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TO: Al1 Interested Government Agencies, Public Officials, Public and
Private Groups and Citizens

Pusuant to Section 102(2)(c) of the National Environmental Policy Act of
1969 and implementing Federal Regulations, the U.S. Environmental
Protection Agency (EPA) and U.S. Department of the Interior (DOI) have
prepared this Final Environmental Impact Statement (FEIS) on the proposed
Red Dog Mine Project. The Red Dog mineral prospect (lead, zinc, silver,
and barite) is located in the De Long mountains of Northwest Alaska on
lands owned by the NANA Regional Corporation. Through an agreement with
NANA, Cominco Alaska proposes to develop an open-pit mine with adjacent
ore milling facilities, and to construct a transportation route and
saltwater port on the Chukchi Sea for shipping ore concentrates to foreign
and domestic markets. As proposed, the transportation route would cross
the northwest corner of Cape Krusenstern National Monument.

This FEIS provides information to aid Federal permitting decisions for the
mine and mill facilities and for the transportation system. Cominco
Alaska has applied to EPA for a National Pollutant Discharge Elimination
System (NPDES) permit to discharge pollutants from the mine site to
navigable waters pursuant to the provisions of the Clean Water Act (Public
Law 95-217). The proposed mine and mill facility has been determined to
be a new source under Section 306 of the Clean Water Act and, according to
Section 511(c)(1) of the Clean Water Act, is subject to the provisions of
the National Environmental Policy Act. The new source NPDES permit which
EPA has under consideration for the mine and mill operation is included in
Appendix 4.

As a cooperating agency for the EIS, the Alaska District Corps of
Engineers (Corps), under the authority of Section 10 of the River and
Harbor Act of 1899 and Section 404 of the Clean Water Act, will evaluate
Cominco Alaska's proposed activities in certain waters of the United
States in the vicinity of the mine site. Appendix 5 of the EIS contains a
complete description of the proposed activities requiring Department of
the Army (DA) authorization.

Cominco Alaska has also filed a consolidated Alaska National Interest
Lands Conservation Act (ANILCA) Title XI application with the DOI, EPA,
and the Corps for Federal permits required for the development of the
proposed transportation system. The following permits are covered by the
consolidated Title XI application and this FEIS:
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- A DOI National Park Service (NPS) Right-of-Way Permit to
construct a transportaton route through Cape Krusenstern
National Monument.

- An EPA NPDES permit for a sanitary waste discharge from the
port facility. A draft copy of this permit is included in
Appendix 4 for your review.

- DA permits for proposed activities in certain waters of the
United States that would be affected by the transportation
system.

These three permits are necessary to authorize construction of the
system. Furthermore, EPA and the Corps have the authority to issue
their respective permits, while NPS does not. In this case, the
recommendation by NPS to approve or disapprove the Right-of-Way
permit would have to be forwarded to the President and Congress for
their action.

This Final EIS will be circulated for a 30 day publc review period,
ending on November 18, 1984. EPA's Project Officer is:

William M. Riley

EIS Project Officer, M/S 443

U.S. Environmental Protection Agency
1200 Sixth Avenue

Seattle, Washington 98101
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As a result of geotechnical investigations conducted this summer, Cominco
Alaska has recently requested a modification to the proposed southern
transportation route (Alternative 1). The proposed realignment (see
overleaf) would pass closer to Mud Lake within Cape Krusenstern National
Monument. Mud Lake is a sedge-grass marsh that provides high quality -
habitat for waterfowl.

Cominco has also identified a new borrow site location one-half mile south
of Mud Lake. Borrow sites 3 and 5 have been relocated and borrow site 6
has been enlarged. The new locations are shown in the August 27, 1984,
letter from Cominco to NPS included as part of the Title XI application
(Appendix 6). The new locations for sites 3 and 5 are along the present
road alignment. Site 5, however, would 1lie within 91m (300 feet) of a
stream, contrary to the information in Table 11-3 (page 11-25).

Although the new alignment would disturb less acreage, it does encroach on
a more sensitive environment, Mud Lake (see page V-42). Depending on the
depth of excavation of the adjacent borrow site and local hydrologic
conditions, the possiblity of partially draining Mud Lake exists. Proper
design and reclamation of the borrow site, however, would prevent this
from occurring.

The proposed new alignment and borrow site locations would not change the
overall ranking of the alternatives and road options.
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FINAL ENVIRONMENTAL IMPACT STATEMENT (FEIS)
RED DOG MINE PROJECT
NORTHWESTERN ALASKA

Co-Lead Agency: U.S. Environmental Protection Agency

Responsible Official: Ernesta B. Barnes
Regional Administrator
Environmentai Protection Agency
1200 Sixth Avenue
Seattle, WA 98101

Co-Lead Agency: U.S. Department of the Interior
® National Park Service
° Bureau of Land Management
° Fish & Wildlife Service

Responsible Official: Paui D. Gates
Regional Environmental Officer
Department of the |nterior
Box 100120
Anchorage, AK 99510

Cooperating Agency: U.S. Army Corps of Engineers

Abstract of FEIS

The actions to be considered are the approvals of permits for the proposed
Red Dog Mine Project in northwestern Alaska. The mine area facilities would
be located on private land owned by the NANA Regional Corporation. A
transportation corridor would be constructed from the mine to a port site on
the Chukchi Sea. Three action alternatives and a No Action Alternative are
discussed. Rationale is given why various options were eliminated from
consideration. The preferred alternative would traverse Cape Krusenstern
National Monument. Impacts of the proposed project are described as they
relate to vegetation and wetlands, wildlife, water quality, fishery resources,
physical and chemical oceanography, air quality, visual resources, cultural
resources, subsistence, socioeconomics, recreation, technical complexity, cost
and Cape Krusenstern National Monument.



Public FEIS Review and Comment Process

This FEIS is offered for review and comment to members of the public,
special interest groups and agencies. Public meetings/hearings were held
in April and May 1984 in Washington D.C., Anchorage and Kotzebue to dis-
cuss the DEIS. Announcements of these meetings/hearings were made by
local newspapers and other appropriate media. No further public hearings

were scheduled. Comments received on the FEIS will be addressed in the
record of decision.

Location of Technical and Reference Reports and Appendices

Copies of the major reports relating to the Red Dog EIS will be available at
the following locations:

EPA Region 10 Headquarters Ott Water Engineers, Inc.

1200 Sixth Avenue 4790 Business Park Blvd.

Seattie, WA 98101 Building D, Suite 1
Anchorage, AK 99503

EPA Maniilag Association Offices

3200 Hospital Drive Shore Street

Suite 101 ' Kotzebue, AK 99752

Juneau, AK 99801

Department of the Interior Noel Wien Public Library

1689 'C' Street 1215 Cowles

Anchorage, AK 99501 Fairbanks, AK 99701

Z. J. Loussac Library
524 West 6th Avenue
Anchorage, AK 99501

Deadlines for Comments: November 18, 1984

Address all Comments to: William M. Riley
EIS Project Officer
Environmental Evaluation Branch (M/S 443)
Environmental Protection Agency
1200 Sixth Avenue
Seattle, Washington 98101
Telephone: (206) 442-1760
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SUMMARY

INTRODUCTION

Cominco Alaska, Inc. proposes to develop the Red Dog mineral prospect
131 km (82 mi) north of Kotzebue in northwestern Alaska. The proposed
mine site is located on Red Dog Creek, just west of Deadlock Mountain in the
De Long Mountains of the western Brooks Range. The project would consist
of an open pit lead/zinc mine and concentrator located 75 km (47 mi) inland,
with interconnecting transportation facilities and shipping facilities located at
the coast. The mine, mill, tailings pond, housing and water supply facilities
would all be located on private lands owned by the NANA Regional Corpora-
tion as part of a 8,975 ha (22,176 ac) parcel in the Red Dog Valley.

The NANA Regional Corporation obtained selection rights to the Red Dog
mineral prospect with passage of the Alaska National Interest Lands Con-
servation Act (ANILCA) in 1980. After the establishment of its right to the
Red Dog deposit, NANA selected Cominco Alaska, Inc. as a partner to aid in
the development of the project.

The agreement between NANA and Cominco for development of the Red Dog
mine represents a melding of environmental, social, cultural and economic
interests. The intent of the agreement is to allow development in a manner
that provides for: a long-term economic base for the NANA region; jobs for
NANA shareholders and other Alaskans; a source of lead/zinc concentrates
and an economic return for Cominco; and minimal impacts on the region's
social, historical, cultural and subsistence lifestyles.

The EIS process began in January 1983 with the U.S. Environmental Protec-
tion Agency (EPA) as lead federal agency. A unique feature of the Red Dog
project is that the preferred alternative would involve a transportation cor-
ridor through Cape Krusenstern National Monument. This would require
consideration of the specific requirements mandated by Title XI of ANILCA
for acquiring a right-of-way across the Monument. On November 7, 1983
Cominco made a formal Title X!| application to the National Park Service
(NPS). Cominco's application was the first ever filed. At that point, the
U.S. Department of the Interior (DOIl) became co-lead agency with EPA for
the EIS process. Title XI applications were also filed with EPA and the
U.S. Army Corps of Engineers (Corps).

In June 1983 NANA began separate discussions with the NPS for a land
exchange. This exchange, if successfully negotiated and implemented, would
alter the northwest boundary of the Monument to exclude lands surrounding
the preferred transportation corridor, thereby making a Title XlI permit



unnecessary. |If the preferred alternative were developed with a land ex-
change, the environmental impacts would be similar.

PROJECT DESCRIPTION

It is important that the reader understand the relationship among the terms
"component", "option" and "alternative". The project has several compo-
nents, each one a necessary part of an entire viable mining project (e.g.,
the mine, mill site, tailings pond, transportation system, port site, etc.).
For each component there may be one or more options (e.g., a northern
and a southern transportation corridor option). An alternative is a combin-
ation of options (one for each component) that constitutes an entire function-
ing broject.

Development of the Red Dog mine project would involve an open pit lead/
zinc mine. While the deposit has not yet been fuily defined by geologists,
at least 77 million Mg (85 million tons) of ore exist. The ore is estimated to
contain approximately 5.0 percent lead, 17.1 percent zinc, 75 g/Mg (2.4
oz/ton) silver and measurable levels of barite. The project has a potential
life of at least 40 years under expected production rates, with the possibility
of extension if additional ore is found.

The ore wouid be crushed, and metallic sulfides would be concentrated using
a selective flotation process in a mill near the mine site. No reduction of
suifides to base metals would take place at the project site. The upgraded
concentrates would be sent outside Alaska for processing to refined metals.
fnitially, about 434,450 Mg/yr (479,000 tons/yr) of combined concentrates
would be transported to the coast for shipment to world markets. After five
years, expanded production of about 683,878 Mg/yr (754,000 tons/yr) of
combined concentrates would be shipped.

A 237 ha (585 ac) tailings pond would be created on the South Fork of Red
Dog Creek. The tailings pond dam would be in the form of an impervious
earth-filled structure with a spillway designed to maintain structural integ-
rity in the event of an overflow. The pond would contain thickened tailings
slurry from the mill process, in addition to surface and subsurface waters
with known toxic concentrations of metals. Chemical treatment and metals
removal of tailings pond water would occur prior to discharge to Red Dog
Creek. A seepage contingency dam would be constructed downstream of the
main tailings pond dam to collect any seepage and return it to the tailings
pond.

An approximately 25 ha (63 ac) water storage reservoir would be located on
Bons Creek at the south end of Red Dog Valley. This reservoir would serve
as the water supply for all aspects of the milling process, as well as for
domestic use.

A gravel road to the coast would be 9 m (30 ft) wide and composed of gran-
ular fill averaging 2.0 m (6.5 ft) in thickness and designed to prevent de-
gradation of permafrost. The proposed northern transportation corridor
would be about 117.0 km (73.1 mi) long and would require the construction



of six major bridges, seven minor bridges and about 300 culverts. The pro-
posed southern corridor would be about 83.9 km (56.2 mi) long and would
require one major bridge, four minor bridges and about 182 culverts.

Though operations at the mine and mill would continue year-round, activity
at the port site would be limited to the receipt of supplies and fuel during
the summer sealift, and the shipment of concentrates from late June until
early October. Climatic constraints on shipping activities thus require that
adequate storage facilities for concentrates, fuel and other supplies exist at
the port site. Only emergency and temporary ship loading crews would be
housed there.

Two methods to transfer concentrates from the port site storage facility to
ocean going vessels are included in the alternatives: a short causeway/
lightering transfer system and a short causeway/offshore island transfer
system. Both systems would use a 122 m (400 ft) causeway/dock structure
as an interface between the shore and the concentrate loading vessels or
offshore island. The lightering system would use two 4,535 Mg (5,000 ton)
lighters and two support tugs to transfer concentrates from the dock
directly to the side of a moored ocean-going ship. The offshore island
system would use an approximately 226,750 Mg (250,000 ton) surplus oil
tanker which would be ballasted to the bottom about 1,097 m (3,600 ft) from
shore. This approximately 305 m (1,000 ft) tanker "island" would serve as
an offshore dock for loading/unloading smaller, ocean going ships.

Cominco's most probable development schedule shows the winter of 1985-86 as
the beginning of construction. The construction period would last a minimum
of 24 months with mining beginning in 1988. The actual beginning of con-
struction would depend on world economic conditions, ability to complete de-
tailed engineering design, and the progress of the environmental permitting
process.

EXISTING ENVIRONMENT

The Red Dog project area encompassing the mine, mill, housing and tailings
pond sites, and the transportation corridor and port site options, fall within
the northwestern corner of the NANA Regional Corporation's boundaries.
Nearly all of the study area is undeveloped and is within the so-called
unorganized borough. That is, it is outside any incorporated city or bor-
ough governmental jurisdiction. Only the mine area facilities in Red Dog
Valley and a thin strip immediately to the south would fall within the North
Slope Borough.

The project area is characterized by moderately sloping hills, broad stream
valleys and coastal lowland lagoon systems. The entire area is underlain by
permafrost. Gentle, poorly defined surface undulations are caused by pat-
terned ground, old drainage channels, thaw lakes, and other depositional,
erosional or permafrost related features. The seasonal thaw or active layer
varies throughout the area. It generally ranges from 50 to 100 cm (20 to 39
in) deep in vegetated areas and may range up to 3 m (10 ft) deep on
exposed, rocky hillsides.



Vegetation types at the mine site, along the transportation corridors and at
the alternate port sites range from xerophytic (dry-adapted), upland mat
and cushion tundra to wet, lowland sedge-grass marsh. Vegetation consists
primarily of cotton-grass tussock tundra, low shrublands and herbaceous
meadows, in order of relative abundance.

waterfowl and shorebird use of the project area is centered along the coast
during the spring and fall migrations, although coastal and inland breeding
occurs. Portions of the project area provide good habitat for cliff nesting
raptors including the endangered peregrine falcon, golden eagle, gyrfalcon
and the rough-legged hawk.

Five large terrestrial mammal species are found in the project area: caribou,
muskoxen, moose, Dall sheep and brown bear. The Arctic caribou herd,
numbering approximately 190,000 animals and the largest herd in North
America, encompasses the project area within its range. Caribou use the
Asikpak, Kivalina, Wulik and Omikviorok River drainages, and probably the
Singoalik River drainage, for winter range. A small herd of muskoxen
appears to be established on winter range in the Rabbit Creek Valley south
of the Mulgrave Hills. A larger herd is established to the northwest in the
Cape Thompson area. Moose are found in the region closely associated with
riparian tall shrub communities along major rivers and streams, particularly
during the winter. Dall sheep habitat in the project vicinity is limited to
the Wulik Peaks and the mountains bordering the headwaters of the Wulik
River and lkalukrok Creek. Brown bears are found throughout the project
area. Other important terrestrial mammals include the wolf, wolverine and
red fox.

Water quality in the major rivers of the project area, the Kivalina, Wulik and
Omikviorok, is typical of unpoliuted fresh water in the Arctic. These rivers
are clear water streams with low levels of color, suspended solids, turbidity
and nutrients. lkalukrok Creek has similar water quality characteristics,
except below its confluence with the lower quality waters of Red Dog Creek.
The waters of Red Dog Creek are atypical of most undeveloped Arctic
streams because of the toxic concentrations of cadmium, lead, zinc and iron
that enter the main stem of the creek as it flows through the highly min-
eralized Red Dog ore body. Waters not affected by the ore body in the
upper portion of the main stem, the North Fork, and most of the South Fork
exhibit high water quality.

Important fishery resources in the Kivalina, Wulik and Omikviorok River
drainage systems include Arctic char, Arctic grayling and various salmon
species.

Important marine fish found in the area include starry flounder, Arctic
flounder and saffron cod. Marine mammals present include ringed, spotted
and bearded seals, harbor porpoise, belukha, and the endangered Gray and
bowhead whales.

wind and wave conditions along the coast have a significant effect on sedi-

ment transport. Long-term net transport is generally in a southeasterly
direction. The Chukchi Sea typically has relatively warm, low salinity water

Vi



present near shore. Sea ice generally begins to form on the coast in early
October, but periodic high winds and waves may delay formation of a solid
cover until January. The ice cover usually disappears by early July.

The earliest known prehistoric cultural remains in the vicinity of the Red
Dog project area are located on a series of beach ridges at Cape Krusen-
stern, and form the core of the Cape Krusenstern National Monument. A
major portion of the project area is within the Cape Krusenstern Archeolog-
ical District. The known major archeological sites for which the Monument
was created are located on beach ridges. Inland, archeological sites are
more scattered and indicate a less intensive settlement pattern involving
limited use. Beach ridge sites would not be subject to impact. Known
inland sites within the Monument or within the Cape Krusenstern Archeolog-
ical District would be avoided by project design. The easily visible concen-
tration of houses and occupied beach ridge sites in the Monument are often
used as a diachronic model of human life in northwestern Alaska. Sites
within the Red Dog project area are typical of the region and consist of
surface scatters, or shallowly buried deposits of lithic materials that were
used in making stone artifacts.

Subsistence is vital to the economic well being and nutrition of most of the
region's residents. Approximately 55 percent of all households obtain half or
more of their food supply by subsistence hunting, fishing and gathering.
In a region where imported foodstuffs are costly and cash income depressed,
the economic importance of the subsistence food supply is evident.

SCOPING

The EIS scoping process identified the following 12 issues of concern for the

project:
® Maintaining the quality and quantity of water

® Maintaining the quality and quantity of fishery habitat, and mini-
mizing disruption of fish movements

Maintaining the quality and quantity of wildlife habitat, and mini-
mizing impacts on wildlife

¢ Minimizing impacts on coastal geologic processes
Minimizing impacts on marine life

Protecting subsistence resources and their use
° Protecting cultural resources

Minimizing the social, cultural and economic impacts on residents of
the region

Designing project components from a regional use perspective
Impacts on Cape Krusenstern National Monument
® Technical feasibility

Economic feasibility

vii



OPTIONS SCREENING PROCESS

To address those 12 issues, the scoping process also identified a total of 30
options and seven suboptions for the 11 project components (see first column
of Table 1 for list of components). To determine reasonable options, a two-
step options screening process was conducted. (n the first step all options
were reviewed to eliminate from further consideration those which were
clearly unreasonable or infeasible primarily for environmental or technical
reasons. This resulted in 11 options and one suboption being eliminated.

In the second step, the remaining options were individually evaluated in de-
tail from the perspective of each resource or technical discipline (e.g.,
water quality, wildlife, subsistence, technical feasibility). For each disci-
pline, a specific set of "options screening criteria" was used to identify
potential impacts for each option. Then, each option was compared to all
other options for each of the 11 components to identify the best option (i.e.,
the one with the least potential impacts) for each component.

Following the options screening process, the best options for eight of the 11
components were relatively easy to identify. However, three components
(transportation corridor location, port site location and marine transfer facil-
ity) had two options each which adequately addressed one or more of the
12 issues. These options were therefore retained and, with the other eight
options, were used to form the alternatives (Table 1).

IDENTIFICATION OF ALTERNATIVES

The identification of alternatives process was relatively straightforward as
there were only three combinations (and hence alternatives) necessary to
address the issues raised by the three components with more than one option
remaining. The three action alternatives and the no action alternative for
the Red Dog project are described below.

Alternative 1

This alternative would site the tailings pond in the South Fork of Red Dog

Creek with the mill in close proximity to the west. A worker camp would
be located close to the mill. Power would be supplied by diesel generators
also sited near the mill. Water would come from an impoundment on Bons

Creek 1o the south of the tailings pond and airstrip. All these facilities, as
well as the mine, would be located on private land owned by NANA.

Transportation would be by year-round road along the southern corridor to
a port site at VABM 28 on private NANA land within the boundaries of Cape
Krusenstern National Monument. The transfer facility would be the short
causeway/offshore island.

Alternative 2

This alternative is the same as Alternative 1 for all components except the
transportation corridor and port site location. It includes the northern
transportation corridor to a port site at Tugak Lagoon.

viii



Table 1

OPTIONS USED TO FORM ALTERNATIVES

Component Option(s) Suboption
Mine Location Fixed
Tailings Pond Location South Fork Red Dog Creek
Mill Site Location South Fork Red Dog Creek
Worker Housing
Type Campsite
Location South Fork Red Dog Creek
Water Supply Bons Creek
Power Generation Diesel

Transportation

Corridor Location Northern Asikpak Route
Southern Kruz Route
System Road Year-round
Port Site
Location Tugak Lagoon
VABM 28
Transfer Facility Short Causeway/Lightering

Short Causeway/Offshore
Island

Alternative 3

This alternative is the same as Alternative 1 except that the transfer facility
would be the short causeway/lightering option instead of the short causeway/
offshore island option.

No Action Alternative

The No Action Alternative is defined as meaning no development of the Red
Dog project would occur. The No Action Alternative would result from
denial of at least one, or perhaps more, of the federal or state permits
necessary for project development. Or, it could mean that the project
sponsor chose not to undertake the project.

ix



COMPARISON OF ALTERNATIVES

The impacts of each of the three action alternatives were compared by an
evaluation against the 12 issue criteria identified during the scoping process
(Chapter Ill). The quantified impacts of each alternative (Table 2) were
then compared for identification of the preferred alternative.

IDENTIFICATION OF PREFERRED ALTERNATIVE

Alternative 1, comprised of the southern corridor, VABM 28 port site and
the offshore island facility, has been identified by the co-lead agencies as
the preferred alternative. The Corps has not identified a preferred alterna-
tive and will not until the Record of Decision.

The preferred alternative would require a road through Cape Krusenstern
National Monument, and, therefore, an ANILCA Title X| permit would be
needed. This would require that the transportation system be evaluated
against the standards set forth in Section 1105 of ANILCA. The Title Xl
application was filed by Cominco with the NPS, Corps and EPA, each of
which has land management and/or permitting responsibility for the project.
This application is undergoeoing review by the NPS, Corps and EPA. A copy
of the Title XI| application and agency review comments are included in this
document as Appendix 6.

ENVIRONMENTAL CONSEQUENCES OF THE PREFERRED ALTERNATIVE

The mine area facilities (mine, tailings pond, mill site, worker housing,
water supply, airstrip and all associated access roads) would directly disturb
a total of about 541 ha (1,336 ac) of vegetation in Red Dog Valley. Devel-
opment and operation of these facilities might have an indirect impact upon
caribou by displacing some animals from marginal winter range. This impact
would not be significant on more than a local basis and no other wildlife
species would be significantly impacted.

Ninety-five percent of the metal loads in the main stem of Red Dog Creek
above the South Fork come from an area bounded by the exposed ore zone.
Since this area would be developed, with runoff diverted to the tailings pond
where water treatment would occur prior to discharge, water quality in the
naturally contaminated main stem of Red Dog Creek could improve. There
would be no significant impacts on fishery resources from mine area facili-
ties.

Four archeological sites are located in the immediate area of the mine site.
Two of these could not be avoided during ore removal, and therefore they
would be evaluated for eligibility to the National Register of Historic Places.
If eligible, mitigation actions would be included in the Advisory Council on
Historic Preservation (ACHP) commenting procedures developed in consulta-
tion with the State Historic Preservation Officer (SHPO) and the federal
agencies permitting the project. Wherever feasible, road alignments and
other facilities would be designed to
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Table 2

EVALUATION CRITERIA MATRIX SHOWING RELATIVE TOTAL IMPACT

VALUES ASSIGNED TO THE THREE ACTION ALTERNATIVES

Evaluation Criteria

ALTERNATIVE 1

ALTERNATIVE 2

Southern Corridor
VABM 28 Port Site

Offshore [sland Fac.

Northern Corridor

Tugak Lagoon P. S.
Offshore Island Fac.

ALTERNATIVE 3

Southern Corridor
VABM 28 Port Site
Lightering Facility

1.

10.

11.
12.

Minimize Risk of Water
Quality Degradation

. Minimize Impacts to Fish

and Fish Habitat

. Minimize Impacts to Wildlife

and Wildlife Habitat

. Minimize Impacts to Coastal

Geologic Processes

. Minimize Impacts to Marine

Life and Marine Habitat

. Minimize Impacts to

Traditional Subsistence
Harvest Activities

. Minimize impacts to

Cultural Resources

. Minimize Social, Cultural and

Economic Impacts upon
Residents of the Region

. Maximize the Potential for

Other Regional Uses

Minimize Impacts on Cape
Krusenstern National
Monument

Minimize Technical Complexity

Minimize Costs

Low Risk

Low Impact

Low Impact

Low Impact

Low Impact

Low Impact

Low Impact

High Risk

High Impact
High Impact
Low Impact
Low Impact

High Impact

Low Impact

Moderate Risk
Moderate Impact
Low Impact

Low Impact
Moderate Impact

Moderate Impact

Low Impact

These impacts would be similar for all three alternatives.

High Potential

High Impact

Moderate Complexity
Low Cost

High Potential

Low Impact

High Complexity
High Cost

Moderate Potential

Moderate impact

Moderate Complexity

Moderate Cost




avoid direct impact to these sites. If sites could not be reasonably avoided,
recovery operations would be conducted to preserve the site data. The mine
site vicinity possesses little value for subsistence or recreational fishing and
hunting, and no significant impacts would be anticipated.

Construction of the southern transportation corridor from the mine area
through Cape Krusenstern National Monument to the coast at VABM 28 would
directly disturb a total of about 197 ha (487 ac) of vegetation. Several nest
sites of birds of prey, including three of the endangered peregrine falcon,
have been reported along the southern corridor. The peregrine nests would
not be significantly impacted because the road alignment has been altered to
provide a buffer of at least 3.2 km (2 mi) around the nests. The corridor
passes through presently used caribou winter range. Indirect habitat loss
for caribou would likely be significant only on a local basis, but could, as
other developments occurred in the region, be significant on a greater than
local basis if changes to historical caribou migrations occurred.

Impacts on hydrology and water quality would be insignificant as proper
methods of road construction and drainage control would be followed. The
road would cross 11 streams which are known to contain fish, but no sig-
nificant impacts to fish movements or spawning and/or rearing habitat would
be expected.

Construction of the southern corridor could impact 12 archeological sites, six
within Cape Krusenstern National Monument. All reasonable measures would
be taken to avoid these sites by realigning the road. Recovery operations
would be conducted under terms of the Memorandum of Agreement to pre-
serve the site data and material that could not be preserved in place.

Construction of the port site would directly disturb about 20 ha (50 ac) of
vegetation. No terrestrial wildlife species would be significantly impacted on
greater than a local basis. Port Lagoon would be breached to shelter barges
during construction and operation, but impacts to fish and invertebrate
species would be insignificant. Construction of the transfer facility would
also have minimal impact on anadromous and marine fish, as well as on
marine birds and mammals.

Impacts from the alteration of sediment transport patterns by the port site
causeway would be insignificant on more than a local basis. Port site con-
struction could increase sediment loading for a short period, but long-term
impacts on marine water quality would be insignificant. Potential impacts
from spilis of fuel, concentrates or mill reagents would be expected to be
insignificant on greater than a local basis.

The remains of the historical reindeer herding facility at the VABM 28 port
site could be directly or indirectly impacted by the port facilities. Recovery
and recording operations would be developed if the site could not be avoided
by redesigning the facility.

Marine mammal hunting is generally confined to the winter and spring months
when the port would be ice-bound, so ship traffic from the port should not
significantly disrupt subsistence harvest activities. Port construction and
noise from year-round activities aboard the offshore transfer facility would
likely displace some marine mammals from the immediate area.
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Although the majority of the area is on private and state land, the unde-
veloped nature of the project area would be permanently altered with the
loss of wilderness characteristics such as solitude and the opportunity for
primitive types of recreational experiences.
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INTRODUCTION

This introduction explains the requirement for an Environmental Impact
Statement (EIS), the purpose of an EIS, and describes the process by which
it is developed. It also explains how the EIS document is organized and how
to effectively comment on the EIS.

WHY PREPARE AN EIS?

The National Environmental Policy Act (NEPA) of 1969 requires the prepara-
tion of an EIS whenever a proposed major federal action could significantly
affect the quality of the human environment. In the case of the Red Dog
project, the issuance of several major federal permits required before the
project could proceed constitutes a set of major federal actions. These
permits include the National Pollutant Discharge Elimination System (NPDES)
Permit from the Environmental Protection Agency (EPA), and the Department
of Army Permit from the U.S. Army Corps of Engineers (Corps). The
NPDES Permit would authorize a wastewater discharge from the mining and
milling operations. The Department of Army Permit would authorize dredging
and filling operations within waters of the United States.

Additionally, Cominco has applied to the Department of the Interior (DOI) for
permission to construct a mining access road through the northwest corner
of Cape Krusenstern National Monument. This road would provide a means
of transporting lead and zinc concentrates to a regional saltwater port on the
Chukchi Sea. The process for authorizing construction of this transporta-
tion system, which includes the port and the road, is governed by Title Xl
of the Alaska National Interest Lands Conservation Act (ANILCA) of 1980.
The Title X|I process requires compliance with NEPA, as well as approvals
from the President and Congress.

This EIS is therefore being written to fulfill the permitting requirements of
EPA and the Corps as well as the EIS requirements of Title XI. EPA and
DOI share the lead responsibility for preparing this document. The Corps is
a cooperating agency. The NEPA regulations which outline the purpose,
requirements and procedures for this EIS process may be found in the Code
of Federal Regulations at 40 CFR Parts 1500 to 1508.

While the federal permitting actions require the preparation of an EIS, NEPA
regulations also require that the EIS address, to the fullest extent possible,
state and local planning requirements. This EIS therefore provides an
information base which allows state and local agencies to begin addressing
state right-of-way permit conditions, tideland lease stipulations and a number
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of other necessary permits (including state certification of the EPA and
Corps permits). However, in several cases, the information necessary to
fully address certain state and local permits has not yet been developed.
These permits, which generally require detailed engineering information, will
be sought after the location, size, etc., of the major project components
have been determined by the EIS process.

HOW DOES THE EIS PROCESS WORK?

The primary purpose of the EIS process is to ensure that environmental
information is available to public officials and citizens before permit decisions
are made and before actions are taken. The process must encourage and
facilitate public involvement in the decisions affecting the quality of the
human environment. "Scoping" is the first step of the EIS process.

The purpose of the scoping process is to provide the opportunity for mem-
bers of the public, interest groups and agencies to assist in defining the
significant environmental issues related to the proposed project. For the
Red Dog project, examples of these issues include water quality, fisheries,
subsistence and impacts on Cape Krusenstern National Monument. Once
these specific issues are identified, they are described in a document called
the Responsiveness Summary that is distributed to all interested agencies
and parties. These issues form the primary basis for determining the range
of alternatives considered in the EIS.

Following scoping, the lead agency or agencies must ensure that sufficient
environmental information is available to adequately address the significant
issues raised during the scoping process. Alternative means of achieving
the proposed project's objectives are developed and the environmental impacts
are studied and compared. Finally, the EIS document is prepared and dis-
tributed to the public in draft form (DEIS) for a minimum of 45 days for
formal review. During this period, public hearings or meetings are held to
discuss the DEIS and to receive comments. Written comments may also be
submitted, and they are encouraged.

Following public review of the DEIS, comments are evaluated and the DEIS
changed accordingly. All  written comments received during the review
period are actually reproduced in the final EIS (FEIS), and the points raised
are individually addressed in that document. The FEIS is then distributed
for another public review period of at least 30 days before any decisions
about the project can be implemented. This is to allow for additional public
comments on the FEIS.

Once a permit decision has been made, a formal public record of decision is
prepared by each permitting federal agency. The Record of Decision (ROD)
states what major permit decision was made, identifies all alternatives con-
sidered including those considered environmentally preferable, and may dis-
cuss preferences among alternatives based on factors such as economic,
technical, national policy and agency mission considerations. The ROD also
states what mitigation, monitoring, and other means to avoid or minimize
environmental harm were adopted, and if not, why they were not.



EIS DOCUMENT STRUCTURE

The format for an EIS is prescribed by the NEPA regulations. Each section
has a specific purpose and often is required to include certain kinds of
information. Following is a brief description of the major sections of an EIS.

(o]

Summary - An adequate and accurate summarization of the EIS
stressing major conclusions, areas of controversy, and the issues to
be resolved.

Purpose of and Need for Action - This chapter (1) specifies the
underlying purpose of the action for which the EIS is being written,
and why the action is needed.

The Proposed Project - This chapter (i1) describes the individual
components of the project (e.g., mine, mill, power source, trans-
portation system) and the specific options being considered for each
component. It tells how the project will be developed.

Alternatives Including the Proposed Action - This chapter (Ill) is
the heart of the EIS. It describes all the initial options that were
considered for the project, why many of them were eliminated, and
how the final options and alternatives were selected. Then, based
on the information and analyses presented in the chapters that follow
on Affected Environment (1V) and Environmental Consequences (V),
this chapter presents the environmental impacts of the proposed
project alternatives in comparative form, thus sharply defining the
issues and providing a clear basis for choice by the decision-makers
and the public. It also identifies and describes the preferred alter-
native.

Affected Environment - This chapter (1V) succinctly describes the
existing environment of the area which would be affected by
development of the project. It explains what the environment is like
now, before project development begins.

Environmental Consequences -~ This chapter (V) forms the scientific
and analytic basis for the comparison of alternatives in Chapter IlIl.
It details the potential environmental impacts which could be ex-
pected for each alternative considering the mitigation, monitoring and
reclamation procedures which would be used. In addition, it de-
scribes unavoidable impacts; discusses any irreversible or irretriev-
able commitments of resources; and describes the relationship be-
tween short-term and long-term productivity.

Summary of Permit and Regulatory Programs - This chapter (V1)
briefly describes the major federal, state and local permits, contracts
and other approvals required for project development, and discusses
how the EIS incorporates the relevant information to assist agencies
in their permitting decisions.




°  Consultation and Coordination - This chapter (VIl) describes the

process for soliciting input from agencies and the public, and how
the process was coordinated with the agencies' permitting processes.

Public Response to the DEIS - This chapter (X) includes a response
to comments received during the DEIS review, both at public hear-
ings and as written comments. Responses indicate how the final
document was changed or why no changes were made.

o]

Appendices - This section incorporates important supplementary
material prepared in connection with the EIS which is more appro-
priately presented separately from the body of the document.

Note that several words in the text are followed by an "*". These are
technical terms which are defined in the Glossary (Chapter Xlil). The
Glossary also contains acronyms, abbreviations and measurement equivalents.
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I. PURPOSE OF AND NEED FOR ACTION

INTRODUCTION

Under the terms of the National Environmental Policy Act of 1969 (NEPA), all
federal agencies must build into their decision-making processes ways both to
consider the environmental effects of proposed actions and to minimize the
adverse impacts of those actions. The Environmental Impact Statement (EIS)
required by Section 102(2)(c) of NEPA is the action-forcing mechanism to
accomplish those tasks.

DESCRIPTION OF PROPOSED ADMINISTRATIVE ACTIONS

The U.S. Environmental Protection Agency (EPA) has been considering the
issuance of a New Source National Pollutant Discharge Elimination System
(NPDES) Permit for wastewater discharge from the proposed Red Dog mine
project in northwest Alaska. Also, the U.S. National Park Service (NPS)
has been considering the issuance of a right-of-way permit for a road cor-
ridor across Cape Krusenstern National Monument for the same project. The
issuance of either of these permits would be a type of federal action which is
subject to NEPA. Pursuant to NEPA, and implementing regulations issued by
the Council ®&n Environmental Quality (CEQ), EPA, the U.S. Department of
the Army and the U.S. Department of the Interior (DOI), this EIS has been
prepared to evaluate the potential impacts of the proposed actions on the
environment.

EPA's NPDES regulations [40 CFR 122.29(c)(2)] require that the EIS include
a recommendation on whether the NPDES Permit should be issued, denied or
issued with conditions, and further, require that such action shall occur
only after a complete evaluation of the projected impacts and recommendations
contained in the Final EIS (FEIS).

Pursuant to Title XI* of the Alaska National Interest Lands Conservation Act
of 1980 (ANILCA), in cases where transportation and utility systems would
cross conservation system units, a consolidated application must be filed with
appropriate federal agencies. Because the NPS does not have existing
authority to grant rights-of-way for industrial public use transportation
systems, a consolidated Title X! application to cross Cape Krusenstern
National Monument must be submitted to Congress and the President for
approval. The NPS is required to evaluate the proposed transportation
system across the Monument to determine whether it is compatible with the

* Defined in Glossary.



purposes for which the Monument was established, and whether there is any
economically feasible and prudent alternative route for the system.

In addition, the U.S. Department of the Army Corps of Engineers (Corps),
Alaska District, has jurisdiction over this action under Section 10 of the
River and Harbor Act of 1899 which provides for control over structures
or work in or affecting navigable waters of the U.S.; and under Section 404
of the Clean Water Act which provides for regulation of the discharge of
dredged or fill material into U.S. waters, including wetlands. Action by the
Corps could result in denial of the permit, issuance of the permit, or issu-
ance of the permit with stipulations. The Corps intends to adopt this docu-
ment to fulfill its NEPA obligations if its concerns are satisfied in the FEIS.

The 30-day review and comment period for this FEIS begins when the Notice
appears in the Federal Register announcing the availability of this FEIS.

PROJECT LOCATION, HISTORY AND STATUS

Cominco Alaska, Inc. proposes to develop the Red Dog mineral prospect on
Red Dog Creek, just west of Deadlock Mountain in the De Long Mountains of
the Western Brooks Range (Fig. 1-1). The site is located approximately
131 km (82 mi) north of Kotzebue, 55 km (34 mi) north of Noatak, 89 km (55
mi) east-northeast of the Chukchi Sea at Kivalina, and 161 km (100 mi)

southeast of Cape Lisburne. it is 168 km (105 mi) north of the Arctic
Circle.

The project would consist of an open pit lead/zinc mine, mill, diesel power
generators, tailings pond*, housing and water supply facilities. All of these
facilities would be located on private lands owned by the NANA Regional
Corporation which are part of a selection of at least 8,975 ha (22,176 ac) in
the Red Dog Valley. The mine area facilities would be connected by a road
corridor to a port and shipping facilities located at the coast. The proposed
mine contains approximately 77 million Mg (85 million tons) of ore and the
expected mine life is at least 40 years.

Passage of the Alaska Native Claims Settlement Act (ANCSA) in 1971 called
for the evaluation of the resource potential of lands considered for possible
inclusion in wvarious national conservation systems. One of the areas of
study was the De Long Mountains. In September 1975 the U.S. Bureau of
Mines issued a press release outlining the findings of its work in that area.
This press release spurred considerable interest from the mining industry.
In the years to follow, two major exploration efforts, one by Cominco and
the other by GCO Minerals Company, resulted in the staking of some 18,000
claims in the area to the west and southwest of the Red Dog prospect (Fig.
I-2). The NANA Regional Corporation obtained selection rights to the Red
Dog area with the passage of ANILCA in 1980.

After the establishment of its right to the Red Dog deposit, NANA sought a
partner to aid in development of the project. After discussing the project

* Defined in Glossary.
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with a number of mining companies, NANA selected Cominco as its partner.
In the spring of 1982, a letter of agreement was signed which outlined the
relationship between Cominco and NANA. That agreement called for Cominco
to lease the property from NANA and to act as operator of the project.
Cominco would be responsible for permit acquisition, design, construction,
financing and operation of the mine. NANA would receive 50 percent of the
net profits of the project over time.

In August 1982 GCO Minerals made application to the U.S. Bureau of Land
Management (BLM) and the Alaska Department of Natural Resources (DNR)
for a transportation right-of-way from their Lik mineral prospect (only 19 km
[12 mi] northwest of Red Dog Vailey) to the Chukchi Sea. In January 1983,
Cominco formally made application to EPA for an NPDES Permit. EPA then
made a determination under NEPA that its issuance of that permit would
constitute a significant action affecting the human environment. This
determination formally began the EIS process, with EPA as the lead federal
agency. Ott Water Engineers, Inc. of Anchorage was then selected by EPA,
in consultation with Cominco, as the third party contractor to prepare the
EIS for EPA. Faced with two similar right-of-way applications, federal and
state agencies decided that only one transportation corridor would be
approved, and that only one EIS would be written for both applications to
select that route. After further discussions among the applicants and
agencies, GCO Minerals requested that its application be held in abeyance.

During February and March of 1983 an EIS scoping process identified the
major issues associated with the Red Dog project. In late spring Cominco's
baseline data collection program, which was initiated in the spring of 1981,
was extended through the summer of 1983.

As the EIS process progressed, the possibility emerged that a transportation
corridor through Cape Krusenstern National Monument might be selected as
the preferred alternative. Cominco then began to explore with NPS the
ANILCA Title Xi process for securing a right-of-way across the Monument.
On November 7, 1983 Cominco made a formal Title X application to the NPS.
Cominco's application is the first ever filed. At that point, DOl became co-
lead agency with EPA for the EIS process in accordance with the Memorandum
of Agreement among EPA and the cooperating agencies. Title X| applications
were also filed with EPA and the Corps.

In June 1983 NANA began separate discussions with the NPS for a land
exchange. This exchange, if successfully negotiated and implemented, would
alter the northwest boundary of the Monument to exclude lands surrounding
the preferred transportation corridor, thereby making a Title XI permit un-
necessary. The NPS would receive NANA lands for inclusion within the
Monument, as well as other lands and interests outside the Monument. Land
exchange discussions are expected to continue throughout the EIS and Title
X| processes. If the preferred alternative were developed with a land
exchange, the environmental impacts would be similar.

Cominco's most probable schedule (Fig. 1-3) shows the winter of 1985-86 as
the beginning of construction. The construction period would last a minimum
of 24 months with mining beginning in 1988. The actual beginning of con-
struction would depend on world economic conditions, ability to complete de-

I -5



IN3WdIHS 31LVHLN3IONOD

dN-1¥V1lS 43103royd

1IN3INJOT3A3A INIW

(311S) NOILONYLSNOD TN

NOILONYLSNOD Avoy

ONIY3I3NION3 NOIS3a

"4ON3 411314 IVIINHO31039

S1INYd3d NOILONYLSNOD

$53004d SI3

886 |

1861

986 |

G86l

v86l

€86l|

FIGURE I-3 RED DOG PROJECT

DEVELOPMENT SCHEDULE)




tailed engineering design, and the progress of the environmental permit pro-
cess. In the event that any delays in the schedule occurred, the necessity
to meet annual sealift* windows would require modification in the construction
period by one year increments.

COMINCO AND NANA OBJECTIVES

The agreement between NANA and Cominco for development of the Red Dog
mine represents a melding of social, cultural, environmental and economic
interests. The intent of the agreement is to allow development in a manner
that provides for: a long-term economic base for the NANA region; jobs for
NANA shareholders and other Alaskans; a source of lead/zinc concentrates
and an economic return for Cominco; and minimal impacts on the region's
social, historical, cultural and subsistence lifestyles. Important features of
the agreement include:

° A rate of production jointly determined to maximize life of the mine
and economic return.

° Development of "temporary" facilities to house workers on a rota-
tional basis to eliminate the long-term disruptive influence of a new
townsite on the existing village lifestyle of the region.

° A commitment to develop and operate the project with careful consid-
eration for the existing subsistence lifestyle of the region. NANA
has the authority to suspend operations if the project were to have
too negative an effect upon subsistence (e.g., during caribou, fish
or marine mammal migrations).

° Complete reclamation of the area, to the extent feasible, following
completion of the project.

SCOPING ISSUES

During the scoping process, which involved the full participation of Cominco,
members of the public, special interest groups, and agencies involved in the
EIS process, the following 12 issues were identified as being of major con-
cern if the project were developed:

Issue 1: Maintaining the Quality and Quantity of Water

The project has the potential for both enhancement and degradation of
freshwater resources in the project area. Potential problems associated with
the project include:

° |ncreased sediment loads in watercourses from disturbed areas.

° Alteration of streamflow which could affect fish movements and
habitat.

* Defined in Glossary.



® Degradation of surface and/or groundwater through mine drainage,

heavy metal and trace element leachates, and the addition of reagent
chemicals.

Issue 2: Maintaining the Quality and Quantity of Fishery Habitat, and
Minimizing Disruption of Fish Movements

Construction of an overland transportation system and a port site has the
potential to disturb fish movements, spawning, and rearing habitats. Failure
to meet water quality criteria at the mine could also adversely affect fishery
resources.

Issue 3: Maintaining the Quality and Quantity of Wildlife Habitat, and
Minimizing Impacts on Wildlife

Development of several project components, particularly the overland trans-
portation system and the port site, has the potential to impact wildlife and
wildlife habitats. Specific concerns include:

[¢]

Direct habitat loss due to physical change.

° Indirect habitat loss due to increased activity and human disturbance.

° Alteration of traditional movement patterns (e.g., caribou).

Issue 4: Minimizing !mpacts on Coastal Geologic Processes

Development of a port site and concentrate shipping facilities has the poten-
tial to disturb natural sediment processes (e.g., longshore gravel transport).
Such disturbance might affect the integrity of coastal lagoons and could con-
ceivably affect the archeologically significant beach ridges at Cape
Krusenstern.

Issue 5: Minimizing Impacts on Marine Life

Construction and operation of a port site with fuel and concentrate loading
facilities and shipping activity could directly impact or cause the relocation
of marine species.

Issue 6: Protecting Subsistence Resources and Their Use

Construction and operation of the project could impact subsistence resources
and their use by residents of the nearby communities of Kivalina and
Noatak. Of particular concern are caribou, Arctic char, waterfowl and
marine mammals.

Issue 7: Protecting Cultural Resources

The project would be constructed and operated in an area of important arch-
eological resources as evidenced by the creation of Cape Krusenstern
National Monument around the significant archeological values of the Cape
Krusenstern beach ridges.



Issue 8: Minimizing the Social, Cultural and Economic Impacts on Residents
of the Region

Development of a large mining project in an otherwise rural area of north-
western Alaska would have impacts upon the social, cultural and economic
lifestyles of the region's residents.

Issue 9. Designing Project Components from a Regional Use Perspective

The design of several project components, particularly the port site and
transportation corridor, would significantly influence the future development
of the western De Long Mountains region of northwest Alaska. DNR has
indicated that they will permit only one, multi-use transportation corridor
through the region, so the siting and design of these components should be
made from a regional use perspective.

Issue 10: Impacts on Cape Krusenstern National Monument

Since some feasible transportation corridor options pass through Cape
Krusenstern National Monument, impacts on the Monument would have to be
evaluated. This issue could have national significance. While Title XI of
ANILCA establishes a process for gaining access through the Monument, the
act requires that there be no economically feasible and prudent alternative
route for the system. In addition, the act requires that a proposed trans-
portation corridor be compatible with the purposes for which the unit was
established.

Issue 11: Technical Feasibility

If project components or mitigation and reclamation measures became too com-
plex, an increased risk of failure could result, and technical feasibility
would then become an issue.

Issue 12: Economic Feasibility

If costs of project components or mitigation and reclamation requirements
exceeded reasonable or practical limits, economic feasibility would become an
issue.

FEDERAL, STATE AND MUNICIPAL PERMITTING REQUIREMENTS

Before construction and operation of the Red Dog project could begin,
Cominco must obtain several federal and state approvals. These are dis-
cussed in more detail in Chapter VI as they relate to the EIS process. Some
of the major permits, contracts or other approvals include:

Federal Government

U.S. Environmental Protection Agency (EPA):

° National Pollutant Discharge Elimination System Permit (NPDES)



® Review of U.S. Army Corps of Engineers Section 404 Permit

° Review of ANILCA Title XI Permit Application
U.S. Army Corps of Engineers (Corps):
° Department of the Army (DA) Permit under authority of Section 404

of the Clean Water Act (discharge of dredged or fill material into
U.S. waters, including wetlands)

°® DA Permit under authority of Section 10 of the River and Harbor Act
of 1899 (any structure or activity affecting navigable waters of the
u.s.)

® Review of transportation system under ANILCA Title Xi
U.S. National Park Service (NPS):

° Right-of-way for transportation system under ANILCA Title XI (if
Cape Krusenstern National Monument route were selected)

o

ANILCA Section 810 Subsistence Compliance Findings
U.S. Fish and Wildlife Service (FWS):

® _Possible Section 7 Consultation (for the endangered peregrine faicon)
National Marine Fisheries Service (NMFS):

® Possible Section 7 Consultation (for endangered marine mammals)
Advisory Council on Historic Preservation (ACHP)

® Consultation on Cultural Sites

State of Alaska

Department of Environmental Conservation (DEC):
° Air Quality Permit to Operate (including Prevention of Significant
Deterioration [PSD] Permit approval)
° Certificate of Reasonable Assurance (Water Quality)
® Wastewater Disposal Permit

° Solid Waste Disposal Permit
Department of Fish & Game (ADF&G):

° Title 16 Anadromous* Fish Protection Permit
° Title 16 Fishways for Obstructions to Fish Passage Permit

* Defined in Glossary.
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Department of Natural Resources (DNR):

° Right-of-Way Permit

® Water Rights Permit

° Dam Safety Permit

° Tidelands Use Permit
°® Tidelands Lease
Materials Sale Contract

Land Use Permit

State Historic Preservation Office (SHPO):

° Cultural Resources Clearance on State Lands

° Consultation on Cultural Sites, Federal Lands

Governor's Office of Management and Budget, Division of Governmental
Coordination:

® Coastal Zone Management Consistency Determination Concurrence

Local Government

North Slope Borough (NSB):

° Land Use Permit
COOPERATING AGENCY

In addition to the EPA and DO! as co-lead agencies, the Corps is a coop-
erating agency for the Red Dog EIS.

- 1
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Il. THE PROPOSED PROJECT

INTRODUCTION

Development of the Red Dog mining project would involve an open pit lead/
zinc mine located 131 km (82 mi) north of Kotzebue. The ore would be
crushed and the metallic sulfides concentrated in a mill near the mine site,
with the concentrates transported to the coast for shipment to market. While
the deposit has not yet been fully defined by geologists, at least 77 million
Mg (85 million tons) of ore exist. The ore contains approximately 5.0 per-
cent lead, 17.1 percent zinc, 75 g/Mg (2.4 oz/ton) silver and measurable
levels of barite. The project has a potential life of at least 40 years under
expected production rates, with the possibility of extension if additional ore
is found. The mine would be developed in two phases. The "initial" phase
of production would extend five years and produce approximately 434,450
Mg/yr (479,000 tons/yr) of concentrates (Table 11-1). The “expanded"
phase of production would extend from the sixth year of development
through the life of the project. Approximately 683,878 Mg/yr (754,000
tons/yr) of concentrates would be produced during this phase (Table 11-1).
Anticipated markets for the Red Dog ore concentrates include Canada, Europe
and Japan. '

The mine, tailings pond, mill, power plant, worker housing and water
reservoir would all be located within a 8,975 ha (22,176 ac) parcel of private
land owned by NANA in Red Dog Valley. The port site would also be on
private NANA land if located at VABM 28, and probably on NANA land if
located at Tugak Lagoon. The transportation corridor would be aimost
totally on public land.

PROJECT COMPONENTS AND OPTIONS

In reviewing this document, it is important that the reader understand the
relationship among the terms "“component", “option" and "alternative". The
project has several components, each one a necessary part of an entire
viable mining project (e.g., the mine, mill site, tailings pond, transportation
system, port site, etc.). For each component there may be one or more
options (e.g., a northern or a southern transportation corridor option). An
alternative is a combination of options (one for each component) that consti-
tutes an entire functioning project.

The EIS scoping process initially identified at least two, and often several,

options for each component. The process by which this large number of
options was screened to reduce the number to a manageable level, and the

-1



Table 11-1

CONCENTRATE PRODUCTION SCHEDULE

Daily Production

(Average Initial Production Rate Expanded Production Rate
Amount/Day) Mg* Tons Mg! Tons
Ore 2,721 3,000 5,079 5,600
Lead Concentrate 204 225 308 340
Zinc Concentrate 907 1,000 1,515 1,670
Barite Concentrate 127 140 127 140
Tailings* 1,678 1,850 2,766 3,050

Annual Production

Ore 958,700 1,057,000 1,779,534 1,962,000
Lead Concentrate 71,650 79,000 107,933 119,000
Zinc Concentrate 317,450 350,000 530,595 585,000
Barite Concentrate 45,350 50,000 45,350 50,000
Tailings 524,250 578,000 1,095,656 1,208,000

1 1 Mg (megagram) = 1.102 tons

1 ton = 0.907 Mg

Source: Cominco Alaska, Inc.

ultimate project alternatives were selected, is described in detail in Chapter
I1l. The following description of each project component, therefore, ad-
dresses only those component options which were ultimately retained and
are specifically addressed in at least one of the three action alternatives.

Mine

The Red Dog deposit is located on a side hill on the main fork of Red Dog
Creek. The immediate topography generally consists of rolling hills with
wide valleys. The zone of mining influence would impact the main stem of
Red Dog Creek (Fig. I1-1).

* Defined in Glossary.
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The ocutcropping ore body and its geological configuration dictate that a con-
ventional underground mine would not be feasible. Open pit mining would
require overburden (waste rock) removal from the surface of the ore body,
foliowed by drilling and blasting of the ore in benches within an open pit.
Overburden material not suitable for mill processing would be stockpiled near
the tailings pond.

The mine pit would be developed in two stages: preproduction followed by
production mining. During preproduction, overburden would be removed
from the pit, and access roads, pit ramps and the initial benches would be
established. Unmineralized overburden would be used for road and tailings
dam construction. Mineralized overburden would be stockpiled in a catch-
ment area above the tailings pond. During preproduction, it is estimated
that a total of 1,242,000 Mg (1,365,000 tons) of material would be removed.

Ore production rates are an important economic factor and are normally
based on the extent of services and the estimated quantities of concentrates
that would be accepted in the markets. Initial production mining would in-
volve the annual extraction of 958,700 Mg (1,057,000 tons) of ore. On an
initial operating basis, an average of 2,721 Mg (3,000 tons) of ore would be
sent each day to the concentrator (mill) for upgrading (Table 11-1). Drilled
and blasted ore would be loaded into mine type trucks using front-end
loaders. The mine trucks would transport the ore to a crushing facility
adjacent to the mill. The same loaders and trucks would be used to trans-
port low grade ore and waste materials to stockpiles at the tailings pond.
Ammonium nitrate would be used as a blasting agent to recover the ore.
This compound would be shipped and stored in sacks, and is not reactive
until mixed with fuel oil and detonated.

The open pit would be designed to optimize ore recovery with due considera-
tion given to protection of the Red Dog Creek watershed adjacent to the pit
area (Fig. 11-2). Pit slopes would be designed at 35 degrees and would be
confirmed by rock mechanics design. Benches would be 7.6 m (25 ft) high
and access ramps 18.3 m (60 ft) wide at an eight percent grade. The initial
pit would be approximately 244 m (800 ft) in diameter and could contain
seven benches down to the 297 m (975 ft) elevation. The final pit could be
853 m x 305 m (2,800 ft x 1,000 ft) in area and contain up to 28 benches to
the 152 m (500 ft) elevation.

A diversion ditch would be constructed between Red Dog Creek and the open
pit to collect runoff from the mine area. The ditch would initially intercept
runoff from an approximate area of 0.65 km? (0.25 mi2?). The depth of the
ditch would be sufficient to ensure that it would collect most of the ore zone
runoff from the south side of the creek. If significant subsurface inflow
from the creek occurred, a seepage cutoff wall would be added where neces-
sary to block this infiow.

The drainage ditch would also collect surface erosion sediment originating
from the open pit and the associated ore haul road to the mill. A pump
station would route runoff from the open pit to the tailings pond. The
ditch, collection sump and pump to the tailings pond would be sized for a
10-year recurrence 24-hour storm event. Adequate capacity would be
allowed for winter icings and snow accumulation. The ditch would be
cleaned of ice and erosion debris, if necessary, in late winter or spring to
retain capacity for spring breakup and summer storm runoff.

-4



ELEVATION

o
(24
~
o~
T
-

1300

EXPANDED
EXCAVATION

INITIAL
EXCAVATION

LATITUDE

L 145250

1250

1000

750 +

ORIGINAL GROUND

PROPOSED DIVERSION
DITCH/BERM

——wn ZOYEAR PROEUR,

A

\ EXPANDED

o=y

FIGURE Il -2 MINE PIT LAYOUT

_J




Tailings Pond

The location of the South Fork tailings pond in Red Dog Valley is shown on
Figure i-1. A detailed diagram of the approximately 237 ha (585 ac) tail-
ings pond facility is shown on Figure [l1-3. The tailings pond dam would be
in the form of an impervious earth-filled structure with a spillway designed
to maintain structural integrity in the event of an overflow. The earth-filled
dam would be constructed in stages. Prior to full production, the dam
would be constructed to contain five years of production tailings. The dam
would then be raised to its final elevation in stages during the next five
years. The top of the dam would be used as a road to haul ore from the pit
to the mill complex. The dam is designated to handle tailings from produc-
tion of the known ore body which is presently identified as 77 million Mg (85
million tons) of ore.

Thickened tailings slurry from the mill concentrating process would contain
about 60 percent solids by weight, with the liquid portion consisting of ex-
cess process water, dissolved minerals and perhaps some residual reagents.
The siurry would flow by gravity from the mill into the tailings pond. An
internal process using a thickener would be used to return water directly to
the mill process circuit as a step in minimizing process water loss. It is
estimated that approximately 85 percent of mill process water could be recir-
culated directly in the mill in this way. Additional mill process water would
be recycled from the tailings pond (25 percent) or from the freshwater
source (11 percent). These recycle estimates are based upon water balance
flowsheet data (Cominco Engineering Services, Ltd., 1983b). Tailings in the
form of a thickened pulp would be deposited behind the dam.

Red Dog Creek tributaries with known metal content of toxic concentrations
would continue to drain into the tailings pond for treatment, as would pre-
cipitation-related runoff. Diversion structures and ditches would be built to
control or prevent excess surface drainage of uncontaminated water into the
tailings pond. The surface water would be routed into the Bons Creek
drainage, thus reducing the amount of water accumulating in the tailings
pond. Chemical treatment and metals removal of tailings pond water would
take place in a treatment plant prior to discharge to the presently minerals-
contaminated Red Dog Creek. Discharges would occur only between May and
October. A seepage contingency dam would be constructed downstream of
the main tailings pond dam to collect any seepage and return it to the
tailings pond.

mill

Proximity to the mine and tailings pond were determining factors in mill loca-
tion. The proposed mill site would be on a small hill of bedrock outcrop
located opposite the ore body on the northwest side of the South Fork tail-
ings pond (Fig. lI-1). This site would be located within the pond catchment
area so that tailings slurry could flow by gravity from the concentrator com-
plex to the tailings pond. In addition, worker housing facilities would be
located within a reasonable distance of the mill site so that waste heat pro-
duced in the power generation process could be used to heat the accommoda-
tions.

I -6
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The proposed mill complex is shown on Figure Il-4. The approximately 14
ha (35 ac) complex would inciude a water treatment plant, a diesel-based
power plant, fuel storage and distribution facilities, and a vehicle mainten-
ance/warehouse structure in addition to facilities integral to the milling
process.

The project would use a selective flotation milling process to concentrate
valuable minerals. The flotation process would consist of three major steps:
size reduction, selective mineral concentration and moisture reduction of the
concentrates. During the milling process, lead, zinc and barite minerals
would be separated and concentrated, while the residual tailings slurry con-
taining waste rock would be directed to the tailings pond. Silver forms
complexes with the lead and zinc concentrates in the milling process, and
would be separated out later during smelting.

After grinding, the ore would be suspended in a water slurry and trans-
ported to flotation cells (tanks) where the valuable minerals would be sepa-
rated from waste materials in a froth flotation process. In this process,
valuable minerals adhere to air bubbles that rise to the surface of the tanks
and are removed. To make the process work efficiently, it is necessary to
add air and various reagents. The reagents either aid flotation of valuable
components or suppress flotation of waste material. This allows the bubbling
and frothing action to float different ore minerals selectively so that metal
concentrates can be produced. The ore minerals would be separated as
sulfide concentrates of lead and zinc, with barite recovered in the last stage
of the process as barium sulfate. Waste would include silicate minerals and
small concentrations of sulfides.

Following separation of the ore minerals from waste rock, dewatering of the
concentrates would take place using lead and zinc thickeners, followed by
filtration and thermal drying. Wherever possible, waste heat from the diesel-
based power generation would be used for drying the concentrates.

No reduction of sulfides to base metals or other changes in the chemical
composition of ore minerals would take place in the concentrator or at the
project site. The upgraded lead and zinc concentrates (which would also
contain silver) would be shipped to smelters outside of Alaska for processing
to refined metals. Barite concentrate would be dried and bagged locally for
possible use in formulating oil well drilling mud.

The mill would be a major consumer of water and, as such, recirculation of
process water would be used to the fullest extent possible. In addition to
concentrate thickeners, a tailings thickener would be used to recycle water,
thus decreasing the volume of tailings slurry produced. This would de-
crease the amount of water that would have to be treated, and would reduce
annual water demand by approximately 3,400 million £ (900 million gal).

Reagents are an integral part of mill operation and sufficient quantities for a
year's operation would be stored at the mill site. Reagents to be used for
the Red Dog project are shown in Table 11-2. These materials would be
supplied in annual shipments and stored in a secure area at the port site.
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Table 11-2

RED DOG CONCENTRATOR REAGENTS

Initial Production Expanded Production

_Mg/yr tons/yr Mg/yr tons/yr
Zinc sulfate (ZnSOy) 480 529 891 982
Copper sulfate (CuSOy) 480 529 891 982
Sodium cyanide (NaCn) 96 106 179 197
" Methylisobutyl carbinol (MIBC) 48 53 89 98
Sodium isopropyl xanthate 480 529 891 982
Sodium cetylsulfonate (EC-111) 72 79 72 79
Sulfuric acid (H2504) 959 1,057 1,780 1,962
Hydrated lime [Ca(OH),]* 2,396 2,642 5,845 6,443
Polyacrylamide flocculant* 5 6 5 6

(Percol 730)

* Note: Part of the lime and all of the flocculant supply would be used in
the wastewater treatment process.

The zinc (ZnSO4) and copper (CuSOy4) sulfates used as conditioners in flota-
tion would be handled in polylined and sealed palletized cartons of approxi-
mately 0.9 Mg (1 ton) capacity. These materials could be compatibly stored
together and their toxic environmental hazards are well known.

Sodium cyanide (NaCn) is a toxic reagent and must, at all times, be stored
and handled in isolation from other chemicals, particularly those which are
acidic in nature, including the sulfate salts. This material would be shipped
in 102 kg (225 Ib) sealed drums on pallets. The reagent is essential to the
metallurgical process as a depressant of iron minerals.

1 - 10



Methylisobutyl carbinol (MIBC) is an aliphatic liquid alcohol which has only a
moderate solubility in water. It is moderately toxic to aquatic life and com-
parable in this respect to most intermediate molecular weight liquid alcohols.
This chemical would be shipped in 181 kg (400 Ib) steel drums and could be
safely stored with the other chemicals.

Sodium isopropy!l xanthate is an essential sulfide mineral collector in the
flotation process, and is very toxic in the environment. It would be shipped
in approximately 0.9 Mg (1 ton) sealed, palletized containers which prefer-
ably would be stored apart from acidic materials. A potential problem with
xanthate is that it may deteriorate from prolonged contact with moisture and
then would require disposal as it would be unusable as a reagent.

Sodium cetylsulfonate (EC-111) is a paste-like surface active agent used for
barite flotation that has only a moderate solubility in water. It is essen-
tially non-toxic and has been approved for use in food applications. This
material would be shipped in 181 kg (400 Ib) steel drums on pallets and
would be compatible with all other reagents.

Sulfuric acid (H2S04) is a hazard to aquatic life by virtue of pH reduction
effects. Because of its liquid nature, spills would be difficult to contain and
the chemical could have long lasting impacts on vegetation recovery unless
lime were applied as a neutralizing agent. Sulfuric acid would be stored at
the port in an isolated, berm-protected bulk tank and hauled to the mine in
acid standard tank trailers of 24,227 2 (6,400 gal) capacity.

Lime would be used as a pH modifier in the mill flotation process and in the
wastewater treatment plant. It is only toxic in concentrations which result
in high alkalinity and would be relatively safe to manage in the hydrated
form. It would be shipped and stored in heavy-wall plastic bags of about
1.8 Mg (2 tons) capacity. There would be no constraints on its storage with
other reagents.

Polyacrylamide flocculant (Percol 730) is a slowly water soluble, high molec-
ular weight, acrylamide-based polymer that would be used as a solids set-
tling aid in the wastewater treatment plant. This material is relatively non-
toxic. It would be shipped in 23 kg (50 Ib) sacks on pallets and must be
protected from temperature extremes in storage or its effectiveness might
deteriorate.

The mill would produce lead, zinc and barite concentrates. Lead and zinc
concentrates would be shipped to the port site in covered gondola-type
trailers while barite would be moved in sealed containers on flat bed units.

The mill would operate on a continuous, round-the-clock basis for an esti-
mated 350 days per year. Initial and final mill production rates are shown
in Table Il-1. Concentrates would be transported from the mill site to the
main storage terminal at the port site in truck/trailer units. Approximately
nine to 12 daily truck trips to the seaport would be required to handle the
estimated daily production rate. Six weeks' production of concentrates could
be stored at the mill to allow for transportation delays during periods of bad
weather, when the roads were unsafe for travel, or if transportation activ-
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ities were temporarily suspended to protect subsistence activities or animal
migrations.

Wastewater Treatment Plant

Excess water from the mill process and site runoff would accumulate in the
tailings pond. By federal law only water from precipitation in excess of
evaporation can be discharged, and it must meet federal water quality
criteria for metals and suspended solids. All discharged water would be
drawn from the tailings pond and passed through a chemical treatment
process to reduce metals and suspended solids concentrations. Normal
discharge of treated water into the main stem of Red Dog Creek 19 m (62 ft)
below its confluence with the South Fork (Fig. 11-1) would occur during ice
free months from May to October.

The proposed treatment plant would be based on a High Density Sludge
(HDS) process that would use lime to neutralize acidity and precipitate
soluble metals as hydroxides, followed by flocculant-induced clarification to
remove solids. Treatment plant process reliability would depend on a sub-
stantial degree of internal sludge recycle to produce a final sludge with
about 10 times the density that could be achieved without recycle. This
feature is designed to enhance clarification and reduce the volume of waste
sludge by an order of magnitude. Approximately 9 Mg (10 tons) of sludge
solids as a 25 percent pulp density slurry would be produced each operating
day.

Worker Housing

A campsite or hotel-style facility would be constructed a reasonable distance
from the mill site complex. The actual location of the accommodations would
be more specifically defined during the detailed design stage of the project
in accordance with Mining Safety and Health Administration (MSHA) regula-
tions that mandate specific criteria for worker safety and comfort.

Approximately 225 to 250 full-time employees would comprise the project site
workforce at any given time. Workers would be scheduled on a rotation of
approximately two weeks on and two weeks off so the total project workforce
would be twice that figure. The projected mine/mill workforce breakdown
would be as follows:

Miners/Mill Operators 50 percent
Mechanics/Electricians 15 percent
Support 15 percent
Supervisory/Management 20 percent

Water Supply

The mill would be a major consumer of water so a guaranteed year-round
water source would be essential to the project. Wells would not be feasible
since the permanently frozen ground prohibits free-flowing water aquifers.

- 12



An approximately 25 ha (63 ac) water storage reservoir located on Bons
Creek at the south end of Red Dog Valley would serve as the water supply
(Fig. 11-5). A rock-filled dam would be constructed on bedrock foundation
near the existing airstrip, and a pipeline would follow the existing road
system to the mill site. The reservoir would also serve as a domestic water
supply. It would have a capacity of 1,462 dam?® (1,185 ac-ft) of water to
meet an expected total daily consumption rate of 1,136 £/min (300 gal/min)
for all the mine area facilities.

Power Generation

For the concentration of minerals to take place, a large amount of power
would be expended in grinding to achieve a fineness which allows adequate
liberation of lead sulfide, zinc sulfide and barite particles from waste par-
ticles. On an average basis, electric power at a rate of 19.3 kWh/Mg (17.5
kWh/ton) of mill feed would be required for the grinding process. In order
to meet this and other support facility demands, a dedicated power plant
would be necessary. The Red Dog project would consume approximately 10.2
MW, and an 18 MW diesel-based power plant would be installed to allow for
down time of some generators.

It was desirable to minimize both the loss of waste heat and air pollutant
discharge by designing a system whereby waste heat would be used for
concentrate drying, with the dryer exhaust treated in a scrubber or other
type of pollutant control device. Diesel fuel storage and distribution facil-
ities would be provided at the mill site. Fuel storage units (capacity of
4,800 bbls) would periodically be replenished from the main fuel depot at the
coast by tanker trucks or by ore trucks specially fitted with tanker units.

Transportation Corridor

A transportation corridor would link the Red Dog Valley mine facilities with
the Chukchi Sea coast. Two corridor options are included in the alterna-
tives: a northern and a southern corridor (Fig. 11-6). For the first
11.8 km (7.4 mi) the two corridors follow a common alignment. At a point
near Dudd Creek, the northern corridor swings westward across the Wulik,
Kivalina and Asikpak River drainages to a port site near Tugak Lagoon
24 km (15 mi) northwest of Kivalina. At Dudd Creek the southern corridor
continues southwest along the flanks of the Mulgrave Hills to a port site
near VABM 28, approximately 25.6 km (16 mi) southeast of Kivalina. The
topography of both corridors would be gentle enough to handle railroad
grades. Both corridors have therefore been laid out to accommodate a rail-
road at some future time.

Northern Corridor

The northern transportation corridor would be approximately 117.0 km
(73.1 mi) long and would require the construction of six major (greater than
30.5 m [100 ft]) multiple-span bridges, seven minor bridges and approxi-
mately 300 culverts. The route would traverse the main stems of lkalukrok
Creek, and the Kivalina, Wulik and Asikpak Rivers (Fig. l1-6). It would
cross approximately 12 streams which contain fish, including major char

I - 13
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spawning and overwintering areas along lkalukrok Creek, the Wulik River,
Grayling Creek and the Kivalina River. The route would provide access to
these fisheries streams.

Southern Corridor

The southern transportation corridor would be 89.9 km (56.2 mi) long and
would require the construction of one major bridge, four minor bridges and
approximately 182 culverts. The corridor would cross tributaries of the
Wulik, Noatak and Omikviorok Rivers near their headwaters, and would
generally stay at a higher elevation than the northern corridor until its
terminus at the VABM 28 port site (Fig. I1-6). It would cross approximately
11 streams which contain fish. None of the streams is considered a major
fishery stream; the route would not provide access to major fisheries
streams.,

Road Transportation System

The road haulage system would comprise a gravel surfaced road and double
truck/trailer haulage units similar to normal highway vehicles, but over-
sized. A truck and a trailer would weigh approximately 103 Mg (114 ton)
and 90 Mg (108 ton), respectively, or 201 Mg (222 tons) for one combined
truck and trailer unit. Nine to 12 daily truck/trailer round trips to carry
concentrates to the port site would be required for the first five years at
initial production rates. Following proposed expansion of production after
five years, daily concentrate transport trips would average between 16 and
20. Additional daily tanker and supply truck trips and one or two trips per
day by light utility vehicles would also occur. Inbound freight would likely
be containerized, though some specialized trailers such as tanker units (to
haul fuel oil to the mill site) would be required. Continuous maintenance of
the roadway would be necessary, thus requiring a full complement of road
maintenance and repair equipment.

Road Construction

Gravel or competent soils are the desirable materials for construction of the
road either as a base or as topping material. The roadbed or subbase would
be composed of granular fill averaging 2.0 m (6.5 ft) in thickness. The
road would be designed to meet Arctic engineering specifications for the
prevention of thermal degradation. The top surface of the road would be
9 m (30 ft) in width while the corridor boundary would average 20 m (65 ft)
in width over flat terrain. This width would vary depending on the cut and
fill requirements of the slope (Fig. [1-7). Turnouts and passing places
would be provided along the route. Curvature and grade would generally be
limited to 10 degrees and three percent, respectively, to permit eventual
construction of a railroad. Bridge structures and culverts would be de-
signed to accommodate year-round concentrate haulage by combined truck/
traiter units.

Borrow Sites¥*

Because few gravel sources have been identified along the corridors, the
majority of fill needed for road construction and maintenance would come

* Defined in Glossary.
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from rock quarry borrow sites. Proposed borrow site locations were deter-
mined by reference to U.S. Geological survey maps, aerial photographs
(1:12,000 scale), and terrain unit mapping reports based on field reconnais-
sance studies conducted by Cominco. An overview of potential borrow sites
along the transportation corridors is shown on Figure [1-8. Locations of
borrow sites along the southern corridor are shown in more detail on Figures
I1-9 through [1-13. In addition, specific information about each potential
borrow site along the southern corridor, including surface area and volume
of material to be extracted, is shown in Table II-3. This is preliminary
information that could change as better field data are collected for the de-
tailed design and permitting phases of the project. Preliminary borrow site
information is not as well developed for the northern corridor. Information
on the amount of fill that could be extracted from northern borrow sites is
shown in Table |1-4.

In the event that a right-of-way were granted across Cape Krusenstern
National Monument, but borrow extraction were not permitted within the
boundaries of the Monument, all borrow material would be extracted from
Sites 7 to 14 (Fig. 11-8). Anticipated changes in borrow site specifications
(area, volume, etc.) are shown in Table 11-5. Sites 7 and 8 would be
expanded in surface area and excavation depth to compensate for the change
in the total number of sites, and to provide the necessary volume of borrow
material. In addition, the main concentrate storage building would be
located at the port site rather than 4.0 km (2.5 mi) inland at Borrow Site 1.

Port Site

Though operations at the mine would continue year-round, activity at the
deep-draft port site would be limited to the receipt of supplies and fuel
during the summer sealift, and the shipment of concentrates from late June
until early October. Climatic constraints on shipping activities thus require
that adequate storage facilities for concentrates, fuel and other supplies
exist at the port site. Using an all-weather road, it is estimated that eight
and a half months of concentrate storage capacity would be required at the
port site.

Schematics of the approximately 20 ha (50 ac) proposed port site facilities

are shown on Figures 1I-14 and |1-15. Depending upon the type of transfer
facility (described below), fuel would be stored either onboard an "offshore
island" or in tanks on land at the port site. In either case, a year's supply

would be kept there to serve as the main fuel depot for the project. Fuel
would be periodically hauled to the mine site as required. A short cause-
way/dock structure would be required to receive incoming freight and sup-
plies, and for transfer of the concentrates for shipment.

Only emergency and temporary ship loading crews would be housed at the
port site. A small accommodation complex would be provided to support
activities during the summer shipping season. Domestic sewage would be
collected and treated using a package treatment facility before discharge into
the sea. An NPDES permit (separate from the major permit) is required for
discharge at the port facility. A small diesel-based 1.5 MW power plant
would be required to operate conveyor equipment and life support facilities.
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Table i1-3

PRELIMINARY BORROW SITE SPECIFICATIONS,
SOUTHERN CORRIDOR

Borrow Exploration
Site Area
Number ha ac
1* 85.5 211.2
2 49.2 121.6
3 57.0 140.8
4 98.4 243.2
5 77.7 192.0
6 163.2 403.2
7 67.3 166.4
8 59.6 147.2
9 88.1 217.6
10 20.7 51.2
11 20.7 51.2
12 16.8 41.6
13 36.3 89.6
14 15.5 38.4

Average Access

Disturbed Approximate Excavation Road Within 91T m
Pit Area Volume Needed Depth Length (300 ft)
ha ac m* yd= m ft km  mi of Stream
19.4 48.0 305,853 400,043 2.1 7.0 0.19 0.12 No
9.5 23.4 289,144 378,188 3.0 10.0 0.39 0.24 No

-- -- -- -- -~ == -- -- No
5.2 12.8 190,189 248,760 4.9 16.0 1.29 0.80 No
13.9 34.4 590,100 771,826 4.3 14.0 1.08 0.67 No

-- -- -- -- - == -~ -- Yes
2.4 6.0 149,447 195,471 6.1 20.0 0.48 0.30 No
5.0 12.4 307,096 401,669 6.1 20.0 1.06 0.66 Yes
5.6 13.8 422,903 553,140 7.6 25.0 3.96 2.46 No
6.3 15.5 246,600 322,543 4.0 13.0 0.24 0.15 Yes
3.0 7.3 54,008 70,640 1.8 6.0 0.16 0.10 No
3.0 7.3 54,008 70,640 1.8 6.0 0.16 0.10 No
6.5 16.1 174,850 228,697 2.7 9.0 0.16 0.10 No
4.6 11.5 171,703 224,580 3.6 12.0 0.08 0.05 No

* Would also

serve as the coastal concentrate storage facility site after borrow excavation.



Table 11-4

PRELIMINARY BORROW SITE SPECIFICATIONS,
NORTHERN CORRIDOR

Approximate Volume Needed

Borrow Site Numbers m* yd*®

1, 2, 3, 4, 5 857,716 1,121,858
6, 7, 8, 9, 10, 11, 12 1,286,516 1,682,710
13, 14, 15 798,786 1,044,780
16, 17, 18, 19 1,466,201 1,917,731

I - 26
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Table 11-5

PRELIMINARY BORROW SITE SPECIFICATIONS
IF ALL BORROW MATERIAL WAS TAKEN FROM
OUTSIDE CAPE KRUSENSTERN NATIONAL MONUMENT

Average Access
Borrow Exploration Disturbed Approximate Excavation Road Within 91 m
Site Area Pit Area Volume Needed Depth Length (300 ft)
Number ha ac ha ac m° yd* m ft km  mi of Stream
7 80.8 199.6 9.9 24.5 760,569 994,793 7.6 25.0 0.48 0.30 No
8 71.5 176.6 10.2 25.3 974,211 1,274,228 9.1 30.0 1.06 0.66 Yes
9 88.1 217.6 5.6 13.8 422,903 553,140 7.6 25.0 3.96 2.46 No
10 20.7 51.2 6.3 15.5 246,600 322,543 4.0 13.0 0.24 0.15 Yes
11 20.7 51.2 3.0 7.3 54,008 70,640 1.8 6.0 0.16 0.10 No
12 16.8 41.6 3.0 7.3 54,008 70,640 1.8 6.0 0.16 0.10 No
13 36.3 89.6 6.5 16.1 174,850 228,697 2.7 9.0 0.16 0.10 No
14 15.5 38.4 4.6 11.5 171,703 224,580 3.6 12.0 0.08 0.05 No
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In addition to the facilities located immediately at the coast, the main con-
centrate storage building would be located approximately 4.0 km (2.5 mi)
inland, adjacent to the transportation corridor at about the 76 m (250 ft)
elevation (Fig. 11-16). This structure would be constructed at excavated
Borrow Site 1 to minimize habitat destruction, and to take advantage of
foundation materials and protection from the wind. The structure would
completely enclose the concentrates to provide protection from the elements,
and to prevent accidental loss of materials or possible surface water contami-
nation. In addition, settling ponds would be constructed to collect runoff
from around the facility.

Transfer Facility

Two methods to transfer concentrates from the port site storage facility to
ocean doing vessels are included in the alternatives: a short causeway/
lightering* transfer system and a short causeway/offshore island transfer
system. Both systems would use a 122 m (400 ft) causeway/dock structure
as an interface between the shore and the concentrate loading vessels or
offshore island. The causeway/dock structure would extend to the 4.6 m
(15 ft) water depth. Concentrates would be transferred by conveyor belt
from a storage building, along the causeway, to a barge loader structure
mounted on the dock face.

The causeway structure would be constructed of sheet pilings with solid
earth fill (Fig. 11-14). It would be suitably capped and faced to allow
lighter* barges to tie up at its seaward face. Depending on the transfer
facility option selected, lighter barges ranging from 907 to 4,535 Mg (1,000
to 5,000 tons) would be used.

Short Causeway/Lightering System

This transfer method would use two 4,535 Mg (5,000 ton) lighters and two
support tugs to transfer concentrates from the dock directly to the side of a
moored ocean going bulk-handling ship (Fig. 11-14). The ocean going vessel
would load concentrates with clam shell cranes, though rough sea conditions
might make this transfer method unreliable. Winter shelter for the two
large-capacity lighters and their tugs would be provided in a coastal lagoon
located adjacent to the port facilities. The barrier beach between the lagoon
and the sea would be breached by bulldozing each fall and spring for winter
harboring. Lighters would also be sheltered in the lagoon during severe
storms. No dredging would take place within the lagoon.

Short Causeway/Offshore Island

This transfer method would use an approximately 226,750 Mg (250,000 ton)
Very Large Crude Carrier (VLCC) surplus oil tanker as an "offshore island"
dock for the smaller, ocean going bulk carriers (Fig. 11-15). Prior to being
ballasted perpendicular to shore at a prepared bottom location, the outer hull

* Defined in Glossary.
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of this approximately 305 m (1,000 ft) long, 92 m (300 ft) wide tanker would
be ice strengthened by the addition of about 544 Mg (600 tons) of new,
corrosion-protected steel plate. In addition, about 181 Mg (200 tons) of
steel would be provided for additional bulkheads in the ship's internal tanks.
Approximately 72,628 m3 (95,000 yd3) of gravel ballast would be used to
stabilize the vessel on the sea floor (Fig. 11-17).

Sea floor preparation for tanker placement would require dredging of material
in the specific placement area so that the exterior edges of the tanker would
rest on berms, while the central axis of the ship would settle in a slight
depression. This would place the hull bottom in tension. Gaps under the
hull would then be filled with additional dredged material, thus creating a
stable "bed" in which the bottom of the tanker would be firmly seated.
The landward end of the tanker would be in approximately 9.1 to 10.7 m (30
to 35 ft) of water and the seaward end in 10.7 to 12.2 m (35 to 40 ft) of
water. The tanker would have a molded sidewall height of 24 to 27 m (80 to
90 ft) depending on the type of VLCC selected, which would provide a free-
board of approximately 12 to 18 m (40 to 60 ft). Depending upon the port
site selected, the landward end of the tanker would be approximately 1,067
to 1,219 m (3,500 to 4,000 ft) from shore. The tanker would be large
enough to accommodate storage of concentrates, fuel and supplies in center
compartments protected from the sea by two layers of steel (Fig. 1-17).
Onboard concentrate storage capacity would be sufficient to load three to
five ocean going bulk carriers.

The bow of the ship would be modified to accommodate a 907 Mg (1,000 ton),
self-unloading lighter which would discharge directly by conveyor beit into
the ship (Fig. 11-17). Only one self-propelled lighter would be needed to
transport concentrates because of the storage capacity onboard the tanker.
Shelter for the single, smaller lighter could be provided in the lee of the
tanker if necessary during bad weather. Winter shelter and protection from
severe storms would be provided in a coastal lagoon adjacent to the port
site. The lagoon would be breached each fall and spring for winter harbor-
ing, but no dredging would take place within the lagoon. If ice conditions
were suitable, winter transfer of concentrates to the tanker island might be
accomplished by trucks driven directly over the ice.

Transfer of concentrates from the ballasted tanker to bulk carriers would be
accomplished using moveable conveyors between ships which would be loaded
from storage by a clam shell bucket. Similar to the shore-based system,
conveyors would be covered, and the end of the loader would be fitted with
a telescoping spout or "elephant's trunk", to direct the concentrate into the
receiving ship's hold below deck level. Conveyor return belts would be
brushed in an enclosure to prevent losses to the sea. Sealed barite con-
tainers would be loaded by crane.

Fuel Storage

Location of the major fuel storage depot for the project would depend upon
the transfer facility selected. For the short causeway/lightering option a
full year's supply of fuel for the project, as well as fuel to meet the annual
needs of the region's villages, would be stored in tanks on land at the port
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site (Fig. 11-14). The fuel would be lightered to the dock from ships
moored offshore and then transferred by pipe to onshore storage tanks.
These tanks would be constructed either on well drained gravel pads or on
pilings to preclude heaving or jacking problems that could result in tank
failure. Spillage containment dikes and synthetic liners would be installed
around the tank structures. Storage capacity of the onshore fuel tanks
would total approximately 214,000 bbls with about 56 percent of that (120,000
bbls) being for the project. Fuel would be hauled to the mine area facilities
by tanker truck as needed during the year. It would be distributed to the
villages from the port site using the same smaller barges as presently used
by local barge services to navigate the rivers.

For the offshore island option, the same amount of fuel would be transferred
directly into the ballasted tanker from fuel transport ships and stored in
tanks aboard the ship (Fig. 11-17). It would be moved to shore year-round
through a 10 cm (4 in) diameter steel pipe (schedule 40) surrounded by a
15 cm (6 in) diameter steel guard pipe. The pipeline would be buried in the
sea bed below ice gouge depth. Flow detectors would be used to monitor
fuel transfer operations to give immediate indication of pipeline leakage or
unusual transfer conditions. As an extra precaution, a fuel leak detection
system would be installed to detect leakage from the 10 cm (4 in) transfer
pipe into the space between the two pipes. Fuel would be stored at the port
site to a capacity of approximately 2,000 bbis (Fig. 11-15). It would then be
transported to the mine area facilities by tanker truck as needed. Regional
village fuel would be distributed by barges directly from the tankers.

DEVELOPMENT SCHEDULE

As is the case with any endeavor in the Arctic, the critical factor affecting
the development schedule is the limited shipping season (generally July
through September). Within these confines and assuming a project start-up

date of January 1985, key periods in the development schedule are discussed
below.

Construction equipment for road building activities would be landed at the
port site during the summer of 1985. This equipment would be idled until
freeze-up occurred prior to moving inland to the first borrow site. From
January to July of 1986, a road would be built inland from the first borrow
site, as well as back to the port site.

The first major construction sealift of equipment and materials would be made
in the 1986 shipping season. The equipment for constructing the main road,
as well as the mining equipment, would be brought in at that time. A small
20-person "fly-in" construction camp would be set up at the Red Dog mine
site. A self-contained barge-mounted camp would be located in a lagoon at
the port site to support construction activity during the same sealift (Fig.
11-18). The barrier beach between the lagoon and the sea would be
breached by a bulldozer during the first season to position the barge in the
lagoon. The 100-person barge camp would remain in the lagoon for the two
to three seasons required for construction of the port site facilities. The
lagoon would be rebreached to remove the barge after the port facilities were
established. The barge would then be converted to the self-propelled con-
centrate transport lighter.
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In January of 1987 the main road would be completed from the port site to
Red Dog Valley. Construction equipment to prepare the mill site, as well as
mining equipment to begin development work, would then be moved to the
site. Additional camp facilities (for 50 people) would also be moved over the
road to the Red Dog site at that time. Mine development would continue
through 1987 to the time of production mining start-up in early 1988. Suit-
able mine overburden would be used to construct the tailings pond dam
during this period. To the extent that schedule constraints would allow,
initial mine work would be carried out by permanent crews so that fully
trained personnel would be available by the commencement of full operation.

A permanent dockface (in 4.6 m [15 ft] of water) and short causeway would
be constructed prior to the 1987 sealift. This facility would be used to off-
load ore concentrator and worker housing modules, as well as other mine
equipment. During the 1987 sealift the worker housing modules would be the
first to be moved to the mine site. These living quarters would be estab-
lished as quickly as possible for use by construction crews, and later by
operating personnel during the project start-up period. In this manner, the
additional expense of a larger construction camp would be avoided.

During the summer and early fall of 1987, the concentrate storage building
and other port site facilities would be constructed. If the offshore island
transfer facility were selected, the modified tanker would be towed to the
site and ballasted to the bottom during the 1987 shipping season.

From September to December 1987, the concentrator complex modules at the
mine site would be joined and services installed. The facilities would be
ready for commissioning (start-up) in December. Once commissioned, opera-
tions would commence in February 1988. Construction activities would be
completed prior to the 1988 sealift. Construction surplus and equipment
would be shipped out at that time.

The first movements of concentrates to market would probably be during the
1988 shipping season, though this would depend on project financing and the
status of world lead and zinc markets.
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1. ALTERNATIVES INCLUDING THE PROPOSED ACTION

INTRODUCTION

The EIS scoping process, described in Chapter VIl, established two impor-
tant cornerstones for the EIS. First, it identified 12 issues of major concern
to be addressed during the EIS process. These issues are described in
Chapter | and were the bases for ultimately determining the makeup of. the
project alternatives. Second, to address these 12 issues, the scoping pro-
cess identified a full range of options for the project components (Table
[11-1). Thus, a large number of options were initially considered to address
the major technical, environmental and economic issues associated with the
project.

Even before the scoping process began, however, certain transportation
corridor and port site options in the lowlands of the Wulik and Kivalina
drainages were eliminated because of the obvious and signifizant technical,
environmental, and social impacts they would cause. As shown in Figure
IV-2, that area is dominated by organic soils (poor foundation conditions),
floodplains (annual flooding and unstable banks), patterned ground (severe
permafrost conditions), aufeis zones (blockage of drainage structures and
transportation systems) and occasional steep slopes (landslides, solifluction*
and steep grades).

Environmentally these lowland areas contain important wetlands, waterfowl
and shorebird breeding areas, caribou winter range, and fish migration,
spawning, rearing and overwintering habitats. From a social standpoint they
are the prime subsistence areas for the residents of Kivalina. Also, the
location of a transportation corridor and port site in close proximity to the
village would have a much greater disruptive effect upon existing lifestyles,
an impact the project is striving to avoid.

OPTIONS INITIALLY CONSIDERED

Thirty options and seven suboptions were identified for the 11 project

components (Table I11-1). Three components (mine, mill site and housing
locations) had only one option for each. The ore body, and therefore the
mine, was fixed in location. For technical, environmental and economic

reasons (e.g., shorter tailings slurry line; natural drainage into the tailings
pond; good foundation material; use of waste heat to dry concentrates and
heat worker housing), locating the mill, power generation source and worker

* Defined in Glossary.
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Table I11-1

COMPONENT OPTIONS AND SUBOPTIONS IDENTIFIED

DURING THE SCOPING PROCESS

Component

Option Suboption

Mine Location

Fixed

Tailings Pond Location

North Fork Red Dog Creek
Volcano Creek
South Fork Red Dog Creek

Mill Site Location

Dependent upon Tailings Pond Location

Worker Housing

° Location Dependent upon Mill Site Location
° Type Townsite
Campsite

Water Supply

Buddy Creek
Bons Creek

Power Generation Coal
Gas
Hydropower
Diesel
Transportation
¢ Corridor Location Northern GCO Route
Asikpak Route
Southern Western Route
Omikviorok Route
Kruz Route
Noatak
¢ System Slurry Pipeline
Hovercraft
Railroad
Road Winter Only
Year-round
Port Site
® Location Singoalik Lagoon

Tugak Lagoon

VABM 17

VABM 28

Hotham Inlet/Kotzebue Sound

° Transfer Facility

Short Causeway/Lightering
Medium Causeway

Long Causeway

Short Causeway/Offshore Island
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housing together near the tailings pond was necessary for logistical pur-
poses. Since no objections to locating them there were identified, no other
options were investigated.

Tailings Pond

Three options were identified (North and South Forks of Red Dog Creek,
and Volcano Creek), all within 7 km (4.4 mi) of the ore body (Fig. Ili-1).
Characteristics important for locating these options include capacity, amount
of surrounding surface drainage area, structural soundness of dam founda-
tions, minimal impact upon fish, and the ability of adjacent slopes to hold
the mili and worker housing facilities as well as stockpiled overburden
materials.

Worker Housing Type

Two options were identified, a campsite and a townsite. The campsite would
house only workers and support staff, with rotations on a periodic basis to
allow employees to return to their homes elsewhere in the region. A town-
site would be considerably larger, including families and all the infrastruc-
ture necessary to support a larger population.

Water Supply

The inability of wells to supply water, because of permafrost, required use
of surface impoundments. Two options, Buddy and Bons Creeks, were iden-
tified just south of the headwaters of the South Fork of Red Dog Creek in
the Dudd Creek drainage (Fig. 11-5). Characteristics important in selecting
a water supply include water quality (particularly the ambient concentrations
of zinc), impoundment capacity, structural soundness of foundations, stabil-
ity, minimal fish impact and minimal pumping distance.

Power Generation

Four options were identified; coal, natural gas, hydropower and diesel. The
primary factors affecting selection of the power source were energy effi-
ciency and the primary resource availability.

Transportation Corridor Location

Three options were identified (northern, southern and Noatak) between Red
Dog Valley and the coast (Fig. I11-2). Characteristics important in selecting
a corridor include distance; ability to maintain grades suitable for both a
railroad and road; suitability of soil conditions; avoidance to the extent
possible of major stream crossings; subsistence use areas and cultural sites;
impact on Cape Krusenstern National Monument; and impacts on other
regional uses.

Northern Corridor
The northern corridor has two suboptions (Fig. I11-2). The first would be

the GCO route originally suggested by GCO Minerals (drawing No. 1763-0-
002). This route would connect GCO's Lik mineral prospect 19 km (12 mi)
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northwest of Red Dog Valley to the Chukchi Sea port site at Singoalik
Lagoon, 43 km (27 mi) northwest of Kivalina. The route, as modified to
reach the Red Dog Valley, wouid traverse the Wulik and Kivalina Rivers and
then cross into and down the Singoalik River drainage to the coast. It
would be 133.6 km (83.5 mi) long (Table 111-2) and have eight major multi-
span bridge crossings (greater than 30.5 m [100 ft]). This route would be
similar to the route considered in the Western and Arctic Alaska Transpor-
tation Study (WAATS) (Louis Berger & Assoc., 1981) as a route from the
Noatak mining district to the coast.

The second northern corridor suboption would be the Asikpak route (Fig.
I11-2). This route would share a common alignment with the GCO route for
the first 46.6 km (29.1 mi) from Red Dog Valley. From the point of diver-
gence at the west fork of the Wulik River, the Asikpak route would proceed
westerly similar to the GCO route, but south of it, reaching the coast via
the Asikpak River at Tugak Lagoon, 24 km (15 mi) northwest of Kivalina.
The route would be 120 km (75 mi) long (Table il11-2) and have six major
multi-span bridge crossings.

Table [I11-2

DISTANCES FOR TRANSPORTATION CORRIDOR OPTIONS AND SUBOPTIONS

Total Distance

Transportation Corridor Mine to Port Site Within Monument
Option Suboption km _mi_ km mi
Northern GCO 133.6 83.5 NA

Asikpak 117.0 73.1 NA
Southern Western (VABM 17) 95.8 59.9 15.7 9.8

Western (VABM 28) 104.8 65.5 27.2 17.0

Omikviorok (VABM 17) 88.6 55.4 34.6 21.6

Omikviorok (VABM 28) 97.6 61.0 46.1 28.8

KRUZ (VABM 28) 89.9 56.2 38.4 24.0
Noatak To Noatak Village 81.6 51.0 NA

To Fish Hatchery 110.4 69.0 NA
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Southern Corridor

The southern corridor has three suboptions, all following the same alignment
for approximately the first 48.3 km (30.2 mi) south from Red Dog Valley
(Fig. 1-2). At that point, just north of the northern boundary of Cape
Krusenstern National Monument, the western route suboption would diverge
west to within approximately 3.2 km (2 mi) of the Wulik River. It would
then turn south into Native-selected, but not yet conveyed, lands still with-
in the Monument, paralleling the Omikviorok River to the VABM 17 port site,
or crossing the river and proceeding south to the VABM 28 port site. This
route to VABM 17 would be a total of 95.8 km (59.9 mi) long (15.7 km
[9.8 mi] within the Monument), and to VABM 28 would be 104.8 km (65.5 mi)
long (27.2 km [17.0 mi] within the Monument) (Table Ii1-2). The leg to
VABM 17 would cross no major streams. The leg to VABM 28 would have
one major multi-span bridge crossing.

The Omikviorok route suboption would also diverge west from the common
alignment. Beginning just south of the northern boundary of the Monument,
the route would parallel the Omikviorok River to VABM 17, or cross the
Omikviorok River and proceed south to VABM 28. This route to VABM 17
would be a total of 88.6 km (55.4 mi) long (34.6 km [21.6 mi] within the
Monument), and to VABM 28 would be 97.6 km (61.0 mi) long (46.1 km
[28.8 mi] within the Monument) (Table I[11-2). The leg to VABM 17 would
cross no major streams. The leg to VABM 28 would have one major muiti-
span bridge crossing.

The Kruz route suboption would continue to VABM 28 from the points of
divergence from the other suboptions. It would be 839.9 km (56.2 mi) long
with 38.4 km (24.0 mi) within the Monument (Table 111-2). It would cross
the Omikviorok River considerably further upstream than the other two
suboptions, and would have one major multi-span bridge crossing.

Noatak Corridor

The Noatak corridor option (Fig. 111-2), unlike the others, has not been
specifically located by any study. It would proceed south from Red Dog
Valley on the same alighment as the southern corridor for approximately
20.8 km (13 mi) and then southeast down Evaingiknuk Creek into the Noatak
Valley. It would then proceed south on the west side of the Noatak River,
paralleling the river at least as far as the village of Noatak 81.6 km (51 mi).
It would probably continue on to the vicinity of the fish hatchery approxi-
mately 28.8 km (18 mi) downriver from Noatak (total corridor length of
110.4 km [69 mi]) to reach deeper water for barge transport.

Transportation System

Four options were identified (slurry pipeline, hovercraft, railroad and road).
The road had two suboptions: a winter only road and a year-round road.
Characteristics important in selecting a transportation system include avail-
ability of technology and reliability.
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Port Site Locations

Five options were identified (Singoalik Lagoon, Tugak Lagoon, VABM 17,
VABM 28, and an unspecified location in Hotham Iniet/Kotzebue Sound) (Fig.
It11-2). Each site was specifically associated with one transportation corridor
suboption except for VABM 17, which could be the terminus of either the
Western or Omikviorok southern route suboptions, and VABM 28, which could
be the terminus of all three southern route suboptions. The Hotham Inlet/
Kotzebue Sound site would serve as the loading point for barges moving
down the Noatak River.

Characteristics important for locating a port site include suitability of soils
for construction, distance to deep water, suitability for expansion, and
suitability for other regional uses. Selection of a port site was, obviously,
closely associated with the selection of a transportation corridor.

Transfer Facility

Four options were identified (short causeway/lightering, medium causeway,
long ca