq esn “UORISOASIP pue asn peoy
‘padojanspun
8| Apueseid a)nos asneseq s1esn [euoieadss [egusjod
uo 10048 aapisod ybiy B aney pjnom JoouBpUS | ‘SIBSN
uonessdas anoadsoud 1o Bugsixe uo sjoedw) moj aaey pjnom
uofdo esoyNfR9IQ Meys ay | §S3ID] AEMUDIH UOSPIEUdH
uopessdey 9i'y
‘9u0AIaAne 0} uado pue SI9SN [BIISWIIO/ELISNPUI JO JOPIO
Buipusdse ui yoedwn Buisealou) ue aaey pjnom suoido Jayi0
*JOpUIOd
8y} pawiedas uoyeleben se paiojses aq pjnom aduelseadde
[ENSIA JUBLINY "S8INOSAI [BNSIA UO S}oedWwi Sama)
aABY pInom auij Jamod pue peol JO [eaowey UOH)

Joj se sweg UOGHI 19)um Ui Apenoiued ‘JyBiAep [einjeu moj jo mvo:wn Buunp
(ss@20Vy AUO-J8IUIM Sield ¥881D meys) (1opwiod cmu_m yinog) (episiitH %8310 meys)
¥ eApewie)y £ eApewIR)Y Z eApewe)y
seApjeuse)ly o} ajj10eds suopido PoIBIEY $$833Y 8I€HNS JO $108)3 J9e4|pu pue J0e4|q Jo Arewwng £V e|qel

wewelEls joedw| [BIUBWUOIAUT jBuld 1el0id eui 0Bod



D F e S
I
r nlu & -—a 'vL rok 'kn. '.Pl. fl _ -

* “m @ €002 Jequeides

Seamay —— I0e/0i euny oBo,

- —. Y e, Senany A—— =l

L L [ o iy y S— L
et P —

Vv Xxipueddy Arewwng eagnoexy 0S-S

-JeyBiy Ajjlenueisqns oq pinom ‘suiyoew

mous e ypm Auejnogued ‘Juapiodoe ue Jo saduByd

3y} ‘awp awes oy je |lel)/peos JBJUIM 8y} uo 8q o}
alem 198N JoYl0 §| "abuajieyo e aq pjnom syony) osfoid

Aiqesepisuod uj Jnses pinom Ajayi| %8210 se|ilO je 8jeb v ‘moj
aq pinom sjoedw pue asn 2)gnd 1ouIses pinom umom xmm:o
Meys jJo pua ayj sesu 8jeb Ajundes y UO]
"‘8nuURUoD pinom ysu A1ejes siyy m_:mo_o m:_E laye

$19sN JBO 0} uado ujewal 0} 81aM peol J| TOR ]
‘MO] 3q [IS PInom ‘paseaudu)

ajium “ysu Aages ay) ‘Juedyddy ayy woy uondaulp oyeds
Japun s1eAUp pinom se siwy| paads jo JUBAIBS]O Se 8q jou
pinom Ajax siesn [eaidA} esneseq pue ‘(suopesado 6uibBoj
pue Jjqnd) dyjes) 8Jow O} NP aq PINOM )SII Pesealdul 8y
"@AOQe payljuep! sjuspisal 0} ysi Ajajes ay) Ul asealoul j[ews
€ asned pinom s1asn Jayjo 0} peos 8y} Buiued 3sn peoy
‘anss|

Kiejes peoy 38810 Meys ey ajeulwi|d pinom asn s} ‘syoedw)
Kiojes moj| eney pinom uondo siy | $S3I63 100BPUS L
‘pasnbai Buleq sainseaw uonebiyiw

oyoads ul ynsal Aew yoiym ‘puued Aem aaup e Jo asuenss!
ym uogounfuod ui ‘sisAjeue sjoedwi dyjel) 8 Jonpuod

0} aney Aew 4d/10Q MO} @q pinom dyjel) pajejas-obod woy
Asu Aajes ay) ‘'sywy| paads (e 0} a;eype 0} 3q pinom Adyjod
s,uedyddy ay} pue ‘sjeudoidde j pajsnipe aq pjnod sywif
paads ‘Aiessadau i ainny 8y} ul papelbdn aq pinoo peos

ay} asnedeg "Ajajes oyjel) siU} 3)ePOWIWOIJR UBD PeoY Yaa3l1)
MeYS Sane|ieq pue ‘oyjer) ebBueyd Yiys pue sajes Jaquiy
40Q pesodosd wouy oyjen yonuy 6uibBoj buipniour ‘sezis
8JOIyeA pue SaWN|OA dYyjel} pajoedxa pamajnal sey BYse|y

jJo a8 ay) ‘Apuasdces panosdwy ussq sey pue paulejulew
|lem s1 Inq ‘Juasaid Je mosleu AjpAlejal S| peoy %8a1) MeyS
'uoiedo] Jaye| ey

PInom uey) peoy xee1) meys Buoje ysu Aiejes seybiy e aney
pinom uogdo uogedo] Jewio} 8y| ‘sesnq xis Ajejew;xoidde
0} paonpai 8q pjnom spoisad asay) Jo yoea Buunp

S8[OIY8A JO Jequinu 3y ‘AemybiH uospieydly ay} uo pajedo]

0Bod 10} Jsnf sUOIPUOD 8saLy Jepun [ONUOD el (seoeyd 918M UORE]S SN BY} j| "PEOJ BY) 3SISARBI] PINOM SBJOIYaA
Bujuieluien ysu Ajajes sjesopows e oq pinam asey) iog us papnjou) aq pinoys Asy) 081 0} dn yoyym Jo yoee Buunp ‘skep y Aiene spoued noy
‘auoiana 0} uado a1em sSa3208 AJuo-JBjuIM j| ‘B8N peoy pue jjem se G Jejdey) uo SJUBWWOCD -auo Ajejewixoidde ‘omy 8q pjnom ai1ay) ‘Buissosd SdvL oyl
‘peos UoSeas-jje ue [IM asey) opew ojelg 8y| 'peos exe Jeau pejedo| 81em uojels snq ebueyd-yiys sjuedyddy ey j|
pajejposse jey) uey) Jeybiy pue ajqibue) 8q pinom jj ‘moj Zuenp) ayj uo Jyjel) aulw-uou aiow ‘Aep 1ad s8jolyen 0g~ obeleAe pjnom duyjes 'uoioNLSuUcd
8q pinom jsu Ajajes ay} ojiyp) ‘sjuspiooe asned o} AN Ajjenjoe s| aiey} ‘oyjes) [euoieasdsl aulw jo spouad asusjul Buunq “Aep Jad sduy punol gz pue
(sse20y AlUQ-18JUIM Sield 38810 meys) (sopwiog abpry yinos) (spisiH 881D meys)
¥ oAjjewss)|y € sApjeuse)Y T oAjjewa)ly

seApeule)|y 0} oioeds suopdQ POIEIoY $8693V IELING JO §196)3 196|pU PUE 3904iq JO Arewwng £-v elqeL

JeWelE]S edw| [BUSWLOIAUT [BUI4

paloid suiy obod



€002 Jequieides

» EmE

v xpueddy  Aewwng eAgnoexy

‘Kjiqisea) ojwouod9
s J00losd ey} uo 1edw) Jolew B aAey O} PaIBPISUOD
918M )SU $SBUISNQ 8|qBUOSEBIUN PpUR UBpINg
DJLLIOUODD Pasealdu| Siy| “Nsu ssauisng pue Axajdwod
JO [9A9] 9|qBUOSEaIUN UB 8ONPOLU| PuUe ‘uaping
21Wou029 §,103loid ey} eseasoul pue sjsod Bunesedo
pue (euden jejjueisqns ppe pinom ssadoe Ajuo-18JUINy
Jeybiy yusdiad g| | e sysoo Bunesado pezijenuuy «
"1eyby Jusdsed ¢G je pajewyse sjsoo (eyde) -
yoddns J1e jeonsiBoj uo Ajejos yuspuadap joeloid seak
JO 189} "MOpUIM Y3am-0| 0} -g Buunp 1n220 Jsnw
seliddns pue |any Jo yuom s eek jo Aiddnsas jenuuy «
juswbBas peos
uosees-jje JO UofoNIISuoD 10} sejiddns pue Juswdinba
UORDNUISUOD JO UOHEZIIGOW JOj MOPUIM LIOYS -
‘8anss|
Aqises) J1woucdd Auew sasiel ‘Jesk Jo Jepujewsel
Joj dipsaie 100}-000'c € ojut yoddns Jie jo asueye.
yim ‘Aiddnses Jofew 10j §83008 32BHNS [BNUUE JO SHOOM
01l 0} g Ajuo uo Juspuadap aujw sjows. e mc_E.w_oo_
pue ‘Bugesado ‘Bugonsuo)

liqises}
-onsiwndo s ajewnse s juediddy uesw >wE
B)Sely jenuad uj Buiwem ejewd wue)-uoj Bujwiyuod
Bjep JUad9Yy 'SiBaA £ Uj 82UO0 Juasqe aq pjnom
mopum Aiddns Jajum ejenbape sajewnsa juediddy “ajy
aulw Jo} 3|qIses} aq piNoM $$adde Ajuo-J8juim jenuue

JayIayMm si anss| Siy} JO SN0 By

‘@jnol
OpIs|iiH %8810 meys ayj pinom ueyy
shep 1amaj 0| Alejewixosdde asn

lo} e|qejiene aq o} pajoadxe aq pjnom
a)nou siy] ‘suonpuod mous Bumoiq
ul Ajjetoedse ‘snopiezey aiow Buinup
puR }NouJIp 3J0W SduBULB UIBW

e)ew pjnom ‘uoibei ejaqg

ay) ul pasusuadxa Spum aienes

pue ‘uieus) pasodxa pue pajensje
YL "YNOYJP uonONASUOD Bew
pinom Aexy aynos abpry ynos ey}
Buoie awoQ %8810 Meys Jo AjuIA
a8y ul snjey zenbue pue sadoys das)s
YL "9InoJ episiiiH 3881Q meys ayy
UO SUORIPUOD |I0S pue uleud)} poob
Ym pasedwoo ‘sjios you-8d) ejqeqoid
pue ‘seBeuielp jjews Auew ‘sadojs
daas Aq pazuejorieyo aie A3yl
‘UNOYYIP 848 3INO0I S|y} JO SB|IW |BIBASS
181y oy} Buoje suoppuod AydeiBodoy

‘peoy

¥981) meygs Buysixe ayy Buisn pioae o} uoljiw O°c$ O} uoHjIL

G'Z$~ S| 8JBWS }SCD UOHONIISUCD 8|qBUOSES) ¥ ‘PEOY

¥9819 meyg Buysixe Jo pue Jo AYUIdIA 8L O} peol Bjiw-G e~

‘Mau Ajjeguesse ue JO UORONIISUOD alnbais pjnom uondo sy

‘}98} 00€ JO wnwyuw 8y uey) ssey Aiqissod

pue ‘198} 00S J0} uouald ubisep sy} uey) ssa| snipel e Buiney

SaAIND [BIBASS UM ‘palinbal aq pjnom syoequoyms "ebpu eyy

JO apis yoee uo sajw G'| Ajerewixoidde Joj sepelb yuadsed 2

0} G annbai pjnom sjuswbBes Juadep pue JUsISY "SINO Iy APIS

deap annbai pinom Jey) susodep ssaoj ajedipul seyinb pasiou)

dee( jsoyeunsad Ajayi pue s|i0s J00d Yum ‘uleLa) Ynoyyip

SSOJO PiNOM 8JN0J 3y} ‘9|qRINASU0D BJIYAN “SS3168 J0OHapuUd L
Aynqiseey dwouod] pue [edjuydsel gi'y

‘MOJ| 8Q pinom |iis ‘1aaamoy ‘sioedw fjejes

‘peoy %8919 Meys JO pue ay) Jesu ajeb e uey; oyjel} siow

(ss830y AlUO-181UIM Sield %8810 MeyS) (1opwioD a6pry YINoS) (apisiiH %8810 Meys)
¥ eApRUIONY € oApeWIo)Y Z oApeWIeYY
seApeuLe)Y 0} Jyjoeds suopdo Peleley V @98LINS 4O 819643 1084|pu| pue Joeuiq jo Arewwng £-v ejqeL

wewee)s Ppeduw)| [BlUSWIUOIIAUT [BUI

peloid sy obod

1S-s



| S i . Iﬂn‘ e ik IO | ——y [y e S [ =W =y = - —g <_- =—- f e

. — — — —— ——— ——— —t— —— ———

l.‘ —_—

’ “g . €002 Jequeydes v xipueddy  Alewwng eApnoex3y  ZG-S

[e30] 84} 0} pajWi| pue jjews aq pjnom sjoedwy jsnp 8ARIBN) YONS “BulW YB81D 3}BIS MAU B YIM pajeloosse
dusiie ue Aq pajesauab aq pjnom osie jsnp aapibng sjoefoid |eopeyiodAy asey) Yum pajeiosse sejioe)
Jayio se |jam se seAjesway) speos ay) Jo uojesado pue uogonisucd Buunp jsnp eAnbny reuojppe ejesouab
pinom saujw %aa1) 8jels pue %8a1) eiouos [edpeyiodAy ay) 0} speos $8830B MaU JO SN Pue UORINIISUOD 8y |

‘spiepuels AlijenD J|v Jusiquiy exsely pue spiepuels Alfenp iy Jusiquly [euoijeN ‘uoljewejoas peol LM pajejoosse Jsnp
ey} bujpssoxs u| Ynse. Jou op s}oeloid Bugsixe se ||Bm Se mau Jo sjoedw) BARRINWND Jey) JINSUD O} pasn 218 aAlBNy Jo asoy) uey) Jeyio Ajjenb Jie uo spedw
sassa004d Bunyuised ey ‘papiwiad aq o) sjoefoud Jayio Aue Jo Alige ay) 108ye Jou pinom 1aefoid auo Aue jo aAje|nWND ou Ajenuessa uj Ynsal pjnom pue

suojssiwe Ajjenb sie ey yons oq pinom Aay)| s1oefoid usamjaq saouelsip 8y} ‘sjueinjiod sie Jo Lodsuen abues  ‘asn uewny pue SRR juswdojansp 921n0sal
-6uo jo ynsai e se 10efoid padojenap Joyio Aue Jo ease jesauab ay u) spoedu UL 8q piNom aJey) ybnoyy JOU10 Jwj PINOM peOoJ UOSBas-|je U JO 3oUdsSqy

Ayend v v’y

"MOj 8q pinom peos oy} Buluiejuiew woy syoedun aageinwnd Ajijenb Jejem ‘|leI8AQ "SUOHIPUOD MOy JSOW Japun
1991ep 0} }INJWIp 8q PINOM SBJUBISYIP 8Y} ING ‘INDD0 PINOD sisjaweled M3} B JO SUOHBUSIUOD U| SISEDIOU)
Wb1s ‘suiy oBod sy woy pajosfoid esoy) o} sejiwis 81am saulw [eayeylodAy ayy wouy sebreyosip 3 “wodsuen
Ajpowwod uy eseesdu) ey} o} jeuoiiodosd 8q pinom ysu paseasoul Jo aa1Bap ay “Alenb sejem joaye pinod
Jey) asesjdl Juanbesqns pue JuspIcd. UE JO YSU 8SBBIOU| PINOM 810 PUE ‘S[BIIWIAYD ‘|9ny Jo Hodsues) [euolippy
‘lews aq pjnom Ajaagejnwind syoedw)
@sey | uonejebanas pue uogongsuod Buunp s4g Jo asn Jadoid ay) Aq pajebniw eq pinod pue Aiesodws)

8q pinom sjeAs| Aupiqin} pue Juswipas Pasealdul YoNg ‘sAemialem Ul Juswipas papuedsns pasessoul ‘Ayjenb 1e)1em uo

8sNEed PiNcO Jey} JOUNS Ul JUSWIPas 8SB8IOU] PUB 8POIS PINCD S8JBHNS PAGIN]S|P ‘UORINIISUOD LUOISUBIXD peOos sjoedwy sAlejNWND MO} AIBA Ul Jinsal pinom pue

Buung “seuiw %8819 8jelS 10 881D BIOUOS [BORBYI0dAY 8L JO Juswdojenap pue ‘aj sulyy 0Bod JO uojsuBIXe  ‘esn uewny pue SelAloe JuswdojeABp 32IN0S8)

‘BunseAiey Jequi LM PaJBIDOSSE Olyjel) PeseaIdu| WO YNsas pinod Ayjenb Jejem uo sjoedw) eAeInWNY J8y}0 Jiyj PINOM PEOI UOSESS-||B UB JO 80Udsqy

AyenDd sejem ¢y
“Jo}em punolb
uo sjoedwi aAeINWND MO| 8q PiNom 18y} ‘eale abie| B Yyons JOA0 pajnquisip 8q PiNom saliARoe Juswdoensp "Ja)em punoib uo
yons asnedaq pue ‘suogeindgs bunuued pue ssoioesd Juswebeuew punos Bulwnssy "saulw Y9310 sjoedwi aaeinWND MO AJ8A Ul ynsal pinom pue
8jels J0 %331 eiouos |eayeyiodAy ay} Jo Juswdojenap pue ‘aj) sui 0Bod Jo uoisuelxa ‘BugseAey Jequn asn uewny pue seIAloe JuawdojaAap 821nNosal
yim pajeroosse juewdojensp Woy JNses PINod Bale ay) uj SedInosal JejempunolB uo syoedw) sageInwng JOYI0 Jwij pjnoMm peos UOSESS-||e UB JO 3duasqy
KABojoipAH 103eMpuUncis 'y
"Jojem adeuns jo sawibe.
;oc 9160j0.pAy uo s1oedw) BAREINWND MO| 8ARY PINOMm sjusWdOjdABP 0INOSAI JOYIO PUB SBUIW asey) Eoﬁ»»
216ojoipAy Jejem aoeuns ay} 0} spoedw jlews |enplapu) 8y} pue ‘sjoo} AlojeinBas pue JusweBeuew s exsely
JO QlelS 8y} ‘spaysiejem Juasayp ui uonesedas [eaisAyd A sieyy uaalo) 1oefoid auiy oBod pesodoid
8y} woy asoyy o} Jejuis apnyubew pue ainjeu e jo sjoedw 216ojospAy edepuns asned pinom Ajjenpiapul
‘peol UOSEas-||B UB JO 80UB)SIXe PaNURUOI Jo asnedaq Bulundoo sjuewdojeAsp 82IN0s8l J8YIO 10 ‘SBulw "Jojem adsepuns Jo sawibes moy 216ojoipAy uo
%8810 8jejS pue ¥a81) eiouos jedayiodAy jo Juswdojenep ‘1efoid oBod auj Jo ay oy} Jo uoisueix3y ‘eloid sjoeduw) aage|nwno Moy AUBA Ul Jnsal PiNom pue
aui oBod ey} Jo sepIAROR U} LIM BATBINWND 8q PNoo Jey) auwBes oiBojoIpAY Jejem adepns ay) uo spoedwy  ‘esn uewny pue seyAoe Juswdojenap 82Inosal
lenusejod aAey pinom jje sesn JAYIo pue [euoleasdsl oliqnd pue ‘Buluiw ‘seainosal Jaquiy Jo JuewdoaeQg JOUJO Jlwij p|NOM peol UOSESS-||B Ue JO 80uesqy
ABojospAH se18p BORUNG L'y
a8 2}|qnd pue sesoding Juewdojereq 82:nosey 2JNSO0|D) SU Je pawijejoey pue
JeYl10 10} 91nSO|) au| e peujejuley PROY UOSESS |IV peAowey peoy uosees ||y

sjoedw) eApejnwing jo Alewwng ¥-v o|qey

ewelEls oedw) [gluswuosAug jeuld j8louid auiy obod



® EmAlE

€002 Jequieides

v xpueddy Aewwng eApnoexy

€5-S

81U} UO peoJ JO Saji GZ [euUOIPPe UB SAJOAU| PINOM Bujw 3881 aje|S |ednayjodAy v ‘sjusas jesnjeu

pue sjuepiooe woy sjesdn pue aoueqIMsip pue| 0} anp S)sU 8SEaIOU| PiNoM Juswdo|eAap [elsulw [BUOPPY

‘ssaooe Ajqissod pue jseasey ysy uo suoyejnBal aanoyses aiow ybnoiyy Janry Jejsedpoos

8U} JO SI9SN [BLIONBIO3] UO [jB) pjnom joedw) aAgenwnd siuj Jo Juruqg 8y ‘suoneindod ysy ‘ejqela |iis ybnoyy
‘Jojjews pue ssoj Jejiqey Ul Jnsal pinom AleAneinwino spoedu 3seL) Wiy JOAO ‘@2uaLIN3D0 BUo Aue Ul feuuiw
8q pinod syedun ybBnoyyy ‘ywmoib uopeindod pue segiunuoddo ss8208 WOy 8SN |BUOHESI0) PASEaIdU|

pue 'se2IN0sal |BISUIW PUB JaQIR JO UOKORIIXS WO JN3D0 PINom sioedwij aAeINWND 1081Ipuy pue 10811q

"sjqedijdde JoN

‘peod 8y} Yum pejeIoosse sapiARoe asn alignd pue uogoriixe 82inosal Buiobuo Aq pajejnwis a8q 0} 8NURUOD
pinom Aemybi uospieyony ay) Jeau juswdojeAsp puej [ej0JaWWOD puB |eRUSPISaL O} pajelel sioedw) puegap
"sebeulelp asoy) JO 8jeds 8y} UO B|qROSJ8P 8q PINoM S}OaYe

ey} ‘sabeulelp 18)sedpooo pue Meys 8yj ul spuepem ayj jo uoiodosd jjews e joaye pinom sioedu oy} jIUAA
‘sALY Buikojdwe asoyy Auejnoiued ‘saiiapoe aoussisqns pue [euoleasdal Aq papeiBep Ajaianass aq pjnom
aI0W pue ‘AjAoR pue s8INoNAs [elysnpul pue jeosewwod o} Aywixosd Aq pepeiBap Ajybis aq pjnom aiow
paipuny maj e ‘pajeujwije 8q pjnOMm SPUBRaM JO SaIoe palpuny maj iy ‘sebeulelp Jeary Jejsedpoos) pue 33919
MBYS Y} Ul Spuejam 0} }oedwi eAge|nwnd 8jesapoLl B 8sned pinom auoliand o} uado peos uoseas-|je uy
"SPUBj}aM 8I0W SUIEJUCD Yoiym ‘abeuleip xaesD) Meys 8y} ul In320 pinom Aje)|| siseAley Jequu) esow

asneoseq peos uoseas-|le 86piy YINoS B YIM uBY) Peos UOSEas-|ie aPIS|iiH %881D MeYS € yum sajeelb aq pinom
$}094)3 "spuefiam auueAl pue adojs ajqenjena o} sjoedw Bujpnjoul ‘sBuissoIo puejjam awos alinbai pjnom speos
‘spuejdn uo SN0} PINOM SISaAIRY 8say) UBnoy)y "siseley Jaquup 8)eJ8|edo. PINoM pPeo. paulejuiew a8y
‘sess900.1d Bunpwied ybnoiyy paywi aq pjnom soedw) “AsjjieA JeARy Jeysedpood)

ey ui enjea ybiy Jo swos Buipnioul ‘spuegam JO $a108 00Z lBUORIPPE paWwNsse ue ajeujw|je ARoaup

pinom peos uoseas-jje 0Bod ay} Jo uoisus)xe Aq passasde aulw 391D ajels |eaneyiodAy v ‘saloe G, paunsse
ue o} sjoedw) asoy) Jwij pinom ainoniiseyu) s1o8foid oBod ay} o) @sop aujw |eageyiodAy ey Jo uogedo|

oy} Inq ‘sioedwi puelam asealou) piInom aujw ¥881) eiouos |eaneyiodAy e se yons sjuswdoeasp auly

‘9SBaJoul [9A8] 8siou widj-poys Aiesodwsa) ‘fegueisqns e uj Jnsal pinod §324n0s

JUSJYIP WOJ) SSIOU BARBINWIND UBUM ‘10ABMOY ‘Seale Ulelad u) sewy aq Aew aiay) ‘sioedw asiou wie)-Buo)
1eo0] ybiy Aue uj Jnses o} pajosfoid jou s) sjuswdoieAap paleleds pue asn peos WOl asiou ‘seale Jayjo uj
edw ybiy e yoeoidde pinoo aseaIOU] SARBINWIND S|} ‘PEOY %B81D MBUS UO 3dUapIS3l BUO Jses)| B 104 -alqnd
e 0} uado aq peol e pue ‘sjuswdoleAsp |eiosawwWOodeLsnpul J8yjo ‘buibboj wouy awy Jeno Ajjegueisqns
8sea10U) PjNoo dYykl] Jey} a|qissod 8q piNoMm Ji ‘uojjesado peos UOSE3S-{|e PaNURUOD YIAA ‘PEOY Yo31D) MEYS
Bupsixe ayy Buoje pajeoco] saouspisal ay) Je 8q PINom Waduod sjoedw asiou aAjenwNd 1oj ease fewud ay |

‘moj AIeA aq pjnom peo. uoseas-jie ey Buiuiejutew woy syoedwi aageinwnd Ayjenb Jie ‘|leseAQ ‘ease

Jejgey onenbe pue ysy o} sjoedw

eAnB|NWND ol Ajjleguassa Ul YNsal pjnom pue
‘asn uewny pue seijiAloe JuawdojeAsp 82In0sel
JOYIO0 Jjwi| PINOM pEOJ UOSEIS-|je ue JO 3oussqy

Je3qey dpenby pue ysi4 gy
"ajqedyidde JoN

edueqims|qg edseung L'y

‘sebeuielp Je)sedpooo

puB MBYS 8Uj} JO 1Xa)Jucd Ay} u| ‘peos uoseas

-le 86piy YINOS 8y} YIM MO| pue peos uoseas-jle
OpIsiiiH ¥9210 MeyS eyl YIm ajesapotu 8q pinom
sjoedw) esay| 'peol 8y} woy asn A Y Peos-jo
pue ‘sulw ay) o} peos ay} ‘jjesy 108foid oBod ayy
WOy 8soy) 3pNjouU| PiNOM PBAOLLIAI SBM PEOI 8L}
awy) ayy 0} sjoedw puepam aARBINWNY "§S8308
uewny pue saijiARde juswdojensp 821nosel
JAUJO Jwi| pINOM PEOJ UOSES-{|B UB JO 3oUdSqy

Spuepsm 9y

‘uoljeweos) peol
Yum pejeroosse asoy) uey) Jayio syedw asiou
eAleINWND Ou Ajjepuesse u| ynsel pjNOM pue
‘gsn uewny pue saAloe JuewdojeAap 82inosel
JOUI0 Jusl| PINOM PEO. UOSEaS-|j UB JO 3ouasqy

9SiON S'¥

esM 2jIqnd pue sesodind jJuswidojeAeq 89inosey
184310 10} 8INSO|D BUIW B PeUlEIUIE PeOY UOSEeS ||V

94NS0|D SU|IN I8 pewW|e|oey pue
peAcWaYy peoy uosess ||V

sjoedw) eApelnWING jo Arlewwing v o|qe

wewelels pedw| [euswuosaul jeuld peloid suin obod



® .= = = . = L 2= . X [~ | [ERE. = 2

Y 1 e 1 .. f e . o = _ f

- ] - - -w = - E- 1 [N ¥ >
| ——y | -y Ilvu ml.uk el PN [Fo——y s PREE Y Anaewlt = A [rser ey

€002 Jequieides

——— o— — -

- id it el e -—

v Xxipueddy ABwwing aAnoexg $5-S

Buisnoy jeuogippe pue suopenjea paseaiou) uj Buginsal ‘aAgisod aq pinom Ajjesausb jexew Buisnoy

1BD0] UO S108Y)a aAleINWND uud) Jabuoj ‘uononysucd SAWN Buunp Wby aq piNod Aljigejreae Buisnoy ybnouyyy
‘@sealsou; uogeindod o} jeuoniodosd ajel e 1. Ajuessadsu Jou ybnoy) ‘esessoul

pinom osje sediAI9s 2iqnd JBYJ0 Joj puewap pue ‘lequelsqns aq pINCO SI00YDS [BD0] UO JO3Yd aAeINND 8y
‘uoljjiw G$ 0} uoijji ZG$~ O} 0002 Ul UoliiwW G$~ woy

8SEaIoU| pinOM SWOdU| Base eYa( [euosiad pajews3 ‘10aye enueisqns e ‘uonejndod jo Jueosad G| pue ||
usamjeq 10} Junoooe Agoaipul 1o Aoaulp pinom oBod "00%'Z 0} 00E'Z~ O} @si pinom uonendod ease eyaQ (101
"SAWN O} 8np 8q pINOM @8E8IIUI 8YJ JO JSOW 108} DJWOU0JD BAisod |eguelsqns

104 Awouoda |edo] 8y} 0} pappe 3q PINod sqof Jusueulad mau GOg Pue Ok~ UBeM}aq JO [Ej0) BARBINWND

e ‘auiy oBod ey) pue auljedid seb jeinjeu e Jo/pue SQWN U3 JO UOONIISUOD YIM ‘9pedap jo pue Ag

‘anjjenoads ele
sjuswdojensp ainin) asneseq 10ipasd o} aigissod jou si spoedw) aageinwWND Jo 8a1Bep sy ‘sulw X881 8le|S
leanayiodAy e o} papuelxe aiam peos ay} ji Ajjeroadse ‘Ind00 pinom seioads aAgisuas uo spedw) aAgeinwND

'se10ads pasebuepue Jo pauajeasy uo sjoedul aARRINWND OU 3G PINOM 810y |

‘Aiexil A1en 8q pinom sjoeduw) 108.11pu| SAREINWND [BUORIPPE

‘lesauab u) Juewdojeasp peos eysery jo Aiojsiy ey pue ‘dyg] Bunsixe ey ‘seoinosel sy dojaaep o} 8ARORIIP
[BUORNIASUOD S, B)SE[Y JO BJEIS 8Y) ‘Bale 8y Jo [ejuajod |eisujw Aj@))| 8y} UO paseq ‘JIASMOY ‘aAlencads
Ajuo ase sjuewdoleAap pue suojsusixe peos 8snedaq SSoj Jejqey Joalipul AeINWND Jo aaiBep ay) 1opasd

0} o|qissod jou s) }} ‘abues Jewwns s piey ey Jo abpa ayy 0} uopeuswBeyy Jeyqey Jo Jeewued ay} ysnd pue
sefiAloe uewNY punol-18ak puedxa pinom aujw ¥eai7) aje|s [eaneyiodAy e O} peos UOSEaS-{je Ue JO UOo|sudX]
‘pouad Buiaied [eaguo sy buunp pieH

noque) ojiwAp04 3y} 0} 3dUBGINISIP 8q PINOM LIBDUOD JejndIed JO "NOGUED UO Sjoedul SANBINWND 9SEB.IoU|
Kjjepueisqns pinod sapiAoe asey) ‘Bujujes) Jequiod [euse $,89104 iy "S'MN 8Y PUB ‘UOHBIAB Pajejel-|{eJaujwuou
‘lesouab yym uopeuiquiod uj “sieydodyiey BulAy-moy Aq Apeinogued ‘feuoguejuiun se ||9M se [euolus)ul

wioq ‘yeuose Aq ajipjm Jo Juawsseley eq pinom Ajagoe Juswdojeaep pue uonesojdxe jeseuiw Buiseasoul jo
10948 Aoy v "sej0ads aj)|pim SWOS UO 10840 JegeY 1081IpUI SAREINWND 3}eI8POL B 8ABY PINOD YIIYM ‘Jeyuny
Juswdojenap 82inoses 8seaIdU] pjnom Aje))| )i peos uosess-jje ue Aq pajoauuod a1em sjuswdojensp esay §|
‘sAajjen 1oAY 18)sedpoos) pue 3aai)

MBYS 8y} JO 1XBJUOD U} Ul MOj 8q PINOM INq ‘siseq |ed0| palajieds e uo Ybiy aq pinoo sjuawdojeAsp 82Inosal
Buiuiw pue Jequip paseyeds Wolj dygL 8y} Japun sjewwew pue ‘spiiq ‘lejqey o} syoeduwi 1094p aajeInwng

‘Ajjieooj Auo yby pue ‘ejesspow
8q pinom sjoedul aAgeinWND ‘|leJaAQ ‘sysu yons ajebpjw pinoo ‘saonoeld juswebeuew eyse|y JO ajels se |jom
se ‘suogejndps Gugpuued pue ‘uogonsisuod ‘ubisep Jedoid “19AU ay) O} Juadelpe Jooy Asjie/ JeAry Jeisedpoos)

‘Juawdojanap yons uo peseq ymoib Jwouods

wue)-6uoj mojs pinod pue ‘eale josloid ayy

uj sjuswdojenep aainosal 13O 10} Ayjqeqord

8Y}) JBMO| P|NOM PBOI UOSESS-||B UB JO 82Uasqy
$2]UWoU0280J908 | L'y

'sa109ds aAnIsues

uo sjoedw) sAgeiNWND 8onpai Ajjejuesqns

PINOM PEOJ UOSBaS-||E UB JO 8ouasqy

‘saoads palsebuepua 10 pauajeasy}

uo sjoedwi 3AlBINWND OU 8q PjNOM 313y |

sojoedg peseBuepu3 pue peusjessyl 0L’y

‘noqued Apejnogied

‘S4lIpim O sjoedW) SAREINWND JO3JIPUI PUE J0JIP

pajejas pue juswdojanap a2inoses Ajgelepisuod
8oNpal pINOM peol UOSBaS-||e UR JO 3oUesSqy

SHIPIIM 6'F

es() 9}1qnd pue sesoding Juswdojereq 82inosey
1010 10} 0INSO|D SU|W J& PeujEjujel PEOY UOSESS |IY

9INS0|D SU| Je powjejoey pue
peAOwWey peoy uosees ||y

sjoedw) sApelnWNY JOo Alewwing

Weweels 1oedw) [EUBILOIAUT [BulY

v eiqey

weloid suiy obod

—



€002 Jequejdes

v xppueddy  Aewwng aAgnoex3y GS-S

# EmlE)

$321n0sal [_InYnd o} sjoedwi Joy fepusjod ayy ‘esn aignd o} uado aiam aulw %3319 aje|S [eanayiodAy e o} peol
e J| "peseasdou) aq pinod sjoedw) eAReINWND ‘8Inso aulyy 0Bod Jjeye paulejuiew a1em peos ay) J) abewep jo
sadA) Jayio pue Bujioo| 0} 3jgelsuINA B10W 3q PINOM SJoejiEe 3dBUNS JBY) POOYIIeXi| 8Y) 98B810u} PINOM siasn
peos [euogippe asnedag "pasnbal eq pinom ‘g0l UoROBS ‘008 H4D Jepun seinpadoid uogosold 8aInosel
-{eInyno 0} souLIeYpPE asnedaq sjuswdojensp Jofew woy pajoadxe aq pinom syoedul aAReNWND Jofew ON

‘$80IN0S3J 32ULB)SISqNS ‘U0 syoedw pue ‘o) s883%€ dlignd Jwyj pjNOM Jey) ease

ay} 1o} sepyjod yusweBeuew adinosa. pue pue| ejeudoidde xoouepun eysely JO elels ay) ji pajebgiw aq pinod
“Jonemoy ‘sioedwi @sey ] "$801n0ses 8ou8sisqns uo joedwi aAejnWND Jofew e aAey pINCO peos uoseas-|jle

ue Bujuiejuiew ‘sny| ‘speos aiow puny diay usae Jybiw epiysa Jayjoue Jo Quoyny Lodx3 pue juewdojersq
[ewisnpu| exsely ybnosy; pue ‘sjuswdojeasp a2iN0sal J3YJ0 J0j 8SMaYI Op PINod als auiy obod ey 0}

peou e yuuad pinom jey} sedijod esn pue| ayl , 'speo. aiow j8baq speos, ‘seapusye doysxiom aouslsisqns ayy
JO M3IA 8y} Ul ‘asnedeq ‘peol B woyy sjoedw) aAgeinNWIND JO Jea) JISSeO  sjuasaides peos Mau B JO UORONASU0D
"UORBZIWIBPOW pue Speo!

yum e AjeaH jo abeyia ayy Buipunouns, pue AemybiH JojAe ) ays 0) Bunoauuoco psiemo} dess Jeyjoue pue
YLOoU 3y} 0} ,SSALISP|IM, B} JO JUBSWIYOBOIOUS BAREBINWIND JOUMN) B SB }| 8A18218d pinom Aj@))| 198N aoudjsisqns
‘SEale 9sN 32UBJSISGNS JUS.LIND JO BPISINO S| J) BSNEOSQ SISN 3o0UBSISGNS JuB.LIND uo Joedwy Ybiy e aaey jlasy

Ul JOU PINOM BUIW B YoNns O} peol B YBnoy)y ‘Seale asn adudjsisqns JuUadal SPISINO S| A)IS aulw %aa1) ajels
jeanayiodAy e pue ays auly 0Bod ay} usamiaq Bale ay) ‘JOASMOY ‘©S00W pue NOGUED JO UoRdaoXD By} YIN
'sJ@sn aouelsisqns

J0 Waouoo sejnoiued e s) abues s piey 8y} Oju) UojsULIXe peoy ‘abuel jenuue Jusdas s,pJaH Noque) BjiwAuo
ay} Jo abpa oy apisul ||aM pus)ixe pjnom peos B Yyong "auokiane Aq asn o} uedo Ji Ajleioadse ‘esse ajqissaadeul
Anpueund e ojul ssedde J8jealb uens apinoid pinom peol Uoseas-|jie ue Aq passedde JOAY Jejsedpoo

ay} JO siejempeay ey} Jeau auiw ¥381) 8le|S v ‘dinoniselul aulpy obod ay) 0} $s8ussO|0 S JO 8snedeq

suiy 0Bod 8y} 10} asOY) O} Jejjwis 8q PINOM BuW %3810 BIOUOS [edflaylodAy € Jo spoedw aousisisqns 10a1Q

‘Jyeueq [erpuelsqns e ainjoniisesu)
YoNs JOPISUOD PINOM SIaSN PUB| [BLISNPU| PUB BOIBWILLIOD MaU BjIyM ‘sasn puej Buisixe o} abueyd

[eQuUEISQNS B 3INJONISBLU) YONS JOPISUOD PINOM Aje))| BaJe 8y} JO S18SN JOLO pue ‘sisiuoyessdd) ‘siaddes
Bunsix3 -ainyny ay} ui seale Buiujw Juadelpe seyjo dn Buiuado A|qissod ‘sesn puej |eLISNPUY|eIoIsWWOod Mau
0} 3|qISS929€ AJ|EdNWOUO0ID SI0W SWOI3q PINOM JaATY Jejsedpoos) jeddn ay) Jo sayoeas ajoway ‘suejd asn
pue| pajdope yum ejqredwod aq pinom abueyd yons ybnoyy uens asn pue| Bunsixe o} sebueyd asneod pinom
Aoyl suiw %3810 9je|S [eanayjodAy e 0} peol \ ‘[epuelsqns 8q pinod ‘1eaamoy ‘sasn puej bunsixe o} sebueyd
‘suejd asn puej pajdope Lim ejqnedwod aq pinom Aoyl sasn jje asne:aq mo| 8q pinom sjoeduw) saeinwny

‘@Sl P|NO SOJ8) BJudl [BI0] ‘SN SWES B} J\ "UOHKONJSUOD

‘eBewep

40 sadAy Jayjo pue Bugoo] O} 8|qeIBUINA SSB]
©q PINOM $821N0Sal [BINYND JBYI0 pue sjoeje
aoeuns pue ‘Ajgelepisucd aduasald uewny
95B9109p P|NOM PEO) UOSEaS-||B U JO 90uesqy

$024n0S0Yy jean)ind piL'y

‘syoedw)

aAlBINWIND JaMa} Ajlenueisqns aaey pjnom

SNy} pue ‘ssaaoe 0} YNduIp Auaund ase jey)
seoJe 9sn a2ussIsqns O} SS8I0B (BUONEBIII
pue juewdojansp 221n0sal adnpal A|qelepisucd
PINOM pEOJ UOSEBaS-|[e U JO 30UssqY

ecue}s|sqns gL'y

Juswdojensp

Bujuiw 10} pamojje pey jey) ss@dde ay) buirowa.
Aq sesn puej bugsixe uey) abueyd pjnom pue
‘@SN uBwWNY pue saijiAloe JuswdojeAap 821nosal
JOYI0 JjWI| PINOM PBOJ UOSBES-{|e UB JO aouasqy

esn pueizi'y

o8] 9)1and pue sesodind Juewdojeaeq @21nN0s8Y
JOY10 10} 81NSO0|D SU|W Je POURIUIRN PEOY UOSEeS ||V

24Ns0|D SU|I J& pewjejoey pue
poAOwWeY peoy uosess IV

[ JEEEN N ]
g—

syoedw) eApejnwng jo Arewwng

Juswejels pedw) [eluewuosiaug [euly
Semy ey ey

N

¥V elqeL

weloig auiw obod



peos uosees-||e 3y} pue peoy xee1) meys Bugsixe yjoq uo sainsesw juswabeuew sysesn

sened Jiqnd pue uojepodsuel] jo yuawpedaq exsery ay Aq pejebniw aq pinoo sjoedw) esay] “Ausuaju)
0} a18m 8sn dijqnd pue indo0 0} a1am sjuawdojanap Jofew JBYI0 ) aseasdul pinom ANy sioedw Aajes
SAREINWIND ‘3INSO}O SulW JaYe paulejulew a1am snejs siy) 4 '1osfoid oBod ay) Aq asn o} uogippe ul dyesn
pejejas-isaniey Jaqui pue asn 2jiqnd woy peoy }ee1) meys Buoje seouapisas uo oedwi Aases aAjeinwnd B
8q pinoo asey) ‘auokiane Aq esn Joj uado asam peas 8y) pue pasn asem uoido ssaiBe peoy ¥ea1) Meys ay) il

"$J98N |euonealdss aAgdadsoud o) aueq jeuoleads aAeINWND [ejoyauaq ybiy e se jjem

se 819sn [euoneesde. Bugsixe uo 1oedw) jeuogessoas aaeNWND Y6iY e aAeYy pINCo asn 2yqnd puke eouBUAUIBW
peo. ‘sny| "suogedo] 8say) 0} 8SeaIOU| PINOM $SB08 [euolEald8) ‘AsjleA Jeisedpoos) ay) dn sayue;

PoLINJo0 sjuswdojaAap J8LI0 10 Ul [BUORIPPE JI PUE ‘8sn dijgnd O} usdo pue paulBlUIBW 3J8M PEO ayl
‘leanjeu papeol pue pazuojow sApiwud-iwas o) abueyd pinom sessejo SOY pazuojow aaywud-lwes

Pue sAgiwud ‘sease 8say) u| Sessejd SOY Joaye Ajjejueisqns pinom ‘sauju jaa1) aje|S pPue %ea1) BIouoS
1eansyodAy ayy pue josfoid obod ays jo ay ey bujpus)xa Joj fenusiod ay} je [jem se ‘seanoe Bujuiw obog

"AojjeA 181s8dpo0Y) Jaddn 8y JO IXAJUCD By} UM SISMBIA SUWIOGUIE O} Joedw)

[ensia Y61y e aney pjnom sapiioe; asay) ‘AsjieA Jeisedpoog ay) dn peos e yum uopounfuco uj “abeurelp ¥eein
8Je|S 3y} JO 1X8Ju0d By} UIYUM S1amaIA punoub o) yBiy oq pinom sanjesway) sepyjioe;) a)s aulw woyy syoeduw)
[ensiA “AsjjeA se1sedpoog) Jaddn ay) Jo JXAJUOD B U| ‘SIBMIIA SUIOGIIE SE ||OM SB ‘JaA 8y} uo siejeoy 0}
oedw) jensia ybiy e aney pinod aujw yess) ajels [eagaylodAy e o} Asjjen Je)sedpoos) ay) dn uoisuaixe peos
‘ainjonyselyu) obod (eguesqns sy o} sanioe; ayy Jo Aywixoid jo esneseq

SJOMBIA duloqule 0} Ixajucd sabie| e Ul Moj 8q pjinom Inq ‘abeujelp %8810 BIOUOS By} JO IXSIUCD B} UIYIM
818maIA punoib o} Ajuo Jofew aq piNom SanjasWaY) SaR|IOB) B)iS BUIW WO S}ORdW [BNSIA 'SIOMIIA swoqJe

0} joeduw) [BNSIA MO BABY PINOM OS[E UOISUBIXS PeO] 8y} ‘ainjonsselu; 0bod [eguelsqns ay) 0} 8s0j0 LUORESO]
pue yBue) poys Aleagejas sy Jo asnedag 'siesn JaAU 10} sjoediu) |BNSIA MO| SABY PINOM pue ‘JaAlY Jajsedpoos)
8y} woy 9|qis|A Ajjewiujw 8q PINOM dujw ¥8a1) BI0uOoS [ednayiodAy e 0} 0604 WOy UOISUBIXS peos

‘safjoe)

pejejes-sulw J1ayjo pue ‘1emod ‘ssadde e pue edepuns 1oy Bupesio uogejaben jeinjeu Jo asneseq spedw) jensia
0} 8}NqUIUOD AjBAEINWND PINOM PAUIBJUIBLU SEM PEOJ UOSESS-||B 8Y) asnesaq padojanap saulw lesnayiodAq

\ nm @ €002 Jequeydes v xipueddy  Asewuwng eApnoex3 96-S
‘ajqedyjdde JoN ‘ajqedydde JoN
A)qises djwouod3 pue [edjuyde] 8}y

‘edle peoy

NO81D MeyS ay) u) senss| Ajajes aonpas pinom

0s|e jey) paynuapl SUOROE 3NNy 3|qesasal0)

10 JUBLIND 19YJ0 OU B1aMm 313y} asnesaq

Aajes uo syoedw) aAeINWND OU dABY PiNOM

PeoJ UoSeas-||e ay} JO UOHBWEII8) PUB |BAOWIDY
Rejes L)'y

"eale Joaloid ay)

U] uofjealosl 10} SSI0E BONPAI PINOM OSse Jey}

payiuapl suolde aininj 3|qeaasalo)} Jo JuaLnd

19410 ou aiam a8y} asnedeq sioedw aAe|INWND

OU 3 pjNOM 313y} ‘S19SN |BUOEBBIIDI MU

uo Joedw) ajuyap B Ul }jNsal pjNOM peos uoseas

-|le 3y} 0 uogelw o3l pue [eaocwas ybnoyyy

uopes1d8y 91y

‘spoedw

[ENSIA BAIBINWIND MO] 10 OU 8q PINOM 3Jay)}

pue ‘swfp JOA0 JOPLLIOD 8y} paule}oas uopeleban
se §§320.d UOREBIO}ISBI MOJS B U }NSJ PJNOM
peos LOSEas-||e 8y} JO UOBWIE|DS) PLEB [BACWIY

IeNSiA SL'Y

s JJiqnd pue saesoding juewdojeAeq 824n0seYy
484310 10} 81nS0ID SUIW Je poujeulely peoy uosess |y

8iNS0|D BU|I J© pewie|d9y pue
peAoway peoy uoseess |Iv

sjoedw) eApjeinwINg jo Alewwng

Jewelels edw) [euswuoiaug jeuly

v eiqeL

weloid auiy obod



Digitized by GOOS[@



Digitized by GOOS[@



Pogo Mine Project

Final Environmental Impact Statement

Abbreviations and Acronyms

I[Acronyms and Technical Abbreviations]

AAC
AAAQS
AASHTO
ACHP
ADFG
ADEC
ADCED
ADNR
ADOL
ADOT/PF
AFN
AHRS
AIDEA
AMSL
ANCSA
ANILCA
APE
AS
ASTM
ATCO
ATM
ATV
BAT
BATF
BCT
BMP
BOD
BOM
CaCO;,
CCC

Alaska Administrative Code

Alaska ambient air quality standards

Amernican Association of State Highway and Transportation Officials
Advisory Council on Historic Preservation

Alaska Department of Fish & Game

Alaska Department of Environmental Conservation
Alaska Department of Community and Economic Development
Alaska Department of Natural Resources

Alaska Department of Labor and Workforce Development
Alaska Department of Transportation and Public Facilities
Alaska Federation of Natives

Alaska Heritage Resources Survey

Alaska Industrial Development and Export Authority
Above mean sea level

Alaska Native Claims Settlement Act

Alaska National Interest Lands Conservation Act

Area of potential effect

Alaska Statute

American Society for Testing and Materials

Alberta Trailer Company

Alaska test method

All terrain vehicle

Best available technology

Bureau of Alcohol, Tobacco, and Firearms

Best conventional technology

Best management practice

Biochemical oxygen demand

U.S. Bureau of Mines

Calcium carbonate

Criterion chronic concentration
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CEQ Council on Environmental Quality

CFR U.S. Code of Federal Regulations

CIL Carbon-in-leach

CiP Carbon-in-pulp

CITES Convention on International Trade in Endangered Species

CMC Criterion maximum concentration

CN Cyanide

CoO Carbon monoxide

COE U.S. Army Corps of Engineers

CWA Clean Water Act

DEIS Draft environmental impact statement

DGSD Delta Greely School District

DMTC Delta Mine Training Center

DOF Alaska Division of Forestry

EFH Essential fish habitat

EIS Environmental impact statement

EO Executive order

EPA U.S. Environmental Protection Agency

ESA Endangered Species Act

EUD Ecological unit description

FAA Federal Aviation Administration

FC Fecal coliform

FCC Federal Communications Commission

FCHPT Fortymile Canbou Herd Planning Team

FHWA U.S. Federal Highway Administration

FNSB Fairbanks North Star Borough

FR Federal Register

FY Fiscal Year

GIS Geographical information system

GMU Game Management Unit

GVEA Golden Valley Electric Association

HDS High density sludge

HGM Hydrogeomorphic

LOEC Lowest observed effect concentration

MCL Maximum contaminant level
Abbreviations and Acronyms
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MOU
MSHA
NAAQS
NEPA
NHPA
NMDS
NMFS
NOEC
NOI
NPDES
NPS
NRHP
NSPS
Os
OSHA
PA

Pb
PDEIS
PLC
PSD
RCRA
ROD
ROS
ROW
RTP
SAS
SDWA
SHPO
SO,
SOFI
SPCC
SDWA
TAPS
TBAP
TCC

Final Environmental Impact Statement

Memorandum of Understanding

Mining Safety and Health Administration
National Ambient Air Quality Standards
National Environmental Policy Act

National Historic Preservation Act

National Missile Defense System

National Marine Fisheries Service

No observed effect concentration

Notice of Intent

National Pollutant Discharge Elimination System
U.S. National Park Service

National Register of Historic Places

New Source Performance Standards

Ozone

Occupational Safety and Health Administration
Programmatic agreement

Lead

Preliminary draft environmental impact statement
Programmabile logic controller

Prevention of Significant Deterioration (state air quality permit)
Resource Conservation and Recovery Act
Record of decision

Recreation Opportunity Spectrum

Right of way

Recycle tailings pond

Soil absorption system

Safe Water Drinking Act

State Historic Preservation Office

Sulfur dioxide

Statement of Financial Interest

Spill prevention, control, and countermeasure
Safe Drinking Water Act

Trans-Alaska Pipeline System

Tanana Basin Area Plan

Tanana Chiefs Conference
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Washington and Alaska Military Communications and Telegraph System

Pogo Mine Project

TDS Total dissolved solids

TKN Total Kjeldahl nitrogen

TSS Total suspended solids

TVSF Tanana Valley State Forest

UAF University of Alaska at Fairbanks
uiC Underground injection control
USAF U.S. Air Force

usc United States Code

USCG U.S. Coast Guard

USDI U.S. Department of Interior
USDOT U. S. Department of Transportation
USFS U.S. Forest Service

USFWS U.S. Fish and Wildlife Service
USGS U.S. Geological Survey

VAC Visual absorption capability
WAD Weak acid dissociable
WAMCATS

. Abbreviations and Acronyms
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iIMeasurement Abbreviations]

cfm Cubic feet per minute

cfs Cubic feet per second

cuyd Cubic yard

dB Decibel

dBA Decibel A-weighted

dBC Decibel C-weighted

ft Feet

gpd Gallons per day

gpm Gallons per minute

kV Kilovolt

kW Kilowatt

Leq Equivalent sound pressure level

Lmax Greatest root-mean square sound level
Lmin Smallest root-mean square sound level
La Sound level exceeded “n” percent of the time
m Meter

mbf Million board feet

mg/L Milligrams per liter

m?/s Square meter per second

MRL Method reporting limit

NTU Nephelometric turbidity unit

oz Ounce

ppm Parts per million

sq mi Square mile

tpd Tons per day

ucu Uniform coding unit

ug/L Micrograms per liter

pg/m® Micrograms per cubic meter

Yd? Cubic yard
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Chapter 1 Introduction

1.1 Summary of Proposed Action

The proposed action is a plan by Teck-Pogo Inc., the Applicant, to develop the underground
Pogo Mine on State of Alaska land in the Goodpaster River Valley approximately 38 miles
northeast of Delta Junction, Alaska. The mine would process approximately 2,500 tons of ore
per day (tpd), and would produce approximately 375,000 ounces (0z) of gold annually at start-
up, with a possibility of increasing production and expanding the mill to approximately 3,500 tpd
and 500,000 oz annually.

The Applicant would like to begin project construction as soon as possible in 2003. The project
would require 25 to 33 months to construct and would have an operating life of approximately
11 years, based on current ore reserves. Its life could be extended if additional reserves were
found. The capital cost of the project is estimated at $200 million to $250 million. The mine
would operate 365 days a year with an initial workforce of approximately 288.

As proposed, the proposed action would include a 49.5-mile access road, a mill and camp
complex, a dry-stack tailings pile and recycle water tailings pond, an airstrip, gravel pits,
laydown and fuel storage areas, and a local network of roads. Gold would be recovered by
gravity separation, flotation concentration, and cyanide vat leaching. Approximately half of the
tailings would be returned underground as a paste backfill. Power would be supplied from the
regional grid via a 50-mile power line.

1.2 Purpose and Need for Action
INeed for Action}

The need for the proposed action is to allow the Applicant to develop an underground mine in its
nonfederally owned Pogo claim block in order to produce gold and to make a reasonable profit.

[Purpose for Action}

The purpose of the proposed action is to provide the federal authorizations needed by the
Applicant to construct and operate an underground gold mine and associated facilities in and
near its Pogo claim block, which is located in a currently roadless area 38 miles northeast of
Delta Junction, Alaska, near the Goodpaster River. The mine would process between 2,500 and
3,500 tpd of ore for at least 11 years to supply an on-site mill, which would produce up to
approximately 500,000 oz of gold per year through gravity recovery, froth flotation, and cyanide
leaching of concentrate. The proposed action would meet the objectives for construction and
operation of the mine by providing:

= An efficient, on-site mill and gold extraction process

= Safe, stable, long-term disposition of 11 million tons of tailings with sufficient capacity to
contain potential additional ore reserves

= An adequate water supply to meet mill process and camp complex reduirements
= A safe water discharge system

‘— o Introduction
H:: ‘ September 2003 1.2 Purpose and Need fof Action (7' 1



Pogo Mine Project Final Environmental Impact Statement

= 10 to 14 megawatts (MW) of electrical energy needed to construct and operate the mine
and mill

= A comfortable on-site camp complex capable of supporting 250 to 700 personnel
needed to construct and operate the mine and mill

= Reliable and safe access to the mine for (1) delivery of materials, including
approximately 2 to 3 million gallons of fuel and 27,000 to 42,000 tons of non-fuel
supplies per year and (2) the 250 to 700 personnel needed to construct and operate the
mine and mill on a cost-efficient basis

= Timely project development
= Development of the project in a technically and economically feasible manner

1.3 Proposed Project Location, Land Status, and History

The proposed Pogo Gold Mine ore body is located approximately 38 miles northeast of Delta
Junction, Alaska, immediately adjacent to the Goodpaster River (Figure 1.3-1). Virtually all of
the project’'s components, including surface access, would be located within a large block of
roadless, multiple-use State of Alaska land (Figures 1.3-2 and 1.3-3). Exploration has
proceeded to date with access only by air and winter ice road.

The Pogo deposit is a recent discovery, found through “grassroots™ exploration of an area with
promising geology but very little prior mining history. In 1981, while conducting a regional
mineral potential evaluation, WGM, Inc., discovered gold, arsenic, and tungsten anomalies in
stream samples taken from Pogo and Liese creeks. Claims were staked over these areas in
1991 as part of the Stone Boy Joint Venture. Exploration work was carried out by WGM and
financed by Sumitomo Metal Mining, Inc. (Sumitomo), and several other companies, which
eventually withdrew from the venture. The Applicant signed a letter of intent in June 1997 to
acquire a 40 percent interest in the Pogo claims from Sumitomo, and assumed operatorship in
the spring of 1998.

Exploration work on the Pogo claims from 1991 to 1999 consisted of grid-based soil sampling,
prospecting, and geophysics. Three diamond drill holes were undertaken in 1994, targeting a
large gold-in-soil anomaly (irregularity) and a magnetic anomaly in Liese Creek. Encouraging
results led to 13 additional drill holes in the Liese Creek area in 1995, and the discovery of the
“Liese Zone™ — one or more low-sulfide quartz veins with gold.

In late 1997, the Applicant and Sumitomo purchased the Faith Claims on Pogo Creek from Jack
Stewart, a placer miner who had sporadically worked the state claims since staking them in the
mid-1980s. In the winter and early spring of 1998, the Applicant constructed a 49-mile winter ice
road and hauled in underground exploration equipment and supplies. A 48-person Alberta
Trailer Company (ATCO) trailer camp with laydown and fuel storage areas was constructed on
a portion of Jack Stewart's previous disturbance. In March 1999, underground exploration
began with the driving of a 5,000-foot adit toward the ore deposit. The ore zone was reached a
year later, in April 2000. Additional geological, geotechnical, and mining engineering data were
gathered from the underground activity during 2000 and 2001.

Introduction X Yy
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1.4 EIS Development Process

The Applicant has applied to the U.S. Environmental Protection Agency (EPA) for a National
Poliutant Discharge Elimination System (NPDES) permit to discharge waste waters from the
Pogo mine project from an off-river treatment works to a channel connected to the Goodpaster
River. This project is considered a “new source” discharge and, in accordance with Section
511(c)(1) of the Clean Water Act (CWA), is subject to the provisions of the National
Environmental Policy Act (NEPA). Because the proposed project has the potential to
significantly affect the quality of the human environment, the decision on issuance of the
NPDES permit is considered a “major federal action.” NEPA requires preparation of an
environmental impact statement (EIS) for all major federal actions.

The NEPA compliance program requires analysis of information on potential impacts, including
environmental, cultural, social, economic, and public health impacts; development and analysis
of options to avoid and minimize impacts; and development and analysis of measures to
mitigate adverse impacts. EPA's NEPA compliance responsibilities include several statutes and
executive orders that must be addressed during the NEPA process. Examples include the
Endangered Species Act, the Executive Order on Environmental Justice, and executive orders
on wetlands, floodplains, farmland, biodiversity, and tribal government coordination and
consultation. The Council of Environmental Quality (CEQ) regulations for implementing NEPA
may be found in the U.S. Code of Federal Regulations (CFR), Title 40, Parts 1500-1508. The
EPA’s regulations on compliance with NEPA are located in 40 CFR 6. After completing the final
EIS, EPA will prepare a record of decision (ROD) that sets forth EPA's basis for issuing or
denying the NPDES permit.

In the fall of 1997, the Applicant began discussions with various state and federal agencies
about underground exploration permits, and later initiated pre-development discussions. In June
2000, Teck-Pogo Inc., as prospective Applicant for the project's NPDES permit, entered into a
Memorandum of Understanding (MOU) with EPA that established the conditions and
procedures to be followed in preparation of the EIS. On August 1, 2000, the Applicant filed an
application for an NPDES permit to discharge waste waters to a soil absorption system and to
underground injection wells on the Goodpaster River Valley floor. This application formally
commenced the EIS process. On January 2, 2003, the Applicant filed an amended NPDES
application to discharge waste waters from an off-river treatment works on the Goodpaster River
Valley floor to a channel connected to the Goodpaster River.

EPA has assumed lead federal agency responsibility for preparation of the EIS and, in
accordance with its implementation of NEPA regulations, has determined that it will prepare the
EIS with the use of a third-party contractor. The EPA and Applicant MOU provided for engaging
a third-party contractor to develop the EIS under the direction of EPA. A third-party contractor
supplies technical expertise and other assistance directly to a federal agency. The contractor
works under that agency’s direct supervision and not for the Applicant. The costs for the
contractor's services are reimbursed by the Applicant under the terms of the MOU. Michael
Baker, Jr., Inc., a large international engineering and environmental firm with a strong presence
in Alaska, was selected as the third-party contractor in June of 2000, and immediately
commenced work. The contractor has no financial interest in the outcome of the project and has
filed a formal Statement of Financial Interest (SOFI) to that effect.

Additional information about the Pogo Mine EIS process, including baseline reports and
technical documents, can be found on the Web at http://www.pogomineeis.com.

Introduction 9 '
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|§ooErating Agencieg’

In order to construct and operate the mine, many federal and state permits are needed.
Therefore, the EIS has been prepared with EPA as the lead agency and the U.S. Army Corps of
Engineers (COE) and State of Alaska Department of Natural Resources (ADNR) as cooperating
agencies. This EIS may be used by agencies as a basis for a permit decision-making process
and their own ROD or other appropriate procedure. The authorities under which this action is
being proposed are listed in Section 1.7 (Agency Roles and Responsibilities).

1.5 Scoping

As required by the CEQ regulations (40 CFR 1501.7) and EPA regulations (40 CFR 6.400),
EPA provided for an early and open process to determine the scope of issues to be addressed
and to identify the significant issues related to the Pogo Mine project. EPA accomplished these
objectives through early public, tribal, and agency involvement in regular meetings, and by
conducting a thorough public and agency scoping process.

On August 11, 2000, EPA published a Notice of Intent (NOI) to prepare an EIS for the Pogo
Mine Project in the Federal Register (FR). On the same date, EPA distributed the Scoping
Document for the Pogo Mine Project Environmental Impact Statement (EPA, 2000) that
described the proposed project, the EIS process, and a document preparation schedule.
Distribution of the scoping document began a 60-day public and agency review and comment
period that ended on October 10, 2000. EPA hosted two scoping open houses during that
period. The first was held on September 26, 2000, in Delta Junction at the Delta Junction
Community Center, and the second was held on September 27, 2000, in Fairbanks at the Noel
Wien Library. Attendance totals were 46 and 50, respectively.

The scoping open houses served two purposes. One was to listen to and record the public’s
comments about the proposed project as described in the scoping document. The second was
to respond to the public’s requests for the background information and hands-on technical
assistance that might be needed to fully understand the project description and proposed scope
of the EIS analysis before commenting. EPA project staff, other agency representatives, and
members of the third-party contractor, Michael Baker, Jr., were available to answer questions
and explain methodologies.

A "town meeting” format provided an opportunity for individuals to comment and promoted
group interaction. All comments made during the open houses, whether oral or written on
comment sheets or flip charts, were documented as part of the official record. While people
were welcome to make comments and suggestions during the open houses, the record was
specifically left open for an additional 13 days to accommodate anyone needing additional time
to formulate comments.

Sixty-two sets of comments were received, excluding those received during government-to-
government consultations. In five of these cases, individuals gave very similar comments on two
or more occasions, usually orally and in writing. Thus, 57 individual sets of non-tnibal comments
were received. Because some written comments were signed by more than one individual or
organization, 64 entities actually commented. EPA will accept public comments throughout
preparation of this EIS.

On January 30, 2001, EPA distributed a 55-page Pogo Mine EIS Scoping Responsiveness
Summary (EPA, 2001a). This document described the scoping process, and:
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= Included 17 pages of representative public and agency comments as well as 4 pages of
tribal comments

= Described how the comments were evaluated
= Listed the 17 issues identified by the scoping comments
= |dentified the project’'s component options to address those issues

= Described how evaluation criteria were developed for the issues and how those criteria
would be used to evaluate the component options and identify project alternatives to be
analyzed in the EIS

= Discussed activities that would follow the scoping process and identified sources of
information

= Presented an EIS/NPDES permitting process and time line diagram
= Presented a draft EIS table of contents

IGovernment-to-Government Consultations}

In addition to the EIS scoping effort, pursuant to Executive Order 13084 (Consultation and
Coordination with Indian Tribal Governments), EPA undertook a concerted government-to-
government consultation effort with the 13 Tribes listed below. These Tribes were considered to
be potentially affected by the proposed Pogo Gold Mine by virtue of their location (1) within a
125-mile radius of the proposed Pogo Mine site, or (2) within the potentially affected Tanana
River watershed. A detailed description of this consultation process is contained in Section 7.13
of this EIS.

Circle Native Community Native Village of Tanana

Dot Lake Village Council Nenana Native Village

Healy Lake Tribal Council Northway Traditional Council
Manley Village Tribal Council Tanacross Village Council
Mentasta Traditional Council Tetlin Village Courcil

Native Village of Eagle Tok Traditional Council

Native Village of Minto
1.6 Issues and Concerns

The scoping comments identified 17 major issues related to construction, operation, and closure
of the proposed project. These issues served as the basis for development of criteria that were
used to evaluate the various project options and alternatives, as described in Chapter 2. The 17
issues identified from public, agency, and tribal scoping comments were:

= Surface and groundwater quality = Recreational resources and uses

=  Wetlands = Existing privately-owned lands and

*  Fish and aquatic habitat existing recreational and commercial uses
= Wildlife = Subsistence and traditional uses
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= Air quality =  Cultural resources

= Noise = Socioeconomics

= Safety = Cumulative impacts
= Reclamation = Technical feasibility
= New industrial and commercial uses = Economic feasibility

1.7 Draft EIS Public Comments and Responses

The draft EIS comment period formally began with a notice of availability published in the
Federal Register on March 14 , 2003, and closed 60 days later on May 13, 2003, although
comments received after the closing date have been considered and responded to. In addition,
public meetings during which comments and testimony were taken were conducted in Delta
Junction on April 29, 2003, and in Fairbanks on April 30, 2003.

The 184 commenters made a total of approximately 641 comments. These figures do not
include comments received during government-to government consultations discussed above.
All public and agency comments, and responses to them, are contained in Appendix E of this
final EIS.

1.8 Agency Roles and Responsibilities
1.8.1 Responsible Official and Decision to Be Made

The Pogo Mine project requires a NPDES permit for project-related water discharges. The
project is defined as a new source by the NPDES regulations (40 CFR 122.2 and 122.29).
Under the CWA Section 511(c)(1), a new source is subject to compliance with NEPA prior to
taking a final action on the NPDES permit (40 CFR Part 6, Subpart F). Thus, EPA is following a
specific procedure that began with scoping and data collection and continues with analysis of
data to identify and evaluate alternatives. The results of these analyses are documented in this
EIS and form the basis for EPA’s decision on the NPDES application. EPA’s Region 10
Administrator is the responsible official for this decision.

The responsible official may decide to adopt:

= The No Action Alternative

= One of the action alternatives

= An alternative that combines features of more than one alternative
= One of the action alternatives with additional mitigation measures

EPA’s ROD documenting the EIS conclusions will result in a decision on the Applicant's NPDES
permit application. EPA will approve or deny the application, or require that the Applicant revise
its proposed project prior to approval.

The Pogo Mine project requires a Clean Water Act Section 404 permit for discharge of dredged
and/or fill material into waters of the U.S., including wetlands, prior to conducting the work (33
U.S.C. 1344). The impact on waters of the U.S. has been documented in this EIS and will be the
basis for the COE decision on the Applicant’s Section 404 permit application. The alternatives
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analysis contained in this EIS will be the basis for determining compliance with the EPA’s
Section 404 (b)(l) guidelines.

The State of Alaska will use this EIS to assist in its separate permit adjudication process, and
will make its determinations on a schedule coordinated with the EIS process. If EPA were to
decide against issuance of a NPDES permit, the state could still issue its authorizations if the
project was redesigned so that an NPDES permit would not be required.

1.8.2 Agency Roles and Responsibilities (Permits and Approvals)

Preparation of this EIS and the permitting process are related but also distinct activities. The
EIS is designed to explore project alternatives and discuss relative environmental impacts.
Permitting gives government decision-makers a process to enforce certain conditions that are
mandated by statute or regulation, and to require individual stipulations to eliminate or mitigate
project-specific adverse environmental impacts identified in the EIS.

Many federal and state permits and approvals would be required for the Pogo Mine Project.
Following is a list of the agencies involved in permitting, consultations, or otherwise providing
authorizations for the project, with a description of their major permits, authorizations, or
authorities. A succinct list of the major permits and authorizations required for project
development is contained in Chapter 9.

IFederal Government

Environmental Protection Agency (EPA)
= Section 402 NPDES Water Discharge Permit
= Section 404 Permit Review
= Spill Prevention, Control, and Countermeasure (SPCC) Plan
= Stormwater Construction and Operation Permit
= Underground Injection Control (UIC) Permit

s Section 106 Historical and Cultural Resources Protection

+ Section 402 NPDES Water Discharge Permit. Sections 301 and 306 of the CWA
require that EPA develop wastewater effluent standards for specific industries,
including gold mines. These standards are established both for existing sources and
new sources. Because the project is a new source, New Source Performance
Standards (NSPS) for gold mines and mills are applicable to the project (40 CFR
440.104). Section 402 of the CWA requires that the Pogo Mine project obtain an
NPDES permit for its proposed discharge. The NPDES permit would be required to
meet the NSPS or the water quality standards, whichever provides the more
stringent limitation.

In accordance with Section 511(c)(1) of the CWA, NPDES permit actions for new
sources are subject to NEPA (40 CFR Part 6, Subpart F). Therefore, EPA would
issue a ROD before the final permit action.

EPA is the NPDES permitting authority in Alaska. The Alaska Department of
Environmental Conservation (ADEC), pursuant to Section 401 of the CWA, must
provide certification to EPA that the discharge would comply with any applicable
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state water quality standards. The ADEC certification determines whether
wastewater mixing zones are, or are not, permitted.

+ Section 404 Permit Review. Section 404 of the CWA authorizes the COE to issue
permits for the discharge of dredged or fill materials into waters of the United States
(described below). EPA, under Section 404(c), has a review authority and may
prohibit or withdraw the specification (permitting) of a site upon a determination that
the use of the site would have an unacceptable adverse effect on municipal water
supplies, shellfish beds and fisheries areas, or recreational areas.

+ Spili Prevention, Controi, and Countermeasure (SPCC) Plan. Section 311 of the
CWA establishes requirements relating to discharges or spills of oil or hazardous
substances. Discharges or spills of oil in “harmful quantities” are prohibited. EPA has
established a requirement for the preparation of an SPCC Plan by facilities that
handle substantial quantities of oil (40 CFR 112). A registered engineer must certify
the plan.

+ Stormwater Construction and Operation Permit. Under Section 402(p) of the
CWA, EPA has promulgated regulations for control of stormwater runoff. For the
Pogo Mine project, these sources would include runoff from roads, laydown areas,
the mill and camp sites, and other surface disturbances. The EPA approach to this
type of discharge is generally to require implementation of best management
practices (BMPs). If an NPDES permit is needed for the project, the stormwater
control requirements from the NPDES program may be incorporated into the NPDES
permit.

+ Underground injection Controi (UiC) Permit. The UIC program is authorized by
Part C of the Safe Drinking Water Act (SDWA), Public Law 93-523, and
Amendments. Injection wells are defined broadly to include boreholes, sumps, dry
wells, drain fields, and other subsurface disposal devices used to put fluids into the
ground. The Class V category consists of injection wells that are not included in the
other classes of wells (e.g., Class |, Il, or lil). EPA will determine whether any
discharge in the proposed project will be covered by a Class V UIC permit.

+ Section 106 Historicai and Culturai Resources Protection. Under Section 106 of
the National Historic Preservation Act, as lead federal agency EPA is responsible for
ensuring overall protection of historical, cultural, and archaeological sites and
resources for the Pogo Mine project. This role would include consultation with the
State Historic Preservation Office (SHPO) within the ADNR.

+ Hazardous Waste Generator Identification Number. Under the Resource
Conservation and Recovery Act (RCRA), an entity that generates hazardous wastes
must register and receive an identification number before commencing operations.

U.S. Army Corps of Engineers (COE)
The COE is a cooperating agency with EPA for the Pogo Mine project EIS.

= Section 404 Dredge and Fill Permit

s Section 106 Historical and Cultural Resources Protection

+ Section 404 Dredge and Fill Permit. Section 404 of the CWA authorizes the COE
to issue permits for discharge of dredged or fill material into waters of the United
States, including wetlands. The CWA prohibits such a discharge, except pursuant to
a Section 404 Permit. To the degree that they affect “waters of the United States,”
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various activities undertaken in connection with mining operations might require a
Section 404 Permit (including road or bridge construction, construction of dams for
tailings storage, water storage dams, and stream diversion structures).

The COE is responsible for determining that the proposed project is in compliance
with Section 404(b)(1) guidelines (40 CFR 203). Under Section 404(c), EPA has
review authority over the COE 404 Pemmit decisions.

+ Section 106 Historical and Culturai Resources Protection. Under Section 106 of
the National Historic Preservation Act, the COE is responsible for ensuring protection
of historical, cultural, and archaeological sites and resources for the Pogo Mine
project within the COE’s permit area. This role would include consultation with the
SHPO.

National Marine Fisheries Service (NMFS)

Threatened and Endangered Species Act (ESA) Consultation (Section 7)
Essential Fish Habitat

Fish and Wildlife Coordination

+ Threatened and Endangered Species Consultation (Section 7). EPA must
conduct an ESA Section 7 consultation with the National Marine Fisheries Service
(NMFS) regarding any threatened or endangered species under its jurisdiction that
may be affected by the proposed project. The level of required informal or formal
consultation would depend on whether listed species occur in the project area, and, if
so, whether they likely would be affected by the proposed project. If listed species
occur in the area and they likely would be affected, EPA and NMFS would undergo
the formal consultation process. This is typically an involved process that results in
measures designed to minimize the impact of the project on listed species.

+ Essential Fish Habitat. In a similar manner, EPA must consult with NMFS
concerning any action that might adversely affect essential fish habitat (EFH). EFH
includes habitats necessary to a species for spawning, breeding, feeding, or growth
to maturity. EPA will provide NMFS with an EFH assessment.

+ Fish and Wildlife Coordination. The NMFS also provides technical expertise and
makes comments and recommendations to federal agencies via the Fish and Wildlife
Coordination Act (United States Code [USC], Title 16, Section 661 et seq.).

U.S. Fish and Wiidlife Service (USFWS)

Threatened and Endangered Species Consultation (Section 7)
Bald Eagle Protection Act Clearance

Migratory Bird Protection

Fish and Wildlife Coordination

+ Threatened and Endangered Species Consultation (Section 7). EPA must
conduct an ESA Section 7 consultation with the U.S. Fish and Wildlife Service
(USFWS) regarding any threatened or endangered species under its jurisdiction that
may be affected by the proposed project. The level of required informal or formal
consultation would depend on whether listed species occur in the project area, and, if
so, whether they likely would be affected by the proposed project. If listed species
occur in the area and they likely would be affected, EPA and USFWS would undergo
the formal consultation process. This can be, but is not always, an involved process.

1-14
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+ Baid Eagle Protection. The USFWS implements provisions of the Bald Eagle
Protection Act by ensuring that development does not affect nest trees.

+ Migratory Bird Protection. The USFWS implements provisions of the Migratory
Bird Protection Act.

+ Fish and Wiidiife Coordination. The USFWS also provides technical expertise and
makes comments and recommendations to federal agencies via the Fish and Wildlife
Coordination Act (16 USC 661 et seq.).

Mine Safety and Heaith Administration (MSHA)
s Mine Identification Number

= Miner Training and Retraining Plan Approval

+ Mine Identification Number. Because worker health and safety aspects of the Pogo
Mine Project would be regulated by federal health and safety standards, the
Applicant must obtain a Mine Identification Number from the Mine Safety and Health
Administration (MSHA). Agency representatives would make routine inspections of
the operation and also would be involved in educational and safety training
programs. The Pogo Mine project would be responsible to provide MSHA with
reports of accidents, injuries, occupational diseases, and related data.

+ Miner Training and Retraining Pian Approvai. MSHA must approve specific
programs for the education, training, and retraining of all employees.

Bureau of Alcohol, Tobacco, and Firearms (BATF)
= License to Transport Explosives

* Permit and License for Use of Explosives

+ License to Transport Explosives. Interstate transportation of explosives is
regulated by the Bureau of Alcohol, Tobacco, and Firearms (BATF). The Pogo Mine
project or its explosive supplier would need to obtain a license for transport of such
explosives to the site.

+ Permit and License for Use of Explosives. BATF also would have to issue an
Explosives User Permit to the Pogo Mine project.
Federal Communications Commission (FCC)

=  Radio License

+ Radio License. Radio and microwave station authorizations would need to be
obtained from the Federal Communications Commission (FCC). A license must be
obtained for any two-way radio installations made at the project site.

Federai Aviation Administration (FAA)
= Notice of Landing Area Proposal

= Notice of Controlled Firing Area for Blasting

+ Notice of Landing Area Proposai. An entity proposing to construct a landing area
must notify the Federal Aviation Administration (FAA) of the location, length, bearing,
and other details of the proposed landing area.

+ Notice of Controiied Firing Area for Biasting. Entities engaged in the use of
explosives also must notify the FAA of the location of such areas.
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U.S. Coast Guard (USCG)

Bridge Construction Permit Across Navigable Waters

Final Environmental Impact Statement

+ Construction Permit for a Bridge Across Navigable Waters. To ensure safe
navigability of waterways, construction of a bridge across navigable waters must be

approved by the U.S. Coast Guard (USCG).

IState of Alaskal

The State of Alaska is a cooperating agency with EPA for the Pogo Mine project EIS.

Alaska Department of Naturai Resources (ADNR)

Plan of Operations Approval

Upland Mining Lease

Millsite Lease

Lease of Other State Lands
Miscellaneous Land Use Permit

Road Right-of-Way

Joint Pipeline Office Approval

Power Line Right-of-Way

Certificate of Approval to Construct a Dam
Certificate of Approval to Operate a Dam
Temporary Water Use Permit

Permit to Appropriate Water

Material Sale

Burn Permit

Cultural Resources Authorizations

Mining License

Fish Passage

Fish Habitat Permit

Pian of Operations Approval. ADNR must approve the plan of operations for a
mining project on state lands. The plan of operations includes the project description,
Reclamation Plan, Monitoring Plan, Transportation Plan, and any road maintenance
agreements. Reclamation Plan approval includes a mandatory bonding provision,
prohibits undue and unnecessary degradation, and contains performance standards
requiring that lands be returned to a stable condition. The Reclamation Plan would

<+

apply to the upland mining and millsite lease areas.

Upland Mining Lease. Prior to initiation of production, the holder of a mining claim
or group of claims may request a lease for the purposes of producing minerals from

the claims.
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+ Milisite Lease. Use of state lands for other than temporary purposes requires a
lease. This lease requirement includes use of lands for mill sites or other mine

support purposes.

+ Lease of Other State Lands. The Applicant is considering a lease of state lands
near the Richardson Highway for purposes of a bus terminal, shop, storage, road
maintenance equipment storage, and parking. If issued, this lease would require a
separate Reclamation Plan, insurance, and bonding.

+ Miscellaneous Land Use Permit. Any winter road use during project development
would be authorized under a separate permit and would require a separate bond and
Reclamation Plan.

+ Access Road Right-of-Way. A grant of right-of-way (ROW) is required across state
lands for roads, power lines, and pipelines. If a road ROW were granted, the
Applicant and ADNR would enter into a road maintenance agreement.

+ Joint Pipeiine Office Approvai. Any activities that cross the Trans-Alaska Pipeline
System (TAPS), such as the all-season road or winter road ground access options,
would require authorization from the Federal/State Joint Pipeline Office.

+ Power Line Right-of-Way. A grant of ROW is required across state lands for power
lines.

+ Certificates of Approval to Construct a Dam. A Certificate of Approval to
Construct a Dam is required for the construction, enlargement, alteration, repair
(other than routine maintenance), or abandonment of a dam pursuant to Alaska
Administrative Code (AAC), Title 11, Chapter 93. Dam construction would be subject
to design and supervision by an Alaska registered professional engineer.

+ Certificate of Approvai to Operate a Dam. A Certificate of Approval to Operate a
Dam would be issued by the Division of Mining, Land, and Water after completion of
construction and approval of the completion report, as-built drawings, Operations
and Maintenance Manual, and if required, an Emergency Action Plan.

+ Temporary Water Use Permit. Temporary uses of a significant volume of water, for
up to 5 years, requires a Temporary Water Use Permit.

+ Permit to Appropriate Water. Appropriation of a significant amount of water on
other than a temporary basis requires authorization by a Water Rights Permit. A
Water Right is a property right for the use of public surface and subsurface waters.
The right becomes attached to the land where the water is used. Once use of the
appropriated water has been fully developed and demonstrated, a Certificate of
Appropriation securing the holder’s rights to the water would be issued. This
certificate is not automatic; it depends on actual use of the full amount of water and
compliance with all permit conditions.

+ Materiai Sale. Material sales (Alaska Statute [AS] 38.05.020) would be used for
gravel borrow materials not located within the boundary of the millsite lease or a road
ROW. Each site would require a Development Plan that addresses the handling of
timber and slash, a bond, and a Reclamation Plan.

+ Burn Permit. Anyone wishing to burn outside an incinerator is required to obtain a
Burn Permit (AS 41.15.050 and 41.15.080) during the burn season between May 1
and September 30. Whereas the ADEC Permit to Open Burn primarily is concerned
with air quality, this ADNR permit primarily is concerned with fire control.
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+ Cuiturai Resources Authorizations. A Field Archaeology Permit must be issued
from the SHPO for archaeological field work on state lands. The SHPO also would
be consulted by the COE as it exercises its National Historic Preservation Act
Section 106 responsibilities. The SHPO must concur that cultural resources would
not be adversely affected, or that proper procedures would be used to minimize or
mitigate impacts that would occur.

+ Mining License. A mining license would be required before the mine entered
production.

+ Fish Passage. AS 16.05.840 (Fishway Act) requires that an individual or
governmental agency notify and obtain authorization from ADNR for activities within
or across a stream used by fish if the department determines that such uses or
activities could represent an impediment to the efficient passage of fish. Culvert
installation, stream realignment or diversion, dams, low-water crossings, and
construction, placement, deposition, or removal of any material or structure below
ordinary high water all require approval from ADNR. Construction activities also must
be coordinated with critical spawning periods of anadromous fish.

+ Fish Habitat Permit (Anadromous Fish Act). AS 16.05.870 (Anadromous Fish Act)
requires that an individual or governmental agency provide prior notification and
obtain approval from ADNR “to construct a hydraulic project or use, divert, obstruct,
pollute, or change the natural flow or bed” of a specified anadromous water body, or
“to use wheeled, tracked, or excavating equipment or log-dragging equipment in the
bed” of a specified anadromous water body. All activities within or across a specified
anadromous water body and all instream activities affecting a specified anadromous
water body require approval from ADNR.

Aiaska Department of Environmentai Conservation (ADEC)

Certificate of Reasonable Assurance for Section 402 and 404 Permits
Waste Disposal Permits

Air Quality Control Permit to Construct and to Operate

Air Quality Permit to Open Burmn

Approval to Construct and Operate a Public Water Supply System
Plan Review for Non-Domestic Wastewater Treatment System
Non-Domestic Wastewater Disposal Permit

Plan Review and Construction Approval for Domestic Sewage System
SPCC Plan Review Approval

Oil Discharge Prevention and Contingency Plan (winter road option only)
Storm Water Discharge Pollution Prevention Plan

Food Sanitation Permit

+ Certificate of Reasonabie Assurance for Section 402 and 404 Permits. Activities
involving discharge of wastewater or fill material into waters of the United States are
not only governed by the terms and conditions of a CWA Section 402 NPDES Permit
from EPA and a CWA Section 404 Permit from the COE, but also require a
Certificate of Reasonable Assurance from the State of Alaska. These certificates can
only be issued if ADEC can state that the proposed activity would comply with
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Section 401 of the CWA and that any discharge would comply with applicable state
water quality standards.

+ Waste Disposal Permits. A waste disposal permit is required to establish, modify,
or operate a waste disposal facility. Public notice is required for this permit, and per-
mits are issued for periods of as long as 5 years. For the Pogo project, definitions of
solid waste include the dry stack tailings pile; the tailings with cyanide residue to be
redeposited underground; potentially acid-generating waste rock, which could
present an environmental problem associated with management of the waste
material; and disposal of construction debris and garbage. A soil absorption system
also would be covered, and domestic solid waste may be covered.

+ Air Quality Control Permit to Construct and to Operate. The construction,
modification, and operation of mining facilities that produce air contaminant
emissions require a state Air Quality Control Permit to Construct and a separate Air
Quality Control Permit to Operate. The determination to require a permit is based on
the source location, total emissions, and changes in emissions for sources specified
in 18 AAC 50.300(a). Generally, air quality must be maintained at the lowest practical
concentrations of contaminants specified in the Ambient Air Quality Standards of
18 AAC 50.020(a) (suspended particulates, sulfur oxides, carbon monoxide, ozone,
nitrogen dioxide, reduced sulfur compounds, and lead). An Applicant must submit an
application and supplemental information as required by 18 AAC 50.3000(b). Permits
are issued for a maximum S-year period, renewable by the same procedure as the
original application.

+ Air Quaiity Permit to Open Burn. If the Applicant were to contemplate open
buming of cleared vegetation or non-commercial timber, a separate Air Quality
Permit to Open Burn would be required. Whereas the ADNR Burn Permit primarily is
concerned with fire control, this ADEC permit primarily is concerned with air quality.

+ Approval to Construct and Operate a Pubiic Water Supply System. Prior to start
of construction, ADEC must approve, in writing, detailed engineening reports, plans,
and specifications for the construction, alteration, or modification of a public water
system. Once construction has been completed, ADEC must approve operation of a
public water system.

+ Plan Review for Non-Domestic Wastewater Treatment System. Plans for
disposal of wastewater from milling operations and other non-domestic wastewater
sources are required as part of an application for a state Wastewater Disposal Permit
and an NPDES Pemmit. ADEC would review an NPDES application for adequacy
under its Section 401 Certificate of Reasonable Assurance authority. ADEC must
review and approve treatment facility plans.

+ Non-Domestic Wastewater Disposai Permit. ADEC also must authorize the
discharge of wastewater into or upon all waters and land surfaces of the state. If
injection wells are part of the Wastewater Disposal Plan, the requirements of EPA’s
Underground Injection Control Class V Wells must be met in the state Non-domestic
Wastewater Permit.

+ Plan Review and Construction Approval for Domestic Sewage System. The
construction and operation of facilities that collect, treat, and dispose of wastewater
is governed by a plan review to ensure that minimum standards are applied. Plans
for disposal of gray water, sewage, or process water must be reviewed prior to
construction of facilities that involve subsurface wastewater disposal. Detailed
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engineering reports, plans, and specifications must be certified by a registered
professional engineer.

+ SPCC Plan Review Approval. ADEC would use its CWA Section 401 certification
authority to review the SPCC Plan required by EPA for storage of large quantities of
oil.

+ Oii Discharge Prevention and Contingency Plan. Approval of an oil discharge
contingency plan is required prior to commencement of operation of vessels and oil
barges on state waters, or for oil terminal facilities capable of storing 10,000 barrels
or more. These contingency plans are reviewed every 3 years. For the Pogo Mine
project, this plan would be required only if the winter road access option that would
require large fuel storage volumes at the mine site were selected.

+ Storm Water Discharge Poliution Prevention Plan. ADEC would use its CWA
Section 401 certification authority to review the Storm Water Discharge Pollution
Prevention Plans required by EPA for construction activities that would disturb the
ground surface and potentially lead to runoff pollution.

+ Food Sanitation Permit. Construction and operation of permanent, temporary, and
mobile food services, regardless of whether there is a charge for food, are governed
by the Alaska Eating and Drinking Establishment Regulations, which include
provisions for plan review and issuance of a food service permit.

Department of Transportation and Public Faciiities (ADOT/PF)

* Driveway Pemmit
+ Driveway Permit. ADOT/PF uses state highway standards to review and approve
plans for modifying, realigning, or constructing state roads, including driveways or
roadways entering them.

1.9 Existing Permits and Approvals

To date, a number of permits have been obtained by the Applicant during the course of surface
and subsurface exploration. The major permits, their nature, and where to find additional
information about them are described below.

Army Corps of Engineers (COE) — Leroy Phillips, Army Corps of Engineers, P.O. Box 6898,
Eimendorf AFB, AK 99506-6898; Phone: (907) 753-2828

= CWA Section 404 (wetlands) permit to fill 14 acres of wetlands to construct access roads
and rock storage pads (March 4, 1999)
Environmental Protection Agency (EPA) — Cindi Godsey, 222 West 7" Avenue, Anchorage,
AK 99513; Phone: (907) 271-6561
= NPDES Storm Water Construction General Permit coverage notice (November 2, 1999)

Aiaska Department of Naturai Resources (ADNR) - Steve McGroarty, Division of Mining,
Land and Water Management, 3700 Airport Way, Fairbanks, AK 99709-4699; Phone: (907)
451-2795

= Miscellaneous Land Use Pemmit for use of the Goodpaster Winter Trail (December 22,
1997)
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= Approved Plan of Operations and Reclamation Plan for Advanced Exploration
(underground) (March 2, 1999)

Alaska Department of Environmentai Conservation (ADEC) — Pete McGee, Watershed
Management, 610 University Avenue, Fairbanks, AK 99709; Phone: (907) 451-2101

= Wastewater Disposal Permit to discharge treated mine drainage by way of an
underground injection well (March 1, 1999)

Aiaska Department of Fish and Game (ADFG) — Jack Winters, Habitat Division, 1300 College
Road, Fairbanks, AK 99701; Phone: (907) 459-7289

= Several Fish Habitat Permits for activities potentially affecting anadromous fish streams
and fish passage (equipment crossing streams, water withdrawal, ice bridges)

1.10 EIS Structure

The format and content of this EIS follows the CEQ regulations at 40 CFR 1502 and EPA’s
regulations at 40 CFR 6 Subpart F. The purpose of the EIS is to evaluate the overall direct,
indirect, and cumulative impacts of the project alternatives on the mine area as well as adjacernt
areas. The structure of the EIS accomplishes this evaluation in a four-step process.

First, in Chapter 2 (Alternatives), the project options and alternatives that have been considered
by EPA are discussed. The chapter describes how scoping issues were identified, explains how
evaluation criteria were developed and how options were screened, and discusses how the
alternatives were identified and evaluated. It describes the Applicant’'s Proposed Project as well
as the alternatives, including the No Action Alternative.

In the second step, Chapter 3 (Affected Environment) describes the environment of the project
area as it exists today, before the project is developed. This description provides a basis against
which project development impacts may be measured.

In the third step, Chapter 4 (Environmental Consequences) describes the environmental
impacts of the Proposed Action and alternatives, determines the degree of those impacts on the
human environment, and discusses whether those impacts could be mitigated. Figuratively, the
EIS superimposes the project description (Chapter 2) on the existing environment (Chapter 3) to
determine whether impacts would occur (Chapter 4).
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Chapter 2 Alternatives

2.1 Introduction

An important part of the EIS process is developing options and alternatives to the Applicant's
proposed project that address the issues identified by the public and agencies during scoping.
This chapter explains how that was done.

It is important in reviewing this EIS to understand the relationship between the terms
“"component,” "option," and "alternative."

= Component. A complete mining project such as the Pogo Mine has several
components, each a necessary part of an entire viable project; for example, the mill
process, the tailings disposal system, and how the project location is accessed.

= Option. For each component, there are one or more options, or choices; for example,
for the access component there are all-season road options (Shaw Creek Hillside and
South Ridge) and winter road/rail options (Shaw Creek Flats and the Goodpaster
Valley).

= Alternative. An alternative is a set of options (one for each component) that
constitutes an entire functioning project; for example, one mill process, one tailings
disposal location, one airstrip location, and one surface access route.

Section 2.2 (No Action Alternative) describes what would happen in the project area if no action
were taken and the Pogo Mine project did not go forward.

Section 2.3 (Applicant’s Proposed Project) describes the Applicant’'s Proposed Project in
relative detail so readers can understand what has been proposed.

Section 2.4 (Issues, Options, and Screening) describes the three-step process by which: the
issues were identified; options other than those proposed by the Applicant were developed to
address those issues; and how screening criteria were identified and the options screened.

Section 2.5 (Action Alternatives Identification) describes how the options and sub-options
remaining after screening were grouped into full project alternatives to be assessed in detail in
Chapter 4 (Environmental Consequences) to determine environmental impacts.

2.2 No Action Alternative

In the No Action Alternative, the Pogo Mine project would not be developed. This alternative
may be used as a baseline for comparison with the action alternatives to determine impacts.

For many issues raised during scoping (e.g., water quality, air quality, and fish), the No Action
Alternative likely would mean no changes from the present condition in the reasonably
foreseeable future because none of the potential impacts from development of the Pogo Mine
project would occur and because there are no other factors on the horizon that might affect
these resources.

For other issues, however (e.g., socioeconomics and industrial and commercial uses), changes
could occur because factors unrelated to the Pogo project development could infiuence them.
For example, deployment of the National Missile Defense System (NMDS) definitely would

ﬂ:: * September 2003 2.2 No Action Alternative ), (21!



Digitized by GOOS[@



Digitized by GOOS[@



Digitized by GOOS[@



Digitized by GOOS[@



Digitized by GOOS[@



Digitized by GOOS[@



Digitized by GOOS[@



Pogo Mine Project Final Environmental Impact Statement

2.3.3 Access

The Applicant proposes two modes of access to the mine site: surface and air.

[Surface Access]

The Shaw Creek Hillside option would be a 49.5-mile, two-lane, all-season road (Figure 2.3-2).
It would begin at the end of the existing approximately 2.1-mile-long Shaw Creek Road on the
west side of Shaw Creek, and cross the TAPS approximately 4.5 miles from the Richardson
Highway. It would proceed up the northwest side of the Shaw Creek Valley for a distance of
approximately 26 miles. It then would cross Shaw Creek and climb 18 miles over the divide into
the Goodpaster River Valley and cross the river to the mine site. The highest road elevation
would be 3,300 feet (ft); the lowest 970 ft.

The road would meet or exceed American Association of State Highway and Transportation
Officials (AASHTO) standards as a resource development road. Because the road would
transect the TVSF, the design criteria have been developed to meet or exceed the proposed
DOF northern region forest road standards for moderate-to-heavy, long-term, year-round use
(Table 2.3-1).

The road would have either a 24-ft surface, or in steep areas an 18-ft surface with a safety
berm. Conventional cut-and-fill road construction methods would be used on the majority of the
road alignment. Limited areas traversing permafrost, wetlands, or both would use a thick (4 ft to
6 ft) fill section placed over geotextile fabric. Segments between Shaw Creek and the
Goodpaster River would require blasting and/or ripping of bedrock.

The road surface would be gravel or crushed rock. Approximately 1.3 million cubic yards (cu yd)
of material would be moved to complete road construction. An estimated 250,000 cu yd of
classified material and 220,000 cu yd of rock for road surfacing would be required from 23
potential material sites.

The road would have a maximum grade of 7 percent, with limited short grades of 8 percent.
There would be two long grades of 5 to 7 percent; one of approximately 4.3 miles climbing from
Shaw Creek to the Shaw Creek and Goodpaster River divide, and one of approximately

3.2 miles descending to the Goodpaster River. There would be no turnouts, but there would be
truck safety run-outs on the two major grades. Roadside berms would be installed at all bridges,
at sharp curves on steep grades, and where the road passes bodies of water deeper than 3 ft.
Corrugated metal pipe drainage culverts would be installed at all drainage crossings. The road
would be designed for a speed of 35 miles per hour. Radio contact would be maintained
between all vehicles and mine security, and traffic would be controlled to avoid interference at
one-lane sections.

Six single-span, single-lane bridges between 60 and 85 ft long would be required across five
creeks: Rosa (two crossings), Keystone, Caribou, Gilles, and Shaw. The Goodpaster River
crossing would be a six-span, single-lane bridge, 390 ft long. Bridges would have a design
capacity of approximately 100 tons, with a maximum axle load rating of 60 tons.
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Table 2.3-1 DOF and Applicant Access Road Design Criteria Comparison

Criterion DOF Criteria’ Applicant’s Proposed Criteria

Design speed None given. 35 mph.

Horizontal curve radius 300 ft normal & 100 ft min. 500 ft normal & 300 ft min.

Vertical curve sight None given. 500 ft normal & 350 ft min.

distance

Grade 8% normal & 10% max. 7% maximum except for limited short

grades of up to 8%.

Drivable surface 16 ft to 20 ft with rock surface. 24 ft with rock surface, 18 ft with safety

berm, single lane as required.

Tumouts Not required if width is 18 ft+ Not typically required.

Cut & fill Fill castings 1.5:1 max. Fill 1.5:1 max. 2:1 typical.

Cut slopes at 1:1 max. Cut 1.5:1 max. 2:1 typical.
Except bedrock to 0.5:1.

Clearing 5 ft beyond cuts or fills, or min. 35 ft 5 ft beyond cuts or fills, except to toe of fill in
width. Merchantable timber cut and wetland areas. Merchantable timber cut and
decked ahead of construction. decked ahead of construction.

Grubbing All debris outside of ditches unless top All debris outside of ditches unless top of
of stumps under 2 ft of fill. stumps under 2 ft of fill. No grubbing in

marshy areas.

Debris disposal If at least 2 ft beyond ditches may be  If at least 2 ft beyond ditches may be buried

buried under 1 ft of fill or windrowed. If under 1 ft of fill or windrowed. If not at least
not at least 2 ft beyond ditches, buried 2 ft beyond ditches, buried under 3 ft of fill.

under 3 ft of fill.

Ditches 1 ft min. depth. 2 ft minimum width. 2 ft min. depth with 3 ft typical. No ditch on
Block ditch on downhill side of culvert  down slope side of road where possible.
inlet where needed. Block ditch on downhill side of culvert inlet

where needed.

Culverts? Min. 12 in. dia. installed at or below Min. 15 in. dia. installed at or below natural
natural ground line. Installed at natural ground line. Installed at natural drainage
drainage gradient. gradient. Culverts serving major drainage

areas are designed appropriately. Cross
culverts as needed.

' ADNR (2000)

2 ADOT/PF (2000)

Road construction would proceed from four headings: one at the Goodpaster (east) end; one at
the Shaw Creek (west) end; and two in the middle (central). The Goodpaster Winter Trail would
be used to stage construction equipment for the east heading. The winter trail in Shaw Creek
would be used to establish the two central headings. The TAPS work pad or the existing Shaw
Creek Road would be used to establish the west heading. Temporary camps would be
established at both the east and central headings. Temporary airstrips would be constructed as
wider areas on the road alignment at the east and central headings. Construction would be
supported by air until the pioneer all-season road was serviceable.

During mine operations, there would be an estimated annual transport of 30,000 to 40,000 tons
of freight to the mine, with negligible tonnage of backhaul. Mine-related large truck traffic would
average approximately 5 to 10 round trips per day, 7 days per week, during the day or at night.

In addition, there would be an average of approximately eight other daily round trips: periodic
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personnel change-outs by bus (two per day), Teck-Pogo administrative personnel (three per
day), maintenance equipment (two per day), and state and federal agency vehicles (one per
day). Overall, mine-related vehicle use would average between 10 and 20 round trips per day.

Depending on the project’s particular needs, the number of trucks or other vehicles on a given
day could be substantially higher than the average, while on other days there might be few or no
trucks or other vehicles. After the road were built, during intense periods of mine construction,
traffic would average approximately 50 round trips per day, roughly split between semi-tractor
trailers and light vehicles.

For safety reasons, the Applicant proposes that the road be a controlled-access industrial road
with traffic restricted to Pogo-related vehicles. There would be a security gate near the end of
Shaw Creek Road and another approximately 1 mile east of the TAPS crossing. These gates
would be operated and monitored by mine security personnel with the use of remote-controlled
video cameras.

A maintenance and staging facility would be developed at material site 3, approximately

2.4 miles from the end of the existing Shaw Creek Road and approximately 750 ft southwest of
the TAPS crossing (Figure 2.4-4). The site would be used as a staging area during construction,
and then a maintenance shop and a separate employee bus station would be constructed for
shift changes. Employees would leave personal vehicles in a fenced, secured area and would
be transported to and from the mine by bus.

Shift changes would occur every 4 days, and could be at any time of the day or night. Because
of the distance to the mine site, it would take approximately 4 hours from the time buses left the
TAPS crossing parking area/bus station with the incoming shift until the buses returned to the
parking area/bus station with the outgoing shift. Thus, there would be two peak periods of shift-
change traffic on Shaw Creek Road approximately 4 hours apart. During shift changes, up to
180 personal incoming shift vehicles could arrive at the TAPS parking area/bus station, and up
to the same number could depart the parking area/bus station approximately 4 hours later.

The proposed Goodpaster River Bridge would be located adjacent to the mine site
approximately 68 miles above the mouth of the river (Figure 2.3-1a). The bridge would have six,
65-foot unbroken steel girder sections, for a total length of 390 feet, supported on steel tube
piles driven into the unfrozen alluvial gravel. The vertical opening between the proposed bridge
and the normal high water level would be 11.2 feet. The horizontal opening would be 65 feet.
This design would allow use of pre-fabricated steel girder sections that could be transported
over the Goodpaster Winter Trail.

In the preferred winter construction scenario, bridge pile driving and structure erection would
take place using equipment set on a grounded ice workpad constructed outward from the west
bank. Ice workpad development would be done to allow continued flow under the ice in the main
channel. A conventional ice bridge would be constructed at the traditional Goodpaster Winter
Trail crossing location, approximately 800 feet downstream from the proposed bridge site, with
access to the bridge along the west bank of the river.

If the project approval date would not allow for winter construction, the bridge would be installed
by fording the river with appropriate equipment and driving piling in the active river channel.
Given past active channel location and normal river levels, two sets of piling would be required
in the active channel. Bridge construction activities that would take place in the flowing waters of
the river would be completed prior to July 15.

Alternatives o sy
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|Air Access |

For complementary air access to the mine site, the Applicant proposes to construct a 3,000-ft-
long by 75-ft-wide gravel airstrip in the Goodpaster Valley just north of the mouth of Liese Creek
(Figure 2.3-1). This airstrip would be capable of handling SkyVan, Caribou, DC3, CASA 212,
Caravan, and King Air aircraft. Approximately 100 flights per year, or approximately two per
week, would be required to support the mine area facilities during operations. Air freight would
be flown out of Fairbanks, the public DC6 airstrip near Delta Junction, or a private airstrip 14
miles east of Delta Junction. The airstrip would be maintained for the life of the operation and
would be available to provide access for post-closure monitoring.

During initial construction, the airstrip would support operations during the period when
Goodpaster Winter Trail access would not be available and the permanent all-season access
road not yet completed. Depending on when appropriate permits were received, this period
could range from 6 to 12 months. Also during this period, heavy-lift helicopters might be used to
transport time-sensitive items that could not be transported by fixed-wing aircraft as discussed
below.

Personnel changes during this initial construction period would require transport of up to 130
workers in each direction weekly, needing up to 15 Twin Otter and Cessna Caravan flights per
week. Smaller aircraft such as the Cessna 206 and Cessna 207 also would be used and would
average approximately ten flights per week. Personnel would be transported from the City of
Delta Junction airstrip (D66) and from Fairbanks International Airport.

Fuel and supplies would be transported by DC-3, C-46, Caribou, and SkyVan aircraft. The
SkyVan likely would be flown out of an existing private airstrip 14 miles east of Delta Junction;
the DC-3 and C-46 would operate out of Fairbanks; and the Caribou would operate out of D66.

Fuel requirements were estimated up to 15,000 gallons per week. If this fuel were flown by the
SkyVan, it would require approximately 30 trips per week. Flying out of Fairbanks or D66 with a
larger aircraft would require approximately only 15 trips per week. Air freight requirements were
estimated at up to 50 tons per week, requiring approximately 15 trips per week with various
aircraft.

Thus, aircraft trips during initial construction could total up to between 55 and 70 flights per
week, or 8 to 10 per day.

2.3.4 Mining Method

Conventional underground mining techniques would be used to excavate ore from the Pogo
deposit. The mine facilities would be designed to extract 2,500 tpd, with the possibility of
expansion to 3,500. Three portals would be used to access the mine as listed below (Figure
2.3-1). The number used to refer to each portal represents its elevation above sea level in feet.

= The existing 1525 Portal that was constructed in the Goodpaster Valley during the
advanced exploration phase would be used to transport bulk materials underground and
would provide intake ventilation.

= A new 1875 Portal in the Liese Creek Valley would provide primary access for men and
equipment and also would provide intake ventilation.
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= A new 1690 Portal in the Liese Creek Valley would be used primarnily for conveyor
access to the mine and for exhaust ventilation.

A combination of underground mining methods likely would be used, but most mining would be
done by a technique called cut-and-fill mining. This procedure would involve drilling a series of
holes in the rock, loading them with explosives, and blasting. The broken rock would be moved
out with LHD (load-haul-dump) units, similar to a front-end loader, and 50-ton haul trucks, and
taken to ore storage bins. The bins would be fitted with a grizzly (large stationary screen for
sorting rock by size) and hydraulic rock breakers to reduce oversize material. From the grizzly,
the rock would fall to one of two underground ore bins, which would feed a 42-inch- (in.-) wide,
2,000-ft conveyor that would take the ore to the mill through the 1690 Portal.

After ore removal, the excavated section would be filled with paste backfill, a mixture of cement
and tailings material from the milling process. Backfill would provide support so that the adjacent
sections of ore could be removed safely. The mining cycle would then repeat.

Air would be provided by intakes at the 1525 and 1875 portals, which would supply
approximately 500,000 cubic feet per minute (cfm) of air. Propane units would heat the air in
winter. Air would circulate through the mine workings and be exhausted through raises at the
1425 and 2175 levels as well as through the 1690 Portal.

2.3.5 Milling Process

Gold would be recovered from the mined ore in the mill situated in Liese Creek Valley (Figure
2.3-1 and 2.3-1 c). The milling process would consist of grinding the ore to a fine particle size
(similar to fine sand), gold recovery through gravity separation, concentrating the remaining goid
and sulfide minerals by flotation, and then recovering the gold from the flotation concentrate by
cyanide vat leaching. The gravity concentration process would account for approximately 60
percent of gold recovery, with the flotation and cyanide vat leaching process accounting for

approximately 40 percent. The gold from both processes would be combined and then melted to
produce gold bars.

The milling process for Pogo would isolate the cyanide process from any contact outside the
mill. Free cyanide and metallocyanide complexes in the thickened tailings would be oxidized in
a cyanide destruction tank by means of a sulfur dioxide (SO,)/air process. This process would
reduce cyanide concentrations in the tailings pore water to less than 2 milligrams per liter (mg/L)
of total cyanide (Teck-Pogo Inc., 2002b). Any residual cyanide-bearing tailings material would
be placed underground in the mine in a paste (cemented) backfill. Although it would result in 1
to 2 percent lower gold recovery, the gravity/flotation/cyanide vat leach method was selected
over the more conventional whole-ore cyanidation approach to minimize the environmental

impact. Specifically, the Applicant chose not to use whole-ore cyanidation for the following
reasons:

= Whole-ore cyanidation would result in treatment of all the tailings with cyanide. After
cyanide destruction these tailings would contain low levels of residual cyanide (less than
2 parts per million [ppm]). Even low levels, however, would present an environmental
management issue. Thus, conventional milling was not selected.

= The flotation process selected would concentrate the sulfide- and arsenic-bearing
minerals into the gold concentrate. Only this concentrate would be leached for gold
recovery and become cyanidation tailings, which then would be incorporated into the

Alternatives ) R
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mine paste backfill. As such, the sulfide and arsenic would be returned to their original
underground location.

= The flotation and vat leach method would reduce the size of the cyanidation circuit and
the quantity of cyanide required on site or present in solution.

The operation of a small cyanidation circuit processing only 250 to 350 tpd of fiotation
concentrate would allow the separate production and handling of two types of tailings: the
tailings from the flotation circuit and tailings from the cyanidation circuit. Flotation tailings would
make up approximately 90 percent of the total tailings produced. This material would contain no
cyanide and low levels of sulfide. (Sulfides are potentially acid-generating minerals contained in
the rock.) About half of these tailings would be filtered and trucked to the surface site for dry-
stack storage. The other half would be used to make the paste backfill for the mine, along with
the cyanidation tailings.

Tailings from the cyanidation circuit would make up only 10 percent of the total tailings flow.
These “carbon-in-pulp” (CIP) tailings would contain approximately 90 percent of the sulfides
released in the process. These tailings would be submitted to a cyanide destruction process,
then mixed with roughly 50 percent of the flotation tailings and cement to make the paste backfill
for mine support.

2.3.6 Tailings Disposal

The Pogo mine would produce at least 11 million tons of tailings during its projected life.
Approximately half of the tailings would be returned to the underground workings as cemented-
paste backfill. The other half would be filtered to remove most of the water. The filtered material
then would be delivered by truck to a dry-stack storage site at the head of Liese Creek, above
the recycle tailings pond, where it would be spread and compacted as a solid earthen mass
(Figure 2.3-1).

[Paste Backfill]

The CIP tailings from the cyanidation circuit would make up 10 percent of the total tailings flow,
but would contain 90 percent of all sulfides originating in the ore. Following cyanide destruction,
the CIP tailings would be mixed with flotation tailings and with approximately 2 percent cement
in the paste backfill plant and pumped underground via pipeline. This combined material would
harden into a relatively impermeable and stable mass when placed in the mined-out
underground stopes. The hardened backfill would support the roof in mined-out areas and
provide a working face and surface for mining equipment.

IDry-Stack Tailings Storage |

The remaining half of the flotation tailings would be filtered to reduce the moisture content to
between 12 and 15 percent, and then trucked to the dry-stack storage area on the surface of
upper Liese Creek Valley (Figure 2.3-1 and 2.3-1 e). Figure 2.3-3 presents plan and section
views of the dry-stack placement facility. The filtered tailings would be essentially inert,
unsaturated silt and should form a seismically stable, non-acid generating and low permeability
mass when placed and compacted in the stack. Development rock from the mine also would be
placed within the dry stack. When the existing ore reserves were mined out, the dry-stack
tailings facility is expected to contain approximately 5.4 million tons of tailings and approximately
1.9 million tons of development rock, for a total of 7.3 million tons. The site would have
adequate capacity to hold a total of 20 million tons of material.
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Both mineralized and nonmineralized development rock produced during mine operation would
be blended with tailings material and entombed in the dry-stack storage pile. Encapsulating this
rock within the solid tailings mass would minimize the oxidation of any sulfide minerals present,
resist creation of seepage paths through the stack, and minimize the potential for leachate from
the rock to enter the groundwater system.

The tailings would have a moisture content between 12 to 15 percent. However, because
tailings have the potential to create dust, especially when they have been frozen or desiccated
by the sun, procedures would be in place to control dust during drystack operations. The
drystack area in the Liese Basin is not overly exposed to sun, and wind velocities are much
lower than on adjacent ridges. Compacting the tailings would control dust substantially, as
would controlling traffic on the drystack and limiting the use of equipment to active placement
area(s) only. Summer rainfall should assist in keeping the surface moisture content within the
acceptable range, although prolonged periods of warm weather with low humidity could make it
necessary to build silt fences around non-active placement areas. In winter, silt fences might be
required if the shell were exposed. During this time, natural or artificial snow coverings would
provide cover for the shell area.

23.7 Laydown Areas

Construction laydown areas would be built on the Goodpaster Valley floor. Near the 1525
Portal, the existing 4-acre temporary nonmineralized development rock pile would be spread out
to a total of 8 acres. Two smaller laydown areas would be developed near the existing gravel pit
for a total of 4 additional acres. Another approximately 18-acre laydown area would be located
adjacent to the new airstrip.

After construction, the laydown areas on the valley floor would be reduced in size, but still would
be needed because of the steep nature of Liese Creek Valley, which would preclude a large
laydown area at the mill.

2.3.8 Development Rock Storage

Approximately 1.92 million tons of development rock would be produced over the course of
mine exploration, development, and operation (Teck-Pogo Inc., 2002i). This rock quantity
includes approximately 126,000 tons already produced from the underground exploration
program, and another approximately 410,000 tons to be excavated during the two-year mine
development (pre-production) phase. An additional approximately 1.4 million tons of
development rock would be produced from ongoing mining operations during the first 6 years of
production. After 6 years, the flow of development rock would diminish because most of the
underground facilities required for extraction of the ore deposit would be completed.

Development rock would result from various underground excavations, including ventilation
raises, the ramp system, ore haulage system, ore passes, and ore access drifts. Development
rock can be either mineralized or nonmineralized (more technically described as “weakly
mineralized”). Development rock containing greater than 0.5 percent sulfur or 600 ppm arsenic
is considered “mineralized” development rock, and rock with concentrations less than both of
those values is considered “nonmineralized” development rock. To date, development rock
produced by exploration activities has been segregated into stockpiles located on the valley
floor below the existing 1525 Portal of the exploration adit (Figure 2.3-1 a).
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During the mine development phase, development rock would be segregated as mineralized or
nonmineralized; however, during the more time-critical operations phase, segregation on a
round-by-round basis might no longer be feasible because of the bulk handling method to be
employed. Thus, during operations, all development rock would be handled as mineralized rock
unless otherwise analyzed and segregated on a round-by-round basis.

Nonmineralized development rock During the course of the entire project, approximately
411,000 tons of nonmineralized development rock would be placed underground, and
approximately 840,000 tons of nonmineralized development rock would be placed on the
surface. Test data shows that acid rock drainage and metals leaching should not be an issue for
segregated nonmineralized rock stored on the surface. Nonmineralized development rock would
be used as bulk fill on roads and pads, for construction of the RTP and toe berm of the dry
stack, and as riprap. Up to 350,000 tons of nonmineralized rock not required for construction
would be stored near the toe of the dry stack (Figure 2.3-1 e). Any rock not used to cover the
dry stack after closure would be reclaimed in place.

Alternatively, if nonmineralized rock were not segregated on a round-by-round basis during
operations, it would be handled as if it were mineralized, rock and therefore up to 493,000 tons
of nonmineralized development rock could be placed in the dry stack.

Mineralized development rock During the course of the entire project, approximately 436,000
tons of mineralized development rock would be placed underground, and 237,000 tons would
be placed on the surface in the tailings dry stack. All mineralized rock ultimately brought to the
surface would be disposed of in the tailings dry stack. During development, mineralized rock
from the 1525 Portal would continue to be stored near the portal. Mineralized rock from the
1690 and 1875 portals would be hauled to a temporary stockpile within the overall footprint of
the dry stack to minimize potential for oxidation and seepage. This rock, as well as the
mineralized rock from the 1525 Portal temporary storage pile, ultimately would be encapsulated
in the dry stack. Any development rock not brought to surface would be entombed underground
in the backfill.

1525 Portal area storage The nonmineralized development rock that is presently stockpiled at
the site below the existing 1525 Portal would be used as fill material in the laydown area and for
road construction. This would free up the existing engineered polypropylene lined pad and allow
placement of additional mineralized development rock on the existing lined pad as temporary
storage. If there were more mineralized rock than could fit on the existing lined pad, the excess
mineralized rock would be temporarily stored immediately to the north of the existing lined pad
and would be moved to the temporary stockpile within the overall footprint of the dry stack in
upper Liese Creek within 2 years. New nonmineralized development rock would be placed near
the north end of the rock storage area over the existing vegetative mat.

2.3.9 Water Management

Geographical water flows in the mine area are shown in Figure 2.3-4. Figure 2.3-5 is a
conceptual flow diagram for water management of the same mine area water flows.

The water management plan is based on maximum water recycle, minimal use of fresh water,
and careful control of all site runoff. Recycled process water, mine drainage water, and surface
runoff from the development area would meet mill process water requirements in most operating
years. Fresh water would be needed for potable supply and would be used for processing when
all other sources were inadequate. Fresh water would be obtained from groundwater wells.

Alternatives R Y
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ISurface Water and Runoff |

A central feature of the surface water control system would be a major diversion ditch on the
hillside above and around the dry-stack tailings treatment facility and the RTP in upper Liese
Creek Valley (Figure 2.3-4). The ditch also would run the length of Liese Creek uphill of, and
paraliel to, the dry-stack tailings and RTP access road on the north side of the valley. The
diversion system would capture surface waters flowing into the Liese Creek drainage from
above the site access road and would divert these waters around the dry-stack tailings facility.
This would be “non-contact water,” i.e., water that had not come into contact with project
facilities or mineralized/chemically processed rock. It would be routed into material site A at the
mouth of Liese Creek (Figure 2.3-1 b), which would be developed into a stormwater
sedimentation pond after the development phase. Overflow from the pond would be directed
through an outlet works back to Liese Creek without chemical treatment throughout the life of
the mine and during decommissioning.

The diversion ditch would be a “detached” ditch, which is different from the roadside ditch
adjacent to the dry-stack access road (Figures. 2.3-1 ¢, 2.3-1 d, and 2.3-1 e). The runoff from
the roadside ditch along the access road to the dry-stack facility from the mill/backfill plant would
be collected and directed to the stormwater sump near the mill site, where it subsequently would
be pumped to the RTP.

IMill Process |

The mill has been designed to operate with maximum recycle of water. A process flow diagram
with water use is presented in Figure 2.5-6. Water would be recycled from the flotation and
thickening circuits, stored in an internal recycle water tank, and pumped to the grinding and
flotation circuits. The cyanide vat leach section of the process also would operate in closed
circuit. All water affected by cyanide in this circuit would either be recycled to the head of the
cyanide circuit in the mill for reuse, or remain in the filtered CIP tailings after cyanide
destruction. Therefore, all water that would be exposed to cyanide in the mill and leave the
cyanide circuit would be contained in the cemented-paste backfill for the mine. The only water
released from the process would be to the tailings themselves as either part of the cemented-
paste backfill (cyanide and flotation tailings), or as residual moisture in the surface dry stack
(flotation tailings only).

An estimated 1,174 gallons per minute (gpm) of water at 2,500 tpd, and 1,622 gpm at 3,500 tpd,
would be required for processing, primarily for slurry preparation with the ground ore, for mixing
reagents, and for flotation. Approximately 107 gpm of makeup water at 2,500 tpd (149 gpm at
3,500 tpd) would be needed to replace water retained in the tailings material. Water would be
obtained from three sources (listed in order of priority) to satisfy the makeup requirement. mine
drainage water, RTP water, and fresh water from wells. Mine drainage water likely would satisfy
all the process water requirements under most circumstances for the project. A conceptual site
water balance for an average case at 2,500 tpd is shown in Figure 2.3-7.
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[Mine Water |

Mine water inflows are expected to average approximately 139 gpm, with a peak annual inflow
of approximately 205 gpm. The mine drainage water is expected to have low but measurable
levels of cyanide and other metals. All available mine water would be used in the mill process
before any additional makeup water were obtained from the RTP to ensure that the residual
cyanide and metals in the mine water would be entrained in the tailings solids sent either to the
underground as cemented backfill or to the dry stack. Mine water likely would satisfy all the
process water requirements under most circumstances for the project. Mine drainage water
would be collected in a large sump in the mine and pumped to treatment facilities either in the
mine or near the mouth of the existing 1525 Portal in the Goodpaster Valley, from which it would
be discharged to the injection wells or soil absorption system (SAS), sent to the mill as process
water, or recycled to the RTP.

[Recycle Tailings Pond |

Water would accumulate in the RTP from snowmelt, stormwater runoff from the mill, camp and
associated roads, seepage from the dry-stack tailings, and fresh water pumped to the RTP to
provide water during dry periods when precipitation and mine water inflows were insufficient for
process plant needs. RTP water would be used for process makeup requirements to fill demand
not met by mine water flow.

The RTP would be built by constructing a dam downstream of the dry-stack tailings facility in
Liese Creek Valley. A cross-section view of the 40-million-gallon RTP is shown in Figure 2.3-8.
Although the bottom of the RTP would be unlined, the dam itself would be a lined, rock-fill
structure with expansion capability. The RTP would provide storage for snowmelt runoff and the
100-year, 24-hour-intensity storm event. Summer season operating water levels in the dam
would be kept below the 100-year, 24-hour-storm volume requirement. The RTP would provide
a total of 40 million gallons of water storage. Modeling showed the RTP would overtop and
discharge without treatment only infrequently (22 times in 1,000 years) during major storm or
runoff events.

The dam would be constructed with nonmineralized development rock and local borrow
materials from within the water storage basin. Because of the absence of adequate fine-grained
soils in the vicinity for developing a dam core of high integrity, a composite synthetic liner
system would be placed on the upstream face of the dam. This liner system would be tied into a
vertical seepage cutoff trench and/or extended in a sloping trench at the upstream toe. Selection
of the actual method of seepage cutoff would depend on the preferred technical alternative.

A seepage collection well and pump-back system would be incorporated into the downstream
toe of the dam. The seepage wells would be installed through all overburden and into the
bedrock beyond the immediate downstream toe of the 40-million-gallon dam. This system would
allow for dam raising downstream, providing an appropriate degree of flexibility at this stage of
design. A system of monitoring wells would be developed downstream of the seepage collection
wells to monitor the performance of the seepage collection system.

IFresh Makeup Water |

Fresh water would be added to the RTP for makeup water when the other water sources were
inadequate for process requirements. This water would come from wells in a suitable area of
alluvial sediments in the Goodpaster Valley and in upper Liese Creek Valley above the dry
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stack, to supply at least 150 gpm of fresh water. A fresh water supply pipeline would be routed
from the wells to the RTP and to the plant site for potable water supply.

[Potable Water]

There would be three potable water supply sources. The first would be wells drilled into the
alluvial gravels of the Goodpaster Valley near the 1525 Portal to supply the construction camp
(Figure 2.3-1 a). The second would be wells drilled into the colluvium in upper Liese Creek
Valley above the dry stack (Figure 2.3-1 e). These wells would have two purposes: water supply
and dewatering of the colluvium to reduce winter water flows in the diversion ditches.

The third possible source would be the wells drilled in the Goodpaster Valley upstream of the
off-river treatment works (Figure 2.3-1 b). If the upper Liese Creek wells were inadequate, the
wells in the Goodpaster Valley, either near the 1525 Portal or near the off-river treatment works,
would be used.

A treatment facility would fliter and chlorinate the potable water before use. An average of
approximately 100 gallons per day (gpd) of potable water would be required for each camp
resident.

2.3.10 Water Discharge
Treatment |

All water from the RTP and the mine drainage would be treated at one of two treatment plants
before discharge. The existing 100-gpm plant would remain underground, and the new 400-gpm
plant would be built on the surface near the existing 1525 Portal. Both plants would be capable
of discharging to both the SAS and the underground injection wells, and could provide process
water to the mill and recycle water to the RTP.

The water treatment plants would use two processes to remove contaminants from the water
before discharge. A high-density sludge process would enhance co-precipitation of metals,
including arsenic. A lime-softening and recarbonation process would remove calcium and
magnesium and thereby reduce total dissolved solids (TDS). Sulfide precipitation, which would
precipitate heavy metals such as lead, cadmium, and copper to the sludge, would be available
as a contingent measure if additional treatment were necessary.

The final treatment stage would use a multi-media pressure filter to polish the treated water for
removal of residual suspended solids prior to discharge to the SAS. Excess sludge generated
by the process would be dewatered by using a filter press to produce a cake for underground
disposal with tailings paste backfill.

The flexibility would exist to discharge directly to the injection wells on an as-needed basis if the
treated water were of sufficient quality to meet the injection well influent criteria.

[Soil Absorption System |

The SAS would consist of a distribution pipe network placed above an approximately 4.4-acre
engineered soil column adjacent to the airstrip (Figure 2.3-1 b). The system would deliver water
at up to 400 gpm from the water treatment plant. Water would flow down through the absorption
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system and into the near-surface alluvium material of the Goodpaster floodplain. Figure 2.3-9
shows a cross section and details of the SAS.

The absorption field would use perforated pipe and a mixed soil consisting of medium sands
and silts with some organic component. During passage through the soil, residual metals would
be removed through adsorption onto the soil particles. Cyanide metal complexes would be
removed through adsorption and biological degradation. Ammonia would be removed by
biological degradation in a manner analogous to a septic leach field. Diffusion and travel time
would result in the attenuation and dispersion of the treated water. Modeling showed
approximately 1 year of travel time between the SAS and the Goodpaster River (AMEC, 2001b;
Teck-Pogo Inc., 2002f, Appendix C). [Uncertainty in these predictions may be considered
moderate, given the reasonably good knowledge of the alluvial groundwater flow system
hydraulics. The choice of conservative input values tended to skew model inaccuracies toward
the conservative side, thus providing a model that yielded results that may reflect a conservative
estimate.)

lindustrial Wastewater |

Precipitation and other water reaching the RTP in excess of the project’s water recycle needs
would be treated near the existing 1525 Portal as necessary and discharged via the SAS.
Discharge would not exceed the net allowable discharge, defined as the net precipitation in
excess of evaporation plus mine drainage. Excess precipitation and other water that would
collect in the RTP under normal operating conditions is expected to have relatively low
contaminant levels. Still, treatment to achieve water quality standards before discharge would
be necessary. As the mill process is designed, minimal cyanide should reach the RTP; however,
the soil absorption system would be capable of treating cyanide (Teck-Pogo Inc., 2002b).

IDomestic Wastewater |

For the initial development phase, a package treatment plant at the construction camp below
the 1525 Portal would discharge to an underground drain field at the camp. Once the mill and
camp complex was constructed, lift stations would be located in each of the main buildings to
pump sanitary sewage to a package treatment plant within the camp complex. During the
remainder of the development phase, treated effluent from this plant would be discharged to a
temporary underground drain field on the south-facing side slope below the camp in Liese
Creek Valley. During operations, treated effluent would be piped through the mine to the
permanent underground discharge field at the construction camp. Sludge from the package
treatment plant would be periodically removed and disposed of in accordance with ADEC-
approved procedures.

2.3.11 Power Supply

The maximum power demand for the mine, mill, camp complex, and other facilities is estimated
to be 10 MW at 2,500 tpd throughput and 14 MW at 3,500 tpd. To meet this demand, the
Applicant would construct a 138-kilovolt (kV), three-phase power line, from the Golden Valley
Electric Association (GVEA) Fairbanks to Delta Junction power line near the Richardson
Highway to the mine site (Figure 2.3-2). The power line would originate from a new,
approximately half-acre substation at the existing transmission line near TAPS north of Shaw
Creek Road (Figure 2.4-4).
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The power line generally would closely follow the Shaw Creek Hillside all-season road, with
approximately 40 percent of its route being a single, combined corrnidor cleared for both
components. The route would be up Shaw Creek Valley and over the Shaw Creek and
Goodpaster River divide to the mine site. The power line would deviate in a major way from the
road in two places, however. The first would be in the vicinity of Caribou Creek. The second
would extend an additional two miles up Shaw Creek Valley and then turn east up Sutton Creek
Valley. This would avoid exposure to wind and icing which likely would occur along the all-
season road route following the ridge crest.

The “H-frame” power pole configuration would consist of two tapered wood poles, a wooden
cross arm, and a wooden cross brace if needed for strength purposes, similar to the existing
GVEA transmission line between Fairbanks and Delta Junction. Structures would be anchored
using stranded steel guy wire and soil or rock anchors. Typical structures would be
approximately 70-ft tall. Spans would range from 400 ft to 1,200 ft, with most spans ranging
from 600 ft to 800 ft. All wood members would be pressure treated to reduce decay. A 30-ft
minimum vertical clearance for the wires above ground would be maintained where the line
crossed roads and areas likely to be accessed by snow machines; a 26-ft minimum vertical
clearance for wires would be maintained elsewhere. At the Goodpaster River Bridge, the line
would be suspended directly from towers on both sides of the river, independent of the bridge.
No power line structures would be placed in the Goodpaster River bed.

Where the power line followed the road across wetlands, power poles would be placed as close

- to the road as possible to minimize disturbance of wetlands. Where the power line was not

adjacent to the road, some clearing and spur trail development from the road would be
necessary for equipment access for pole installation and stringing line. At these spur trails, fill
would be placed as needed to create ramps extending 20 ft to 40 ft beyond the toe of the road
embankment. Spur trails would be sited to minimize disturbance to wetlands. Most wetland
access would occur with low-ground-pressure vehicles. The portion of the power line between
upper Shaw Creek Valley and the Shaw Creek and Goodpaster River divide above Wolverine
Creek would be accessed by helicopter or in winter over a winter road constructed along the
power line alignment.

Poles typically would be embedded by auguring an approximately 30-in.-diameter, 10-ft-deep
hole, and then back filling. In areas with poor soil conditions such as wetlands, driven pipe pile
foundations (approximately 30 in. diameter) and anchors (approximately 8 in. diameter) could
be needed to support the structures. These sites would be accessed by low-ground-pressure
vehicles in winter or by helicopter.

The approximately 43-mile power line ROW would be 125 ft wide. Vegetation would be cleared
near ground level by hand, hydro-ax, or other mechanical means. The vegetative mat would be
left intact where feasible. There would be no blading of ground vegetation in flat-lying wetland
areas. Vegetation more than 10 ft tall generally would be cleared, but it could be left intact in
such areas as depressions, gullies, swales, or over low-vegetation wetlands were it was
determined to be sufficiently below the power line conductors. At a minimum, any tree with the
potential to fall and contact the wire or pole structures would be removed, even outside the
ROW. The ROW width would be periodically cleared with the intent of protecting the line from
forest fires.

Step-down transformers (138 kV/4.16 kV) would be installed at the mine site. Site distribution
voltage would be 4,160 volts. On-site backup power would be supplied by two 750-kilowatt (kW)
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generators at the mill, two 500 kW generators at the camp, and a 250-kW generator at the water
treatment plant. This backup power capacity would be sufficient to power key motors, pumps,
water treatment, and lighting both underground and on the surface. These items would draw
from the same fuel storage facilities as would the mobile equipment.

2.3.12 Fuel Supply

During construction, the existing facility for diesel fuel storage at the exploration camp near the
1525 Portal, consisting of eight 20,000-gallon tanks, would continue to be used on a temporary
basis. An additional fifteen 20,000-gallon diesel tanks would be placed temporarily on the apron
at the new airstrip. These tanks would be filled during operation of the winter road; they would
continue to be supplied by air as necessary until the all-season road was completed. All tanks
would be located within a bermed and lined containment area with a capacity of at least 110
percent of the largest tank. Once construction was completed, all diesel storage tanks at the
construction camp and the new airstrip would be removed from the valley floor.

During operations, main permanent diesel storage would consist of two 20,000-gallon tanks
located near the maintenance shop in Liese Creek Valley, with a 5,000-gallon tank at the mouth
of the 1525 Portal 200 ft above and 1,400 ft from the Goodpaster River. A fuel truck would
transfer fuel from the main storage tanks for delivery to remote equipment and smaller storage
tanks.

Smaller diesel tanks with secondary containment would be located at the mill building and the
camp. These tanks would be used for fuelling heaters, backup generators, and the incinerator.
The total on-site capacity for diesel fuel storage during operations would be approximately
50,000 gallons.

A 5,000-gallon tank would be located permanently near the new airstrip for storing Jet-A fuel.

Up to 50,000 gallons of propane storage would be provided near each of the 1525 Portal and
the 1875 Portal. These tanks would supply the mine air heaters and would typically be full only
in the winter months. An additional 5,000 gallons of propane storage would be placed near the
mill to fire the carbon-stripping water heater. A total of approximately 105,000 gallons of
propane storage would be provided on site.

Diesel and propane would be transported to the site over the initial Goodpaster Winter Trail in
5,000-gallon tanker trucks. The tanks then would be refilled as necessary by 8,000-gallon tanker
trucks using the all-season road for the life of the project.

Near the maintenance shop in Liese Creek, up to 5,000 gallons of used oil would be stored.
This oil would be dewatered, filtered, and burned for shop heat. Records would be kept to
document whether the oil was on or off specification.

2.3.13 Material Sites

Approximately 1.1 million cu yd of gravel and rock materials would be excavated, and
approximately 955,000 cu yd would be placed to construct the mine site facilities. Cuts and fills
would be balanced throughout the project wherever possible.

Three material sites would be developed in the Liese Creek Valley to support project
development. Material site A, located near the mouth of Liese Creek (Figure 2.3-1 b), would be
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required for initial construction and would be used to provide fill for the road in Liese Creek
Valley.

Material site B would be developed to produce coarse rock for construction of the rock-fill RTP
dam (Figure 2.3-1 e) This site also would be used for riprap and other rock-fill requirements as
needed. After initial construction, portions of this site would be used as a surface solid waste
facility for disposal of general wastes.

Material site C, adjacent to site B, would be developed to produce riprap and other bulk fill
needed for project closure, including the riprap required to armor the dry-stack perimeter
channels.

Approximately 140,000 cu yd of gravel would be required from borrow pits in the Goodpaster
Valley alluvial gravels. Approximately 870,000 cu yd of rock would be excavated. Rock material
sources would be developed in conjunction with construction of the major facilities for the
project (i.e., at the 1525 Portal, mill site, campsite, and RTP area).

Gravel mining would be conducted according to the following design criteria:

= Larger timber, more than 8 in. in diameter, on the borrow sites would be sawed and used
for construction or support activities or would be cut, decked, and removed for sale off
site or otherwise disposed of pursuant to DOF regulations.

= Smaller timber, slash, and brush would either be chipped or muiched and would be
added to the topsoil as an amendment.

= Organic material consisting of surface vegetation, stumps, and root wads would be
segregated and stockpiled. Silt and sand overburden would be segregated and would be
stockpiled and maintained in a manner to minimize wind and water erosion and
compaction until required for reclamation purposes.

= Excavation would be limited to within 10 ft of the outer perimeter of the cleared area.

* In thawed areas, gravel mining would be conducted by dragline to increase digging
depths and reduce the surface disturbance required. In frozen areas, gravel mining
would be conducted by drilling and blasting. Expected pit depths would be approximately
25 ft, with side slopes of 1.5to 1.

= Shoreline length and diversity would be maximized to the extent practicable.
Consideration would be given to maintain appropriate pit slopes to ensure stability and
avoid wildlife entrapment.

= The gravel pit locations would provide appropriate setback distances from the
Goodpaster River.
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2.3.14 Organic and Growth Media Management [

Organic material such as surface vegetation, root wads, and growth media from certain areas of
the project, would be segregated and stockpiled for future use. Growth media is the near- !
surface soil, silt, and sand that could be respread in the future to support revegetation. ' )

An estimated 185,000 cu yd of growth media
would be salvaged, stockpiled, and protected
from erosion due to wind and water through
Best Management Practices (BMPs). The
stockpiles also would be seeded which, in
addition to helping prevent erosion, would
enhance the growth media’s biological
properties that aid in nutrient absorption.

2.3.15 Refuse Disposal

All on-site refuse would be disposed of as
authorized under the mill site permit. After
initial construction, portions of material site B
adjacent to the surface dry stack in upper
Liese Creek Valley would be used as a surface
solid waste facility for disposal of general
wastes (Figure 2.3-1 e). The facility would be
developed as a series of cells that would be
kept to a manageable size to allow progressive
reclamation. Cells would be covered with a
layer of soil or nonmineralized development
rock to minimize water percolation and ensure
that buried refuse would not attract wildlife
such as bears. The surface surrounding the
facility would be graded to prevent precipitation
from ponding or draining into it, and surface
water runoff would be collected and routed to
the RTP. Two monitoring wells would be
placed in the bedrock downgradient of the
surface facility.

Final Environmental Impact Statement '

What is a BMP? |

[

A Best Management Practice (BMP) is a way of doing
something to meet an objective, often to minimize a particular ,
impact. As an example, in the context of preventing soil ?
erosion from construction-related ground surface disturbance ¢ -
activities, BMPs could include:

mier - spruce tree sections, including fully |
needled boughs and limbs salvaged from clearing operations, |
may be placed in road ditches or at the toe of slopes to ;
reduce flow velocity and encourage sediment dropout. ‘
Natural vegetative filter — natural vegetation will be left in as ,‘
close proximity to the construction disturbance as possible in « .
order to trap silt or sediments before they reach a
watercourse. i
Check dams — a small device constructed of rock, sandbags, !
or fiber rolls, placed across a natural or man-made channel or = *
drainage ditch. Check dams reduce scour and channel i
erosion by reducing flow velocity and encouraging sediment  §
dropout (.
Desiiting basin ~ a temporary basin formed by excavation
and/or construction of an embankment so that sediment- ¥
laden runoff is temporarily detained under quiet conditions, )
allowing sediment to settie out before the runoff is 4
discharged.
Straw bale barrier — a temporary linear barrier consisting of |
straw bales, designed to intercept and slow sediment-laden ;'
sheet flow runoff to allow sediment to settle before water
leaves the construction site.

This solid waste facility would receive nonhazardous waste products such as dewatered b
sewage sludge, incinerator ash and residue, iron (e.g., drill steel, balls, and empty cans), tires,

empty plastic and glass containers, empty triple-rinsed chemical containers, contaminated soils, }
spill boom, liners used for the containment of spilled materials, chemicals used in the cleanup of 1"
spills or other spill cleanup wastes, and construction debris. N

Clean general mine refuse (such as pallets, cardboard packaging, nonrecyclable containers, and
nonputrescible refuse) either would be first bured in diesel-fired incinerators or burned in open

pits and then placed in the facility. Putrescible wastes would be stored indoors, or would be stored

outdoors in closed containers in a fenced area to prevent access by wildlife. All putrescible refuse

would be incinerated before being buried in permitted, on-site trenches. The incinerator would b
operate under a permit from the ADEC and would comply with all state air-quality regulations.

Alternatives
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Materials not designated for disposal on the site would be sorted and shipped to Delta Junction
or Fairbanks for recycling or disposal. All waste material either listed as, or meeting the
characteristics of, hazardous waste would be shipped off the site and disposed of according to
applicable state and federal regulations. All used oil filters would be drained and disposed of in
an approved manner or recycled for scrap metal. Waste petroleum oils would be stored on the
site for reuse as fuel for space heaters or would be transported off the site for recycling.

2.3.16 Commodities Transport

Delivery of major commeodities to the mine site would be as follows:

Cement would be transported in 27-ton capacity bulk trucks.

Grinding balls would be transported on trailers.

Process consumables and spare parts would be transported primarily in containers.
Food would be transported in containers.

Highway truck-trailers would carry two containers per trip and would be limited to a
payload of 10.5 tons of cargo per container, totaling 21 tons of cargo.

Table 2.3.2 and Table 2.3-3 show the materials quantities that would be transported to the site
during construction and operation, respectively.

Table 2.3-2 Commodities Transport Quantities During Construction (tons)

Commodity Year 1 Year 2 Total Freight

Mining equipment 2,000 5,000 7,000
Mining consumables 2,000 3,000 5,000
Concrete materials 1,100 - 1,100
Structural steel 1,400 - 1,400
Architectural - 2,400 2,400
Mechanical equipment - 3,400 3,400
Instruments - 300 300
Construction equipment 900 - 900
Temporary facilities 400 - 400
Fuel 5,000 4,000 9,000
Food & camp supplies 400 400 800
Miscellaneous 2,850 2,850 5,700

Total 14,050 21,350 37,400

Source: Teck-Pogo Inc. (2002a)
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Table 2.3-3 Annual Commodities Transport Quantities During Operations (tons)

2,500 tpd 3,500 tpd
Commodity Scenario Scenario
Mine Cement 14,000 21,000
Propane 2,000 4,000
Consumables 4,000 6,000
Explosives 1,000 1,500
Subtotal 21,000 32,500
Mill Grinding Media & Liners 2,000 3,000
Mili Reagents Lime 1,000 1,500
Sodium cyanide 1,000 1,500
Potassium amyl xanthate 41 57
Aero Promoter 208 68 96
MIBC 64 89
Flocculant 55 77
Sulfuric acid 500 750
Sodium metabisulfite 1,000 1,500
Copper sulfate 50 75
Activated carbon 5 10
Nitric acid 20 30
Sodium hydroxide 30 45
Subtotal 3,833 5,729
Fuel Gallons 786,000 1,300,000
Tons 2,800 4,620
Spare Parts 250 400
Food & Camp Supplies 290 500
Total (tons) 30,173 46,749
Personnei 10 000 14,700
Bus Round Trips 330 490

Source: Teck-Pogo Inc. (2002i)
2.3.17 Reagent Handling

Reagents typically would be purchased in normal commercial bulk containers or packaging,
such as tote bins, barrels, palletized sacks, and Super Sacks, and would be loaded into
shipping containers at the point of origin and shipped to the mine site. Cyanide would be
transported only as dry pellets inside plastic bags inside wooden boxes inside metal shipping
containers in conformance with all federal and state hazardous materials transportation
regulations. Reagents would be stored in a covered building adjacent to the mill. All storage
areas would be diked for collection of spillage and cleanup to prevent loss to the environment.
Reagents would be mixed in steel or other tanks inside the mill building and be pumped to their
addition points in the process. Any spills would be contained within the concrete dikes of the
reagent area and collected in a sump for disposal or for return to the process tanks.

A spill response plan for shipment of hazardous materials, including cyanide, would be required
as an ADEC permit condition.

2.3.18 Explosives Handling and Controlled Firing Area

Explosives would be transported to site by means of conventional truck haulage, and would be
used on site, in accordance with U.S. Bureau of Alcohol, Tobacco, and Firearms regulations.

Alternatives o ol
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Explosives would be stored underground in an explosives magazine. Locked storage
magazines would be provided for caps, detonating cord, primers, and boosters. Secure storage

would be provided for blasting agents such as emulsion, and bagged ammonium nitrate or
ammonium nitrate/fuel oil. Any spills would be collected in a containment area and disposed of

in accordance with applicable federal and state standards and regulations.

A controlled firing area (CFA) would be established in which explosive activities would be

conducted in a controlled manner to prevent any hazard or impact on aircraft. Within the CFA,
the Applicant would keep watch for passing aircraft and immediately terminate the hazardous
activity if an aircraft approached the area. Also, certain visibility conditions would be adhered to.
There would be two controlled firing areas, one with horizontal boundaries which would
approximate the millsite lease boundaries, the other which would approximate the road
construction corridor, with a vertical distance between ground level and 500 feet above ground
level. Blasting activities within the CFA could potentially occur 24 hours per day throughout the
project life.

2.3.19 Spill Containment

The plant site would be designed with levels of containment for spills. Any reagent spills would
be contained within the concrete dikes of the reagent area and collected in a sump for disposal
or for return to the process tanks. Any spills of cyanide leach solutions or other process
materials would be contained within concrete diked areas within the mill building or around
outside process tanks. In the unlikely event that a spill were to escape the building, all surface
drainage would flow to sumps on the plant site. Such collected internal or external spills would
be returned to the mill process.

2.3.20 Mine Equipment
Table 2.34 contains a preliminary list of mine site equipment.

Tabie 2.3-4 Preliminary Mine Large Equipment List

Equipment ltem No. Equipment ltem No.
Two-boom electric hydraulic jumbo 4 Explosive loading vehicles 2
One-boom electric hydraulic jumbo 1 Mechanic's vehicle 1
Rock bolters 2 Fuel truck 1
Load haul dump truck - 8 cu yd 4 Lube vehicle 1
Load haul dump truck - 6 cu yd 2 Personnel carrier 5
Load haul dump truck — 3 cu yd 1 Electrician’s vehicle 1
Load haul dump truck - utility with forks 1 Water pumping truck 1
50-ton diesel haulage trucks 4 Service scissors lift 2
Dozer 1 Grader 1

Source: Teck-Pogo Inc. (2002a)
2.3.21 Worker Accommodations

Workers would be housed in a permanent camp uphill of the mill site in Liese Creek Valley
(Figure 2.3-1 and 2.3-1 d In addition to sleeping quarters, the camp would include facilities for a
kitchen; dining, lounge, television, recreation, games, and laundry rooms; and storage. The
complex also would have a first-aid and medical facility. The preconstructed modules would be
double-stacked and meet the appropriate State of Alaska fire, safety, and occupancy
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requirements. They would be placed on concrete foundations, overlying cut-in weathered
bedrock or compacted fill, and would be insulated to preserve the permafrost, if present.

Each dormitory room would contain two beds and be double-occupancy during the construction
phase, giving a total camp capacity of approximately 500 persons during construction and 250
during operations. Washrooms and showers would be centrally located. Enclosed walkways
would connect the accommodation complex to the dining facilities and to the worker’s drying
shed, offices, shops, and warehouse building.

The existing exploration camp near the 1525 exploration portal in the Goodpaster Valley would
be expanded to accommodate approximately 200 workers during the construction period. This
camp would be removed after startup.

2.3.22 Communications

The primary methods of communication in the mine, mill, shops, and camp would be on-site
telephone systems, intercoms, and radios. All radio and telephone communications would be
coordinated through the main security office. Responses to emergency situations and routine
warnings for conditions such as blasting and hazardous materials transportation would be
communicated through the security department.

2.3.23 Workforce

The mine and mill would be staffed and operated 24 hours per day, 365 days per year. The
2,500-tpd operation would require approximately 288 employees, of whom 172 would work in
the mine department, 23 in management and administration, 70 in the mill and maintenance
departments, and 23 as contract employees. At 3,500 tpd, the project would employ
approximately 360 employees, of whom 215 would work in the mine department, 29 in
management and administration, 86 in the mill and maintenance departments, and 30 as
contract employees.

Operations and mining personnel are expected to be recruited from the workforce that lives in
the Delta Junction and Fairbanks areas. Managerial and technical personnel necessarily would
be recruited more widely. Table 2.3-5 presents the preliminary annual operations staffing for
both the 2,500- and 3,500-tpd scenarios.

Because the relatively remote project site would make daily commuting impractical, a
permanent camp would be constructed on site, and employees would rotate in and out on buses
or aircraft in accordance with their shift schedules. Mill, maintenance, and underground staff
likely would work a 4-day-on and 4-day-off rotation. Supervisory staff would generally be
assigned to a 4-day-on and 3-day-off rotation. Personnel on rotations would share rooms with
employees on the opposite rotation. Additional rooms would be allocated for contract and other
personnel temporarily on site.

Altemnatives i ol
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Table 2.3-5 Preiiminary Annual Operations Staffing

Classification 2,500 tpd 3,500 tpd
Process Supervision 10 12
Plant Technical labor 4 7
Operating labor & trainees 16 22
Maintenance labor 10 12
Subtotal Process Plant 40 53
Mining Production & development 31 44
Haulage 8 10
Construction 2 2
Mining services & trainees 21 25
Maintenance services 25 27
Subtotal mining 87 108
General & administration 17 21
Engineering and Geology 15 19
Total on-site empioyees 159 201
On-site contractors (including catering, housekeeping, underground 12 17
drilling, security)
Total on-site personnel 171 218
Employees on rotation 117 142
Total employment 288 360

2.3.24 Surface Disturbance

The project footprint, as shown in Figures 2.3-1 through 2.3-1 e for the mine site, and Figure
2.3-2 for the access route, may be defined as that area on which surface disturbance would
occur during the project's life. The overall project footprint would be composed of several
individual project components. Although this Section 2.3 describes only the Applicant's
Proposed Project, Table 2.3-6 presents the acreage of estimated surface disturbance, grouped
by project component and option, associated with all three of the action alternatives
(Alternatives 2, 3, and 4). This presentation has been made here for clarity because it would be
confusing to show the Alternatives 3 and 4 (which are not the Applicant’s Proposed Project)
disturbance figures in separate tables in other sections of the document.

The Applicant’s Proposed Project site plan, shown in Figures 2.3-1 through 2.3-1 e, and Figure
2.3-2 for the access route, was used to generate the estimated acreages of surface disturbance
for Alternative 2 as shown in Table 2.3-6. The acreages shown in Table 2.3-6 for Alternatives 2,
3, and 4 are the same as those that were shown in the DEIS. Since that time, however, based
on the agencies’ Preferred Alternative as presented in the DEIS, public comments on the DEIS,
further engineering refinements and more detailed design, and on-going discussions with the
agencies, the project that the Applicant actually expects to construct, if it receives the necessary
authorizations, has changed slightly. Therefore, to present the most likely up-to-date acreage
disturbance figures, the last column in Table 2.3-6 contains the estimated surface disturbance
that would occur from construction of the agencies’ Preferred Alternative.
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Tabie 2.3-6 Approximate Existing and Expected Surface Disturbance for Each Alternative

Existing Expected Disturbance (Alternative)

Component / Option / Sub-option Disturbance 2 3 4 Preferred
Mll and Camp (Liese Creek)
Basic mill, shop, camp, rock st solid waste, and
croeth madia sm"‘yd”‘ orage, 0 797 79.7 797 752
»  Gravel source (including rock quarries) 0 116 116 116 13.9
»  Power line Bridge to Mill 0 120 120 0.0 13.4
» Power' 0 0.1 0.1 0.1 0.1
Subtotal 0 103.4 103.4 91.4 102.5
1525 Portal Area (Goodpaster Valley)
» Advanced Exploration Camp, construction facilities, fuel storage 22.4 33.7 33.7 33.7 27.7
»  Gravel source (including Valley Borrow Area) 4.3 32.0 32.0 32.0 32.4
» Laydown area 0 15.9 15.9 15.9 11.0
Subtotal 26.7 81.6 81.6 81.6 71.0
Alrstrip Facility (Goodpaster Valley)
> Airstrip, batch plant, aviation fuel, growth media, and access 0 55.5 55.6 58.9 76.6
>  Gravel source’ 0 23 23 9.2 39
> Laydown area’ 0 239 28.3 405 206
> Fuel storage* 0 0 16 6.1 16
Subtotal 0 101.7 107.8 114.7 102.8

Tailings Treatment Facility (Liese Creek)

» Dry stack tailings pile, RTP, ditches, and related facilities 0 108.5 108.5 108.5 107.8
Subtotal 0 108.5 108.5 108.5 107.8
Treated Wastewater Discharge (Goodpaster Valley)
»  Soil absorption system 0 4.4 0 0 0
» Direct discharge to Goodpaster River 0 0 0.5 0 0
> Off-river treatment works® 0 0 0 13.1 13.1
Subtotal 0 44 0.5 13.1 13.1
All Mine Site Facilities Subtotal 426.3 428.5 4360 4239
Surface Access
» Ali-season road ROW from Shaw Creek and Goodpaster River 03 71.9 719 7.9 81.7
divide to Goodpaster River Bridge (common to all altematives) . : : ) :
4+ Material Sites for this common segment 0 173 17.3 17.3 17.2
» Shaw Creek Hillside all-season rcad ROW, camps, airstrips 23 429.7 0 0 444 .1
4+ Material Sites for Altemative 2 229 2256 201.3
» South Ridge all-season road ROW, camps, airstrips 0.4 0 554.7 0 0
4+ Material Sites for Altemative 3 1.2 0 121.8 0
» Shaw Creek Flats perennial winter trail ROW, camps, airstrips 56.1 0 0 330.3 31.0
4+ Material Sites for Alternative 4 0 0 0 1181 0
Surface Access Subtotal 770.0 767.6 594.0 777.9
Power Line
» Shaw Creek and Goodpaster River divide to Goodpaster River
Bndge ROW (common to Altematives 2and 3) 06 621 621 0 806
» Shaw Creek Hillside ROW (with all-season road) 0.5 539.2 0 0 505.8
»  South Ridge ROW (with all-season road) 24 0 460.0 0 0
Power Line Subtotal’ 602.4 525.1 0.0 587.5
Mine Faclilties / Surface Access / Power Line Total’ 1,798.7 1,721.2 1,030.0 1,789.3
» Tenderfoot Richardson Highway egress option 0 43.0 0 0 0
>  Shaw Creek Hiliside power line ROW (with winter only access)’ 0.2 0 0 599.7 0
» Goodpaster Winter Road® 317 31.7 31.7 31.7
Grand Total’ 1,873.4 1,752.9 1,661.4 1,821.0

Transformer (power line option) or generators (on-site generation option) require same area.

2 Altemative 4 value reflects 13.1 fewer acres of gravel extraction because same volume of gravel would be excavated for
development of the off-river treatment works (see footnote 5).

3 Altemative 4 value refiects winter only access option need to store a year's materials and supplies.

4 Altemative 3 value reflects on-site power generation option with all-season road. Altemative 4 value reflects winter only access
and need to store a year's fuel supply.

5 This option would disturb approximately 13.1 acres, and its excavation would produce gravel (see footnote 2)

® Includes existing disturbed acreage from column 2.

7 Although Altemative 4 by definition has on-site power generation, the winter only access option could be paired with a power line
as the Preferred Altemative. In that case, the Shaw Creek Hillside power line route would be used.

® Used during first two winters of project development for all alternatives.
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Because the Preferred Alternatives’ disturbance acreage figures in Table 2.3-6 are very close to
those shown for Alternative 2, and generally somewhat lower, this FEIS uses the same acreage
values in its impacts discussions as were used in the DEIS for two reasons. First, the function of
an EIS is to analyze the relative impacts between alternatives, and the small difference between
Alternative 2 and the Preferred Alternative would not matenally affect any of the analyses.
Second, the Preferred Alternative acreage disturbance figures in Table 2.3-6 are based on the
detailed COE Section 404 (wetlands) public notice which is contained in Appendix B of this
FEIS. Therefore, the public notice drawings and disturbance acreages present the most detailed
picture of what would actually be constructed if the Applicant receives the necessary
authorizations.

In reviewing the COE Section 404 public notice in Appendix B it will become obvious that some
acreage figures are substantially less than those shown in Table 2.3-6. This is because by its
nature Section 404 and the public notice are concerned only with wetlands that fall under the
COE's restricted jurisdiction, which results in differences between disturbance acreages shown
in Table 2.3-6 and the Section 404 pubic notice. For example, clearing trees and brush for the
power line across wetlands that would not actually break the ground surface does not fall under
Section 404 jurisdiction because a “fill” would not occur. This FEIS, however, has used a more
expansive definition of disturbance, and such clearing is included in Table 2.3-6 to give the
reader a complete view of all impacts that would occur.

Because some project components would be constructed on or would partially cover existing
disturbed areas, Table 2.3-6 also shows the existing disturbed acreage that would be occupied
by a particular component. At the bottom of the table, the additional acreage that would be
disturbed if the Tenderfoot Richardson Highway egress sub-option were selected for the Shaw
Creek Hillside all-season road option is shown. Also shown there are the 31.7 acres of
disturbance that would occur for all alternatives from construction of the Goodpaster Winter
Road during the first two winters of project development.

2.3.25 Mine Safety

The mine area roads and power line clearing over Pogo Ridge would serve as wildfire breaks.
The heavy equipment listed in Table 2.3-4 would be available for fire control and suppression,
and would be able to quickly construct firebreaks. Automatic fire-suppression systems would be
installed on all heavy equipment, and manual fire extinguishers would be installed in all small
vehicles. Buildings would have sprinkler systems installed where appropriate, and all buildings
would have fire extinguishers mounted on the walls.

The federal Mine Safety and Health Administration (MSHA) is the regulatory agency with
oversight authority for underground and surface mining. The federal metal and nonmetallic mine
safety and health regulations and the Applicant’s corporate practices and policy require
mandatory training for all full-time employees. In addition to training full-time employees, the
project's operators would require that all visitors, vendors, and contractors review a "hazard
recognition” information bulletin and sign a form acknowledging that they have read and
understand the hazards associated with mining.

New-hire underground mine employees would be required to complete a 40-hour mine-safety
and hazard-recognition training program before reporting to their assigned work areas. New-hire
surface employees would receive a 24-hour mine-safety training program. All full-time
employees also would be required to attend an 8-hour annual refresher course.
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Fire brigade and mine emergency response teams would be trained and certified to respond to
emergency situations, including forest fires that might threaten the project site. The Applicant
would provide training opportunities for certification of employees in mine rescue and advanced
technical training for hazardous material incidents, and as medical first responders, emergency
medical technicians, and hazardous material incident first responders.

2.3.26 Fish and Wildlife Protection

Applicant and contractor employees transported to project facilities during construction or
operation for purposes of work and individuals otherwise on site would not be permitted to hunt,
trap, or fish in the area. Employees wishing to hunt or fish would have to return to their point of
origin after their shift and return to the area by their own means. They would not be permitted to
return via either the all-season access road or the airstrip. No hunting at all would be permitted
by anyone in the immediate vicinity of project facilities, including the public, for worker safety
reasons. Employees on duty or commuting to or from the mine site would not be permitted to
operate non-company all-terrain vehicles (ATVs), snow machines, watercraft, or aircraft to,
from, or within the mine site facilities.

The following policies would be included in an employee education program that would be
implemented:

= Feeding animals would be strictly prohibited.

= Employees would be instructed in proper food handling and garbage disposal
techniques, the personal dangers involved in feeding animals, and the fact that animals
often end up being shot when they lose their fear of people and become dangerous.

= Every employee would receive formal instruction on how to avoid attracting and
confronting bears. This instruction would include:

+ Reading a handout that spells out the Applicant’s bear policies and specifically lists
forbidden activities (e.g., feeding wildlife, tossing out lunch wrappings and juice cans,
and harassing wildlife), and the risks of engaging in those activities (mauling and
rabies).

+ Watching a video on how to avoid and react to bear encounters.
+ Reading the ADFG Bear Facts pamphlet.

= Employees would be instructed that if a bear is shot for reasons attributed to feeding of
animals or the improper disposal of food away from camp, and the individual(s) can be
identified, they would be disciplined.

= Employees would be instructed that any bear not shot in defense of life and property
would be considered a violation of the Applicant's no hunting policy, the individual(s)
would be disciplined, and the matter would be turned over to the Alaska State Troopers
for investigation.

= Employees would be required to sign a statement affirming the employee understands
the Applicant’s animal feeding and bear policies and the consequences of violating those
policies, including possible dismissal.

The Applicant would develop and maintain human-wildlife contact protocols addressing:

= How to react to the presence of a bear that remains in the project area, whether
attracted by food, garbage, or for some other reason.

Altematives e s )
240 3 3 Applicant's Proposed Project September 2003 E“.‘Eﬂ g



_-ﬁﬁﬁﬂﬁ-—ihdu-d-_ﬂ—a——-

Pogo Mine Project Final Environmental Impact Statement

= When specific actions are needed, what actions should be taken, by whom, with what
equipment, where it is stored, and what role (if any) agency personnel should play (e.g.,
ADFG).

= Applicant and agency personnel to be contacted for assistance or to report an incident.
2.3.27 Mine Closure and Reclamation

The goal of the closure and reclamation plan would be to return disturbed land to the designated
post-mining land use, defined by the State’s TBAP as public recreation and wildlife habitat
(ADNR, 1991). The goal of reclamation would be to re-establish wildlife habitat within 5 to 15
years by stimulating the growth of early successional vegetation. This vegetation would provide
willow and shrub browse for moose and other game; young aspen stands for ruffed grouse
habitat; and grass areas that would provide forage, diversity, and cover for voles and food for
raptors.

The primary objective of the closure part of the plan would be to ensure that water quality would
not be strongly affected after mine closure. To accomplish this objective, materials that
potentially could cause degradation to the lands and waters of the state would be stabilized,
removed, or mitigated.

The primary objective of the reclamation part of the plan would be to stabilize disturbed mined-
land surfaces against erosion. This stabilization would be accomplished by improving plant
growth conditions and encouraging the succession of self-sustaining native and naturalized A
plant communities. Inactive areas not anticipated to be disturbed would be closed and reclaimed
concurrently with mining.

A summary of the proposed closure and reclamation plans for project facilities is presented
below. Specific mining and reclamation plans are presented in the Pogo Project Reclamation
and Closure Plan (Teck-Pogo Inc., 2002c).

IMill and Camp Complex |

The following closure activities would be performed upon completion of mill operations and
termination of mining and production activity:

= All process liquids would be treated and sent to the recycle tailings pond. Any
wastewater would be treated and discharged in a manner permitted by the regulatory
agencies.

= Hazardous and toxic materials such as reagents, petroleum products, acids, and
solvents would be moved off site by licensed transporters for return to vendors or
disposal at licensed facilities.

= Process equipment and structures would be removed from site and sold as salvage.

= Remaining structures such as the mill, camp site, and ancillary facilities and foundations
not removed off site would be disposed of in accordance with ADEC solid waste
regulations. For example, depending on the item, it might be burned, crushed, or
dismantied and buried on site.

= The ground surface of the mill site and other ancillary sites would be ripped where the
surface were compacted, recontoured, and stabilized as required for the post-mining
land use of the site.
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(Tailings Dry Stack |

After appropriate contouring to control runoff, the tailings dry stack would be capped with an
engineered soil cover system to provide a medium for establishing a sustainable vegetation
cover that would be consistent with the post-mining land use designation

Runoff water from upstream in the watershed would be diverted around the tailings dry stack in
permanent diversion channels. Any long-term discharge from the dry stack would be monitored
and treated as necessary in consultation with the regulatory agencies.

|Adit, Shaft, and Underground Workings |

The three adits and two ventilation raises would be permanently stabilized and sealed with
concrete. The mine workings would be allowed to flood and groundwater levels to recover
toward pre-operational levels. The mineralized wall areas and the cemented backfill would be
below the water table, thereby reducing or eliminating the oxidation of sulfides.

IRock and Overburden Storage Piles |

Preliminary characterization of waste rock indicates there is no net acid generation potential
from the nonmineralized material that would be placed in storage piles (Teck-Pogo Inc., 2002b;
Appendix C, p. 16 and Table 5). Stabilization of the nonmineralized piles would follow BMPs to
minimize water runon and runoff while providing adequate growth medium to establish a
vegetative cover.

Routine characterization of material produced during mine life and at closure would determine
final stabilization methods. Materials that could result in the potential for net acid generation
would be classified as mineralized material and buried within the tailings dry stack.

Any material that would be disturbed and that had the potential to be classified as growth
medium, such as overburden and topsoil, would be stockpiled for future use. These stockpiles
would be seeded to prevent erosion and preserve the plant growth conditions.

It is proposed to amend some of the overburden material by mixing with downed brush and
trees from clearing activities. This amended matenal would be expected to have several
advantages: provide nitrogen and nutrients as decomposition products; supply seeds, roots, and
micro-organisms needed to re-establish native vegetation; and contribute woody debris for
habitat enhancement.

After cessation of active mining, material from the overburden stockpiles would be used as a
growth medium where necessary. Overburden stockpiles of material not designated to be used
as growth medium in other areas would be seeded and stabilized during mining.

IRTP Dam |

Upon cessation of mining and milling, the RTP water storage dam constructed in the upper
Liese Creek would be reclaimed after it was no longer required for water treatment. The cut-
and-fill slopes would be graded to blend with the surrounding topography. Small areas of
depression would be created to hold snow and precipitation, and willow or alder thickets would
be established.

Altematives X &
242 2.3 Applicant’s Proposed Project September 2003 M; #




-—-ﬁ—-ﬁhﬂu-ﬂ-ﬂuh-dhau-ﬂwuﬂ_-l_

Pogo Mine Project Final Environmental Impact Statement

|Access and Site Roads |

All bridges would be removed from the main access road and the roadway would be reclaimed.
On-site access and service roads not specifically required for post-closure and reclamation
monitoring would be reclaimed. Roads necessary for monitoring would be sloped and water-
barred to minimize erosion and prevent the formation of rills.

IPower Transmission Lines |

Power transmission lines to the project site and distribution lines to the mine, mill, and ancillary

facilities would be dismantied when no longer necessary for closure operations. Electric cables,
poles, supports, insulators, transformers, and other equipment and materials would be removed
and sold for salvage.

Airstrip |

Once the bridge across the Goodpaster River was completed, the existing gravel bar airstrip in
the valley bottom would become unusable, and would be reclaimed by removing airstrip
markers and spreading woody debris such as logs and stumps to ensure it would not be
functional.

The 3,000t airstrip would not be reclaimed immediately after project shutdown because it
would be used for post-closure and reclamation monitoring. Once monitoring was completed,
the airstrip would be either reclaimed or left as is, depending on direction from the landowner,
the State of Alaska.

Water and Monitoring Wells |

After final closure, water pump-back and production wells would be abandoned and plugged in
an approved manner. All sumps, ponds, and drains associated with pump-back wells would be
filled, contoured, seeded, or stabilized to meet the requirements of the designated post-mining
land use.

Monitoring wells not used for post-closure compliance monitoring would be abandoned and
plugged in an approved manner. Compliance monitoring wells would be maintained and
secured to prevent tampering until the monitoring requirements were satisfied. They then would
be abandoned and plugged.

2.3.28 Monitoring

Ultimate monitoring plans for post-closure would be developed in conjunction with state and
federal agencies. The principal objective of water quality monitoring, however, would be to
protect water quality in the Goodpaster River. The three major components of the water quality
monitoring plan would be to monitor the:

= Operating performance of the SAS

= Water that is near, but has not yet reached, the Goodpaster River

= Water in the Goodpaster River

This monitoring would involve sampling wells on the perimeter of the SAS to monitor its
performance to provide early feedback, enabling response and mitigation as needed before
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there was a compliance problem at downgradient wells. Monitoring wells downgradient of the
SAS would be monitored on a monthly basis to determine water quality and elevation trends
and to sample the water before it reaches the river. A groundwater well located upgradient of
the SAS field also would be monitored. Background sampling is currently under way at these
sites and would continue after discharge to the SAS commences.

Test procedures would follow EPA or other approved methods. The quality assurance and
quality control program currently in place for the advanced exploration program would be
continued and expanded as necessary. A more detailed water monitoring plan would be
included with the State of Alaska solid waste application for the dry-stack tailings area, RTP
pond, and SAS.

The results from compliance monitoring would be reported to the appropriate agencies on a
monthly basis following discharge to the SAS. If there were an anomalous value of concem, it
would be addressed as outlined in the monitoring plan. Quarterly data reports would include
electronic data and graphical presentation for trend detection.

2.3.29 Contingency Planning

If the conditions encountered during mine operations were to vary substantially from those
predicted, alternative plans might have to be implemented. Although developing detailed plans
to address every conceivable potential problem would be impractical, developing certain plans
makes sense, e.g., mine inflow contingency plan (Teck-Pogo Inc., 2002b). In addition, the
Applicant has incorporated certain design features and management strategies in planned
facilities that would improve the fiexibility of the systems to respond to different or changing
conditions. These include:

= Bleed stream treatment and management for the mill process
= Design features of the water treatment plant that improve flexibility

= Instrumentation, control, and upset management for water treatment
= Water treatment plant changes to meet reduced arsenic limits of 10 parts per billion (ppb)

2.3.30 Project Shutdowns

At some point during the life of the mine, project operations likely would be shut down for one or
more short periods (less than 3 months). Short-term shutdowns occur due to events such as
major equipment breakdowns or weather-related interruptions. Long-term, but still temporary
(between 3 months and 3 years) shutdowns usually only occur in response to economic
changes, such as a prolonged decline in the price of gold. Long-term shutdowns are much less
likely to occur. Permanent shutdown would occur at the end of the mine life.

IShort-Term Shutdown Plan |

During a short-term shutdown, the following activities and other maintenance procedures would
keep the facility in good operating order until the interruption(s) were remedied and operations
were ready to resume:

= Continue to treat and discharge water as normal

= Continue normal maintenance of ditches
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= Shut down mill and filter plant and prepare to resume operations as soon as mining
recommences

= Shape stockpiles to minimize erosion

lLong-Term Shutdown Plan |

In the event of a long-term shutdown, a minimum staff would continue to maintain and preserve
the facility until it could be restarted. Long-term shutdown practices would allow the mine and
plant to be restarted after a commissioning period during which equipment would be
reassembled and restarted, reagents reintroduced, electrical and control systems re-energized,
and production activities resumed. A long-term shutdown of the Pogo project would involve the
following activities:

* Draw down the RTP to a minimum volume
= Treat and eliminate all process solutions

= Shut down the mill and filter plant, draw down all process tanks and vessels, and
mothball major equipment to preserve its mechanical condition

= Flush and clean all process lines and instrumentation, and protect all electronics and
sensitive equipment

= Secure the mill, filtration plant, and mine, and continue to treat water as necessary
= Implement contingency plans to limit mine water inflows to below 150 gpm
= |nstall erosion protection on all stockpiles, dumps, and site areas

2.3.31 Development Schedule

Based on current timelines, the Pogo project would be constructed during a 2-year period
beginning soon after permits were received, possibly in the latter half of 2003. The timing and
sequence of construction would depend on the date of project approval. The main construction
philosophy for the project would to mobilize camp facilities, surface earthmoving equipment,
underground equipment, and supplies to the site as soon as possible over the Goodpaster
Winter Trail. This mobilization activity would allow the site surface and underground work to be
started prior to completion of the all-season access road. It also would allow the access road to
be constructed from both ends.

Two construction camps would be built on site, and temporary camps would be installed along
the access road and power line. Construction would proceed year-round as follows, with
production commencing approximately the end of 2005:

= Major construction equipment and materials would be staged at the Richardson Highway
and Delta Junction.

= As soon as possible after project approval, the site road from the 1525 Portal to the plant
site in Liese Creek and to the new airstrip would be constructed with equipment currently
on site.

= The 3,000t airstrip would be built as soon as possible after project approval.

= A winter road would be built on the Goodpaster Winter Trail in December 2003 to permit
construction equipment, materials, and road-building equipment to be transported to the
site.
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= When the winter road access would become available, the existing exploration camp
below the 1525 Portal would be expanded to accommodate 200 people, and temporary
construction facilities would be established.

= Aggregate gravel pits would be opened and production would start as soon as possible.
The off-river treatment works would be constructed in some of the borrow pits and would
be completed within 12 months of project startup.

= Construction on the Shaw Creek Hillside all-season access road would begin as soon as
possible after project approval. A second construction heading would be established at
the Pogo Mine site end after completion of the winter road. If permit approval were
received in time for the Shaw Creek Flats winter road/trail to be used, an additional
double construction heading would be established near Gilles Creek. The access road
likely would take 8 to 12 months from start of construction to final completion.

= Construction on the 138-kV power line would lag behind road construction to ease
congestion and limit the size of working areas.

= Underground development would begin as soon as possible, using the existing
exploration adit for access. The 1690 and 1875 adits, the underground ore handling
system, and the delivery conveyor would be developed and installed during the
subsequent 18 months.

= Site preparation and concrete work would begin in the summer of 2004. The main
construction/operations camp in Liese Creek Valley would be built during this period to
provide accommodation at the site for the construction workforce.

= The major buildings would be erected by the winter of 2004-2005 so that work could
continue within a protected shell.

= Assuming timely construction of the pioneer all-season road, additional materials and
equipment would begin arriving on site in late 2004. If road construction were delayed,
these materials could be transported over a second winter road on the Goodpaster
Winter Trail beginning in December 2004.

= The RTP dam and other earthworks would be constructed during the spring, summer,
and fall of 2005.

= The remaining mechanical, piping, electrical, and instrumentation work would be done in
sequence throughout 2005, with mill completion and startup planned for late 2005.

2.3.32 Changes Following DEIS Comments

As a result of public and agency comments on the DEIS, two relatively small changes in project
configuration have been considered in this EIS. While all of the preceding information in this
Section 2.3 presents the Applicant’s original Proposed Project, this subsection describes these
two changes because this is the logical location to present such material.

[Tailings Dry Stack ]

In the Applicant’'s Proposed Project, the only organic material to be removed prior to depositing
tailings in the dry stack footprint is from the area of the flow-through drains. The structural
stability analysis indicated the toe berm of the structural shell would provide sufficient
confinement to preclude any potential for dry-stack instability, and that further clearing of organic
matter from the dry stack footprint was unnecessary. Thus, in the Pogo Reclamation Plan (Teck-
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Pogo Inc.,2002C), the Applicant did not assume any growth media would be salvaged from the
dry-stack area.

In reviewing the reclamation plan, the State raised two issues with respect to the topsoil and
growth media in the dry-stack area. The first suggested the Applicant show that the dry-stack
facility would be geotechnically stable without topsoil removal. The second suggested the
overall growth media balance might turn out to be negative under certain circumstances, and
questioned if there were sufficient contingency areas from which to obtain adequate volumes. In
response to these concerns, a slightly modified construction approach for the dry-stack facility
has been considered. The only substantive changes would be to clear, grub, and stockpile
approximately 1 foot of organics and mineral soil from the entire dry-stack footprint, totaling
approximately 40,000 cubic yards, and subsequently place an approximately 1.5 feet deep
nonmineralized rock erosion control/drainage blanket (approximately 87,500 tons) of over the
entire dry-stack facility footprint.

|Power Line Route |

In the Applicant’s Proposed Project, the power line would cross the Shaw Creek / Goodpaster
divide via Sutton Creek (Figure 2.3-2), to the north and away from the road corridor. As a result
of public comments on the DEIS, a new sub-option has been considered with the power line
following the road corridor over the divide.

2.4 Issues, Options, and Screening

This section describes the issues identification, options development, and options screening
processes for the Pogo Mine project. It includes three subsections, each describing one
process.

Section 2.4.1 (Issues Identification) discusses how scoping comments were analyzed to
determine the 17 scoping issues raised by the public and agencies, and identifies those issues.

Section 2.4.2 (Options Development) identifies the component options that were considered to
address those scoping issues, and then describes them.

Section 2.4.3 (Options Screening Process) summarizes the process by which the options
identified in Section 2.4.2 were screened against the options evaluation criteria. As a result of
this process, those options best suited to address the scoping issues were retained for detailed
impacts analysis in Chapter 4, and the other options were dropped from further consideration.

24.1 Issues Identification

An important first step in preparing the EIS is “scoping.” Scoping is a public participation
process intended to have all interested parties assist EPA and cooperating agencies in
identifying issues of concern associated with the proposed Pogo Mine project. The process is
designed to help ensure that all potentially significant issues are properly identified and fully
addressed during the course of the EIS process.

The main objectives of the scoping process are to:

= Provide the public, Tribes, and regulatory agencies with a basic understanding of the
proposed Pogo Mine project

: Iy Altematives
Eﬂ; * September 2003 2.4 Issues, Options, and Screening) () 27"/



Pogo Mine Project Final Environmental Impact Statement

= Explain where to find additional information about the project

= Provide a framework for the public to ask questions, raise concemns, identify specific
issues, and recommend options other than those proposed by the Applicant

= Ensure that those concerns are included within the scope of the EIS review process

[How Scoping Proceeded 1

On August 11, 2000, EPA distributed the Scoping Document for Pogo Mine Project
Environmental Impact Statement. That document:

= Presented a schedule for the scoping process

= Described the scoping open houses held in September 2000

= |dentified where additional information about the proposed project could be obtained
= Explained the roles of EPA, COE, and ADNR in the EIS and permitting processes

= Described the EIS process after scoping and presented a tentative EIS schedule

= Presented a brief summary of the Applicant’s proposed project as well as more specific
details for each component of the proposed project

= Described other component options and issues that were already identified by the public
and agencies that will be considered during the EIS process

Distribution of the scoping document began a 60-day public and agency review and comment
period that ended on October 10, 2000. EPA hosted two scoping open houses during that
period. The first was held on September 26, 2000, in Delta Junction at the Delta Junction
Community Center, and the second was held on September 27, 2000, in Fairbanks at the Noel
Wien Library. Attendance was 46 and 50, respectively.

The scoping open houses served two purposes. One was to listen to and record the public’s
comments about the proposed project as described in the scoping document. The second was
to respond to the public’s requests for the background information and hands-on technical
assistarnce they might need to fully understand the project description and proposed scope of
the EIS analysis before commenting. EPA project staff and members of the third-party
contractor, Michael Baker, Jr., were available to answer questions and explain methodologies.

A "town meeting" format at each evening's end provided an opportunity for individuals to
comment and promoted group interaction. All comments made during the open houses, whether
oral or written on comment sheets or flipcharts, were documented as part of the official record.
While people were welcome to make comments and suggestions during the open houses, the
record was specifically left open for an additional 13 days to accommodate anyone needing
additional time to formulate comments.

IGovernment-to-Government Consuitations |

In addition to the EIS scoping effort, pursuant to Executive Order 13084 (Consultation and
Coordination with Indian Tribal Governments) EPA has undertaken a concerted government-to-
government consultation effort on the Pogo EIS project with the 13 Tribes listed below that are
considered to be potentially affected by the proposed Pogo Gold Mine by virtue of their location
(1) within a 125-mile radius of the proposed Pogo Mine site or (2) within the potentially affected
Tanana River watershed.
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Under EPA’s government-to-government consultation plan, the first consultation was held in the
village of Healy Lake between EPA and the Healy Lake Tribal Council on September 25, 2000.
Then, all 13 Tribes were invited to attend in person or by teleconference the first in a proposed
series of government-to-government consultations on the subject of the Pogo EIS on
September 26, 2000, in Delta Junction. A telephonic government-to-government consultation
also was convened on November 9, 2000.

= Circle Native Community = Native Village of Tanana

= Dot Lake Village Council = Nenana Native Village

= Healy Lake Tribal Council = Northway Traditional Council
= Manley Village Tribal Council = Tanacross Village Council

= Mentasta Traditional Council = Tetlin Village Council

= Native Village of Eagle = Tok Traditional Council

= Native Village of Minto

|Scoping Comments |

All comments received during the scoping process, whether written in letters, on comment
sheets, on flipcharts at the open houses, transcribed from oral testimony at the open houses, or
received during government-to-government consuitations, were read and categorized into the
issues discussed below. Many commenters raised several issues, and each was considered.

Sixty-two sets of comments were received, excluding those received during government-to-
government tribal consultations. In five of these cases, individuals gave very similar comments
on two or more occasions, usually orally and in writing. Thus, 57 individual sets of non-tribal
comments were received. Because some written comments were signed by more than one
individual or organization, 64 entities actually commented. An approximate breakdown by
general non-tribal commenter group is shown below.

Individual members of the public 48

Municipal governments 1
Non-government organizations 8
State and federal agencies 7

Total 64

During the government-to-government consultations described above, comments were solicited
from 13 Tribes and two regional Native non-profit organizations during the scoping process. All
comments received are considered in this EIS.

A fully representative selection of tribal, agency, and public comments, as well as a
comprehensive listing of all issue-related comments raised in government-to-government tribal
consultations, were distributed to all interested parties in the Pogo Mine EIS Responsiveness
Summary on January 30, 2001 (EPA, 2001a).

The majority of comments related to issues predominantly associated with access to the mine.
They included the type of access (all-season road versus a winter road/trail), the access route,
how a road should be managed when in use, and what a road'’s disposition should be after mine
closure. A substantial number of other issue comments also were related directly or indirectly to
access. Thus, the type of access, the route, issues associated with management and
disposition of a road, and a road’s effects on surrounding land uses and resources were of
overwhelming concern to commenters.
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Other issues of particular concern that were identified include water (water quality and water
management), wildlife, fish, wetlands, subsistence, cultural resources, and employment. Many
of these comments concerned access-related impacts on these resources. Many comments fell
into the category of land use changes that could occur if an all-season road were to be
constructed. These land use changes included increases in timber harvesting, recreational use,
and competition for subsistence resources.

Other issues, while still important, were not the subject of as many comments as the issues
cited above. Several of the issues, however, were considered important enough to become
formal scoping issues (e.g., cumulative impacts, air quality, noise, and safety).

lldentification of Issues and Evaluation Criteria |

Issues identification is the process by which the key concerns raised during scoping were
determined. These issues then were turned into specific criteria that were used to evaluate the
various options and sub-options for each component of the proposed project. Analysis of the
comments received during the Pogo Mine EIS scoping process was the important first step in
this identification process. The comments received during the scoping process were individually
analyzed and fell roughly into three groups.

= Informative. These comments provided information to be considered during the EIS
process. Examples included agencies stating their authority or jurisdiction over certain
regulatory functions and making suggestions about how certain technical analyses might
be approached as well as individual members of the public and tribal councils who
provided resource and use information based on their experiences in the area.
Information contained in these comments has been evaluated and is reflected in data
reports, this EIS document, or during other aspects of the EIS process as appropriate.

= Inquisitive. These comments asked questions about the proposed project or about
how the EIS process would proceed. Examples included specific technical queries (e.g.,
Will individual mine workers be allowed to fly their own planes to work?) and more broad
process questions (e.g., /s the State of Alaska proposing any changes in any of its
current management plans or options to address these [timber harvesting] impacts?).
These comments were used as a checklist to ensure that these questions were
addressed in this EIS.

= Expressive. This group contained the majority of comments, and, through statements
or questions, expressed a wide range of project-related concerns. These comments are
of particular importance to the scoping process because they document the public,
agency, and tribal concerns about the project and form the basis for identifying the
issues and developing the specific evaluation criteria that were used to screen the
various project options, select the alternatives, evaluate the consequences, and identify
a preferred alternative.

llssues and Evaluation Criteria |

The scoping comments provided the basis for identifying the major issues of concern during
construction, operation, and closure of the proposed project. The 17 issues identified from
public scoping comments are listed below. Each issue (e.g., water quality, wildlife, and
socioeconomics) was turned into a specific “evaluation criterion” that, in combination with the
other criteria, was used to screen the various project component options and identify the
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alternatives to be considered for detailed analysis in the EIS. Each criterion is shown below
under its corresponding issue heading.

Note: Because “impacts” can be both positive and negative, in this document the term
“impacts” is construed to mean negative impacts while the term “benefits” is construed to mean
positive impacts.

Issue 1. Surface and Groundwater Quality

Criterion: Maintenance of existing water quality in the affected drainages to fully protect all
designated uses (such as aquatic life, drinking water, and industrial use).

Issue 2. Wetiands

Criterion: Siting, construction, and management of components to avoid, minimize, and
mitigate impacts on wetlands.

Issue 3. Fish and Aquatic Habitat
Criterion: Minimization of impacts to fish and aquatic habitat.

Issue 4. Wildlife
Criterion: Minimization of impacts to wildlife and habitat.

Issue 5. Air Quality
Criterion: Minimization of impacts to existing air quality.

Issue 6. Noise
Criterion: Minimization of noise impacts to residents, recreationists, wildlife, and others.

Issue 7. Safety
Criterion: Minimization of safety issues for workers and members of the public.

Issue 8. Reclamation
Criterion: Components designed and sited to promote successful reclamation.

Issue 9. New Industrial and Commerclal Uses

Criterion: Infrastructure for new industrial/commercial uses, such as logging, consistent with
the management intent, guidelines, and land use designations of the adopted TBAP
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