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UNITS OF MEASURE

g/L grams per liter
gpm gallons per minute
L liter

Ib pound

mg milligram

i micron

uCi microcurie

Kg microgram

°C degrees Celsius

°F degrees Fahrenheit
dBA A-weighted decibel

Visualizing units of measure

1 mg/L 1 part per million; an example of a unit of one millionth is 1 second in 11.6 days
1 pg/L 1 part per billion; an example of a unit of one billionth is 1 second in 31.7 years



USE OF SCIENTIFIC NOTATION

Very small and very large numbers are sometimes written using "scientific notation" or "E-notation"
rather than as decimals or fractions. Both types of notation use exponents to indicate the power of ten as
a multiplier (i.e., 10", or the number 10 multiplied by itself "n" times; 10™", or the reciprocal of the
number 10 multiplied by itself "'n" times).

For example: 103=10" 10~ 10 = 1,000
1
102= ——— =0.01
10 © 10

In scientific notation, large numbers are written as a decimal between 1 and 10 multiplied by the
appropriate power of 10:

4,900 is written 4.9 103=4.9" 10" 10~ 10=4.9" 1,000 = 4,900

0.049 is written 4.9~ 1072

1,490,000 or 1.49 million is written 1.49 ~ 106

A positive exponent indicates a number larger than or equal to one, a negative exponent indicates a
number less than one.



CONVERSIONS

The following rules were used in the conversion and rounding of numbers for this EA:

1. Original numbers were converted from metric to English equivalents (or vice versa) according to
standard conversion factors.

2. Original numbers were not rounded before they were converted.
3. Converted numbers were rounded to their appropriate level of precision; normally they were
rounded to two significant figures including decimals, for numbers below 10,000. Numbers

greater than 10,000 were normally rounded to three significant figures.

4.  Metric units are referred to first, with English units in parentheses, regardless of which was the
original number.

5. English acres were converted to square meters (if less than 50 acres) and square kilometers (if
greater than or equal to 50 acres).

Xi



EXECUTIVE SUMMARY

INTRODUCTION

The Kodiak Launch Complex (KLC) is a proposed commercial space rocket launch facility to be located
on Kodiak Island, Alaska. The purpose of this environmental assessment is to examine the potential for
environmental impacts resulting from proposed KLC construction and operation. The proposed KLC
would support commercial rocket launches to place small satellites into orbit.

Alaska Aerospace Development Corporation (AADC), established by the Alaska State Legislature as a
public corporation located for administrative purposes within the Alaska Department of Commerce and
Economic Development, would be responsible for construction and operation of the proposed KLC. The
Secretary of Transportation has been authorized by the Commercial Space Launch Act to oversee and
coordinate U.S. commercial launch activities. The Secretary is implementing this authority through the
Federal Aviation Administration's Office of the Associate Administrator for Commercial Space
Transportation (OCST); the proposed KLC would be licensed through this office. This environmental
assessment will provide input to the OCST's determination regarding issuance of the KLC license.

PURPOSE AND NEED

The proposed action would provide a commercial alternative to launching small satellites from Federal
installations. OCST promotes commercial space transportation activities and encourages the
establishment of commercial launch sites and complementary facilities as an important element of the
space transportation system in order to complement U.S. Government sites and assist the Unites States'
competitive position internationally (49 USC § 70101). The provision of launch services by the private
sector is consistent with the national security and foreign policy interest of the United States. A
commercial space launch vehicle facility represents an important national security asset. The proposed
KLC would provide infrastructure for placing telecommunications, remote sensing, military, scientific,
and research payloads in polar low-earth orbit.

In accordance with implementing regulations issued under authority of the Commercial Space Launch
Act, AADC will apply to OCST for a commercial space launch site operator license. This document
covers construction and operation of the proposed facilities. Launch-related issues would be addressed on
a launch-specific basis, as launches are proposed.
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DESCRIPTION OF PROPOSED ACTION

This environmental assessment will inform OCST prior to OCST's determination regarding issuance of a
license to operate the proposed KLC launch site. The complex would be located on state-owned land at
the eastern side of Kodiak Island, 20 miles south-southeast of Kodiak, Alaska (Figure S-1). The proposed
3,100-acre site is on a peninsula that is commonly referred to as Narrow Cape. Current site uses include
grazing, a 190-meter (625-foot) high navigational aid tower and support buildings, and recreation
(hunting, birdwatching, fishing, fossil collecting, whale-watching). Principal proposed KLC facilities
would include a Launch Control and Management Center, a Payload Processing Facility, and a launch
area (Figure S-2). AADC customers would use proposed KLC facilities to place small payloads (up to
5,000 pounds) into orbit using expendable solid-fuel launch vehicles. In the first year of operation,
AADC would conduct 1 launch using a team of approximately 100 professionals onsite for up to 6 weeks
before the launch. Over the next 22 years, AADC would phase up to a maximum of 9 launches per year
with staffing reduced (through operations experience) to teams of approximately 40 professionals onsite
for up to 4 weeks before each launch.

CONSIDERATION OF ALTERNATIVES

AADC conducted a statewide survey to identify candidate locations, preliminary screening of

27 locations, detailed literature review and limited fieldwork for four locations, and detailed fieldwork for
three locations, resulting in recommendation of the proposed location for KLC. Screening criteria were
(1) availability of suitable property; (2) availability of support services nearby; (3) availability of year-
round logistical support; (4) availability of food and lodging; (5) availability of safe launch zones;

(6) relative environmental concerns; and (7) weather concerns. Figure S-3 identifies the location of sites
evaluated.

SUMMARY OF ENVIRONMENTAL IMPACTS

Air Resources

Impacts to air quality from construction and operation activities of the proposed KLC are expected to be
localized and short term. Land clearing and the temporary operation of a cement batch plant would
increase ambient concentrations of particulates; however, anticipated concentrations would be lower than
both state and Federal air quality standards. Operational emissions from the use of diesel generators
would be temporary and are not expected to be appreciable off site. Ambient air quality impacts due to
particulate emissions from expendable launch vehicles have been estimated to be less than the 24-hour

ES-2
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Figure S-3. Alternative launch site locations.
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average National Ambient Air Quality Standard. Emissions of hydrogen chloride (which converts to
hydrochloric acid in the atmosphere) and aluminum oxide from launches would slightly degrade local air
quality, but impacts would be temporary and are not expected to be substantial. Emissions of toxic air
pollutants from liquid fuels are expected to be minimal due to the enclosed nature of storage and the

small quantities (maximum 100 gallons) involved. Potential contributions to the upper atmosphere
include emissions from ground-level operations as well as exhaust emissions from launch vehicles.
Emissions from the proposed nine yearly KLC rocket launches would have a small impact on the levels of
ozone found in the stratosphere; however, the release of chlorine and aluminum into the stratosphere
would make a minimal contribution to the overall impact of ozone depletion. A Clean Air Act conformity
analysis is not required because the air quality control region is in attainment.

Water Resources

Water quality in the area would be protected during construction by erosion and sediment controls
established under a Stormwater Pollution Prevention Plan and permitted under the National Pollutant
Discharge Elimination System. Potable water would be transported to the site during the construction
period; therefore, water resources in the area would not be used for this purpose. Use of portable toilets
during this period would also protect the water quality of the area. Some water from East Twin Lake and
or groundwater would be used for the temporary cement batch plant during construction, for potable
water during operations, and (if necessary) fire protection and personnel deluge during operation.
Atmospheric deposition of hydrochloric acid from solid rocket motor exhaust would occur in nearby
surface waters. However, pH changes would be mitigated since local streams and lakes have a high
capacity for buffering acid inputs as a result of ions (calcium and magnesium) that have been carried into
the atmosphere with sea spray and ultimately returned in rainfall. This occurrence, combined with
periodic flushing as a result of steep gradients, small catchment basins, and heavy precipitation, would
result in small, transitory pH changes.

Geology And Soil Resources

Construction activities for the proposed facilities at KLC would result in the disturbance of approximately
174,000 square meters (43 acres) of topsoil. Although topsoil removal would not impact underlying
bedrock, some amount of the area's geologic material could be used for road and foundation work.
Adverse impacts to the remaining geologic and soil resources would not be expected. Some erosion
would be expected at slopes of 7 percent and greater; however, soil erosion control practices,
implemented through the Stormwater Pollution Prevention Plan, would keep erosion damage to a
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minimum. Changes in soil pH due to acid deposition from launch combustion products would not be
expected; KLC soils have a high cation exchange capacity.

Noise

Minor impacts from noise would occur during construction of the proposed KLC, during pre-launch
operations, and during launches. Adverse impacts to the occupational health of construction personnel
are not expected because workers near activities producing unsafe noise levels would be required to wear
hearing protection and worker exposure times would be limited according to standards set by the
Occupational Safety and Health Administration. Launch noise would be audible on Kodiak Island for a
distance of approximately 19 kilometers (12 miles) for approximately 1 minute. Sonic booms would be
heard only on the open ocean. Given the infrequency and short duration of launches, adverse impact to
the public is expected to be minimal. Noise levels outside of the Launch Control and Management
Center, in which site personnel would be located during a launch, would be within OSHA standards.

Ecological Resources

Construction of the proposed KLC would require clearing, grading, or disturbance of approximately
174,000 square meters (43 acres) of native vegetation. The removal of vegetation would create a
reduction in available habitat for birds and mammals. The vegetation types that would be disturbed are
abundant on the proposed KLC site and are not considered high-quality wildlife habitat; therefore,
impacts to bird and mammal populations would be small.

The noise and activity of construction would cause some disruption to wildlife, causing departure from
the immediate area of construction. Construction activity would take place more than 910 meters

(3,000 feet) away from a presumed eagle nest site on Narrow Cape and would not be visible from the
nest. At this distance, construction noise would be less than 70 dBA and would not be expected to disturb
nesting eagles. AADC will advise its construction workers to remain alert to the presence of any eagle
nest and will advise the U.S. Fish and Wildlife Service if a nest is found on the construction site.

Launch-related noise could impact terrestrial mammals in the form of species-specific startle responses
and possible temporary hearing impairment, but these impacts are expected to be minor, short-term, and
localized. Noise impacts to land birds at the proposed KLC would be minimal since startle disturbances
are anticipated only during launches, causing birds within an approximate 8- to 10-kilometer (5- to
6-mile) radius of the proposed KLC to fly away from nesting sites, then return within several minutes.
Launch-related noise would temporarily disrupt normal activities (resting, feeding, grooming) of
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pinnipeds and sea otters, but long-term changes in behavior patterns are not expected. Two Federally-
listed endangered whale species migrate through the area in spring and fall but would not be measurably
affected by infrequent launches from the proposed KLC. The Steller sea lion, a Federally-listed
threatened species, and the Steller's eider, a Federally-proposed threatened species, could be disturbed by
launch noise; however, disturbances would be brief and noise levels expected from launches would not be
anticipated to have a lasting impact.

Substantial impacts to vegetation from the deposition of launch combustion products, primarily hydrogen
chloride and aluminum oxide, are not expected. For birds that would receive direct exposure to launch
emissions, some harmful effects would be expected; however, few birds would be exposed to the plume
since the launch activity is expected to frighten most birds away from the immediate area. Predicted
ground-level concentrations of emission products (hydrochloric acid and aluminum oxide) are relatively
low; therefore, impacts from toxicity to terrestrial mammals would not be expected. Since these
compounds would be dispersed over a large area and immediately diluted and/or neutralized by receiving
waters, direct (i.e., acute or chronic health effects) or indirect (i.e., damage to prey species) impacts to
marine mammals would not be expected from these chemical releases.

Land-clearing during construction would be carefully planned and temporary; therefore, impacts to down-
gradient streams are not likely, and impacts to the freshwater fisheries resources of Narrow Cape are not
expected. Measurable impacts to stocked trout, native game fish, and non-game fish are not expected
from atmospheric releases of hydrogen chloride and attendant pH changes. Anadromous and marine
fisheries would not be affected by construction or operation of the proposed KLC.

Launch Safety

AADC would initiate a flight safety program to protect the public, range participants, and property from
the risk created by conducting launch operations, based on the safety regulations in force at U.S.
government launch facilities. Proposed KLC facilities would be located so that launch vehicles would fly
primarily over open water, minimizing the risk to the public should flight termination be necessary. The
flight safety program would result in a total public casualty risk, for all mission activities, that would be
less than 1 in 1,000,000.

Land Use

Approximately 174,000 square meters (43 acres) of land would be converted to commercial use from its
current use for grazing; land use for the rest of the 13-square kilometer (3,100-acre) site would remain
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unchanged. The proposed KLC site is state-owned land and represents less than one-tenth of 1 percent of
the state-owned land area in the Kodiak Island Borough. The proposed action underwent a review for
consistency with standards established under the Alaska Coastal Management Program (Alaska
Administrative Code, Title Six, Chapter 80) and was issued a final consistency determination. These
standards require that there be balanced utilization and protection of coastal lands and waters, and that
there is a higher priority for uses that are economically or physically dependent on a coastal location
when compared to uses that do not require a coastal location.

Socioeconomics

Construction of the proposed KLC would result in expenditures of approximately $18 to $24 million on
goods and services, which would support the construction industry as well as have an indirect positive
effect on the local economy. Adverse impacts on community resources and infrastructure are not
expected because the population increase due to construction of the facility would be small (an estimated
45 employees) and temporary (18 month construction schedule). Permanent employment opportunities
associated with operation of the facility would be limited because each launch customer is expected to
bring its own professional staff for temporary assignments; it is estimated that each launch could require
as many as 20 local workers.

Recreation

Impacts to recreational resources would be small. The site would be closed immediately before and
during launch activities but would remain open for recreational activities at all other times. It is expected
that launches would present additional recreational opportunities because AADC would work with local
government and community groups to arrange for viewing sites and bus transportation for interested
residents to view launches.

Visual Resources

The construction and operation of the proposed KLC would affect the visual resources of Narrow Cape by
placing five new man-made structures into the area. Due to the flat terrain of the Narrow Cape site, the
Launch Service Structure, which would be 52 meters (170 feet) in height, would be visible over most of
the cape and from offshore. Care during and after construction to return areas adjacent to the structures
and site access roads to their pre-construction condition would mitigate visual impacts. The visual impact
of the structures themselves would be minimized by painting them a color (steel blue or gray) that would
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blend into the background of the most common viewing angles. The isolation of the site and limited
number of viewers further diminish visual impacts.

Cultural Resources

Cultural resources would not be directly impacted because none have been noted in the area to be
developed. Based upon consultation with the State Historic Preservation Officer (SHPO), there are no
properties in, or eligible for inclusion in, the National Register of Historic Places within the project's area
of potential effect. However, two archaeological sites and a complex of World War 11 era facilities in the
vicinity of proposed construction could experience indirect impacts due to the increase of human activity
associated with construction and operation of the proposed KLC. As recommended by the SHPO, these
two sites will be taken into account in future overall facility planning.

Hazardous Materials And Waste Management

Construction of the facilities at the proposed KLC would use small quantities of hazardous material that
would result in the generation of some hazardous and non-hazardous wastes. The use, management, and
disposal of the materials would be handled so that impacts to the environment would be small.

Public Involvement

AADC has obtained public input on its proposed operation of a launch site through legislative approval in
open session, open Board meetings, public presentations, meetings, hearings, media coverage, and a
citizens advisory committee. From December 1993 through March 1996, AADC has sponsored or
participated in 35 events in Kodiak and Chiniak presenting and discussing facts related to the siting,
construction, and operation of the proposed KLC. Total attendance by the public has exceeded 600
individuals. In addition, AADC officials have participated in two separate radio call-in shows and
responded to 16 callers. Finally, OCST will afford the public the opportunity to review a proposed
Finding of No Significant Impact for 30 days because the proposed action, licensing a commercial space
launch site, is one without precedent.

SUMMARY
Overall, the construction and operation of the proposed KLC would produce little or no adverse impact to
the quality of air, water, or soil in the area. Disturbance of vegetation during construction would result in

short-term, localized impacts to birds and mammals. Launch noise is expected to temporarily disturb
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seabirds and mammals resting and feeding in a 13-kilometer (8-mile) radius of the proposed KLC, but
long-term impacts are not expected. Risks to the public would be small and limited to those experienced
at existing national launch complexes. Small impacts to recreational and visual resources would be
expected. Socioeconomic impacts to Kodiak Island and the state would be beneficial.
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CHAPTER 1. PURPOSE AND NEED FOR PROPOSED ACTION
1.1 Introduction

The State of Alaska proposes to construct and operate a commercial space launch facility, the Kodiak
Launch Complex (KLC), to be located on Kodiak Island, Alaska (Figure 1.1-1). This environmental
assessment describes the proposed action and alternatives considered, the proposed KLC environment,
potential effects on that environment, and measures to be taken to mitigate environmental effects.

1.2 Purpose

The purpose of the proposed action is to provide a commercial alternative to launching small satellites
from Federal installations. The proposed KLC would make available infrastructure for placing
telecommunications, remote sensing, military, scientific, and research payloads in polar low-earth orbit.*
The facilities would be capable of handling a variety of small, expendable solid-fuel-fired launch
vehicles? and payloads weighing between approximately 45 and 2,300 kilograms (100 and 5,000 pounds).
In the first year of operation, Alaska Aerospace Development Corporation (AADC) would conduct

1 launch using a team of approximately 100 professionals onsite for up to 6 weeks before the launch.
Over the next 20 years, AADC would phase up to a maximum of 9 launches per year with staffing
reduced (through operations experience) to teams of approximately 40 professionals onsite for up to

4 weeks before each launch.

1.3 Need for Action

In 1984, Congress passed, and in 1990 amended, the Commercial Space Launch Act® to accomplish the
following:

Promote economic growth and entrepreneurial activity through use of the space environment for
peaceful purposes

Encourage the U.S. private sector to provide launch vehicles and associated services

Polar orbits revolve around the earth in a generally north-to-south (or south-to-north) direction. Kodiak Island’s
location is advantageous from a launch safety standpoint, allowing southerly launches over uninhabited ocean.
Conestoga, LMLV 1 and 2, Minuteman Il, and Taurus, for example.

*  Title 49 Appendix, United States Code, Sections 2601 to 2623 (49 USC 2601-2623), as codified at 49 USC
70101-701109.
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Strengthen and expand the U.S. space transportation infrastructure

Protect the public health and safety, safety of property, and national security and foreign policy
interests of the United States

Congress also found that participation of State governments, particularly through establishment of space
transportation-related infrastructure such as launch sites and launch site support facilities, is in the
national interest and is of substantial public benefit.

The Act authorizes the U.S. Secretary of Transportation to oversee and coordinate U.S. commercial
launch operations and issue licenses authorizing commercial launches and the operation of launch sites.

In accordance with the Commercial Space launch Act, the Federal Aviation Administration's Office of the
Associate Administrator for Commercial Space Transportation (OCST) exercises its licensing authority
consistent with its mandate to protect public health and safety, safety of property, and national security
and foreign policy interests of the United States. The Secretary is implementing this authority through
OCST.* In accordance with the Act and Commercial Space Transportation Licensing Regulations,
Alaska will apply for a license to operate a launch site.

Space transportation infrastructure can be divided into two major categories: facilities for large
expendable launch vehicles that launch large communications satellites into stationary, geosynchronous
earth orbit,” and facilities for small expendable launch vehicles that launch smaller satellites,® most of
which are expected to be in low earth orbit. OCST has determined that current infrastructure is neither
sufficient to satisfy the demand for small expendable launch vehicles nor able to support envisioned
market expansion. A consequence of not increasing U.S. infrastructure capacity could be loss of business
to foreign competitors; therefore, development of new sites is needed (OCST 1993).

The proposed KLC would be consistent with the objectives of the Commercial Space Launch Act and the
needs that OCST has identified (OCST 1995).

Title 14, Code of Federal Regulations, Chapter 111, Section 411.3(b).

A satellite in geosynchronous orbit revolves in the same direction and at the same speed as the earth, enabling it
to stay above a single position on the earth’s surface.

“Small” satellites weigh up to 2,000 kilograms (5,000 pounds).
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1.4 Background
1.4.1 ALASKA AEROSPACE DEVELOPMENT CORPORATION

The Alaska State Legislature established the Alaska Aerospace Development Corporation (AADC) as a
public corporation located for administrative purposes within the Alaska Department of Commerce and
Economic Development and affiliated with the University of Alaska. AADC's statute specifies some and
the Governor appoints other members to the Corporation’s Board of Directors, who oversee the
legislatively appropriated budget. The Corporation’s primary statutory mission is to develop an orbital
rocket launch complex in Alaska.” The Corporation would be responsible for the proposed KLC
construction and operation.

1.4.2 ENVIRONMENTAL ASSESSMENT SCOPE

The National Environmental Policy Act® and implementing regulations of the President’s Council on
Environmental Quality® require Federal agencies to evaluate the impact that proposed Federal actions
would have on the environment. The Act and regulations authorize Federal agencies to prepare
environmental assessments jointly with state agencies in order to minimize duplication of effort. OCST
and AADC have prepared this environmental assessment pursuant to an interagency agreement to
document the basis for determining whether the proposed action would have significant impact on the
environment. The agreement outlines relative responsibilities of the agencies, including OCST
responsibility to independently evaluate the legal sufficiency of the final document (Joint Lead Agency
Agreement Between United States Department of Transportation Office of Commercial Space
Transportation and Alaska Aerospace Development Corporation, February 23, 1995).

OCST regulations differentiate between a launch operation and operation of a launch site and require
separate licenses for each. The latter, which involves continuing operations at a permanent location, is
the subject of this environmental assessment. The document covers, in general, launches and, in detail,
construction and operation of proposed facilities. Specific transportation, payload, and launch vehicle

Alaska Statutes Section 14.40.821, et seq.
42 USC 4321 et seq.
40 CFR 1500 et seq.



details would be the responsibility of an applicant for a launch license and would be covered by separate
environmental documentation.*

The recently enacted Interstate Commerce Commission sunset legislation (Public Law 104-88) addresses
National Environmental Policy Act applicability to licensing actions as follows:

Sec. 401. CERTAIN COMMERCIAL SPACE LAUNCH ACTIVITIES.

The licensing of a launch vehicle or launch site operator (including any amendment, extension, or
renewal of the license) under chapter 701 of title 49, United States Code, shall not be considered a
major Federal action for purposes of Section 102(C) of the National Environmental Policy Act of

1969 (42 U.S.C. 4332(C)) if--(1) the Department of the Army has issued a permit for the activity,

and (2) the Army Corps of Engineers has found the activity has no significant impact.

This provision does not affect preparation of a KLC environmental assessment but obviates the need for
preparation of an environmental impact statement as long as the two conditions are met. The Department
of the Army Corps of Engineers has reviewed an AADC permit application for KLC activity affecting
wetlands, pursuant to the Clean Water Act Section 404, proposes to find that the activity would have no
significant impact, and is holding permit issuance pending completion of this environmental assessment.

1.4.3 PUBLIC INVOLVEMENT

As a state agency, the AADC has a fiduciary responsibility to develop its projects with open and full
public discussion and in compliance with all Federal, state, and local laws and regulations. The
Corporation has obtained public input on its proposed action alternatives through legislative approval in
open session, open Board meetings, public presentations, meetings, hearings, media coverage, and a
citizens’ advisory committee. Appendix A identifies these activities in detail. OCST will make a
proposed Finding of No Significant Impact available for public review for 30 days because the nature of
the proposed action, licensing operation of a commercial space launch site, is one without precedent.

' OCST has prepared programmatic environmental documentation for launches (U.S. Office of Commercial Space

Transportation, Programmatic Assessment of Commercial Expendable Launch Vehicle Programs, February
1986). OCST is preparing an update in the form of an environmental impact statement (61 FR 763, 1/10/96);
launch-specific documentation would tier to the programmatic document.
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1.4.4 PERMITS, APPROVALS, AND CONSULTATIONS

Several proposed KLC activities require prior permits, approvals, or consultation with Federal, State, and
local agencies. Table 1.4-1 identifies these requirements and the proposed KLC compliance status, and
Appendix B contains copies of applicable correspondence. In addition, Appendix B summarizes and
contains copies of related correspondence, including confirmation that particular permits or approvals are
not required (e.g., air permit).

1.4.5 OTHER ENVIRONMENTAL ANALYSES

The environmental effects of launch operations and launches have been extensively analyzed at existing
launch and test sites in Alabama, Alaska, California, Florida, Mississippi, Virginia, Canada, and
worldwide. The OCST, the National Aeronautics and Space Administration, and the U.S. Department of
the Air Force have published dozens of National Environmental Policy Act documents for the following:

Space programs

Launch vehicle development and testing

Launch site construction

Launches of specific types of vehicles (including those proposed for the KLC)
Launches of specific types of payloads

Many of these documents address issues that are also relevant to the proposed KLC, such as launch
vehicle emissions and noise, effects on marine mammals and seabirds, and launch safety. Therefore,
review of these analyses helps in defining KLC issues of concern, determining the appropriate depth of
analysis, and evaluating the reasonableness of KLC conclusions. Table 1.4-2 identifies some of the
environmental analyses that are relevant to the KLC assessment.



Table 1.4-1.

Permits, approvals, and consultation requirements.

Activity Requirement Basis Authority Agency Comments
Federal
KLC? License Operation of Commercial Space Launch Act U.S. Department of Transportation, Application process initiated.
operation commercial (49 USCb 2601 et seq.) Office of Commercial Space
launch site 14 CFRC 143 Transportation
Environmental Major Federal National Environmental U.S. Department of Transportation, Environmental assessment
review action affecting Policy Act (42 USC 4321 Office of Commercial Space preparation.
the environment et seq.) Transportation
40 CFR 1500 et seq.
Lccd Permit Activity affecting Clean Water Act Section 404 U.S. Department of the Army, Corps Provisional permit to be granted

construction
and Pasagshak
Point Road
improvements

KLC
construction
and operation

KLC
construction
and operation

KLC
construction
and operation

KLC
construction

KLC
construction
and operation

Consultation

Consultation

Certification

Permit

Consistency
review

wetlands

Potential impact
to threatened and
endangered
species

Potential impact
to cultural
resources

Potential to affect
state water quality
standards

Stormwater runoff
from construction
area

Activity within
coastal area

(33 USC 1344)
33 CFR 323

Endangered Species

Act

Section 7 (16 USC 1536)

50 CFR 402

National Historic Preservation

Act Section 106 (16
470f)

36 CFR 800

Clean Water Act Section 401

(33 USC 1341)

Clean Water Act Section 402

(33 USC 1342)
40 CFR 122.26

Coastal Zone Management Act

(ASE 46.40)

uUsC

6 AACF 50, 80, and 85

of Engineers

U.S. Department of Interior, Fish and
Wildlife Service

U.S. Department of Commerce,
National Marine Fisheries Service

See comments

Alaska Department of Environmental
Conservation

U.S. Environmental Protection
Agency

Alaska Office of the Governor

on completion of State of Alaska
consistency review.

Consultation initiated.

Requires consultation with State
Historic Preservation Office.
Consultation complete (negative
determination).

Certification issued.

Notice of Intent (to be covered by
General Permit) to be submitted.

Final consistency determination
issued.



Table 1.4-1. (continued).

Activity Requirement Basis Authority Agency Comments
Federal
Pasagshak Permit Construction that AS 16.05.870 Alaska Department of Fish and Game,  Permit issued.
Point Road may affect Habitat and Restoration Division
culvert anadromous fish > AAC 95.010
replacement habitat
Potable water Plan approval  Use of potable AS 46.03 Alaska Department of Environmental ~ Permit issued.
supply and water supply and Conservation
sanitary waste sanitary waste 18 AAC 72.060
systems systems
Water Permit Appropriation of AS 46.15.030 et seq. Alaska Department of Natural Permit issued.
withdrawal state waters 11 AAC 72 Resources, Division of Mining and
from East Twin c Water Management
Lake
Pasagshak Approval Modification to Alaska Department of Transportation ~ Plans submitted.
Point Road state-owned road and Public Facilities
improvements
Driveway Permit Driveway AS19.25.200 Alaska Department of Transportation ~ Application submitted.
construction encroachment of and Public Facilities
state row
Open burning Permit Burning of slash 18 AAC 50.030 Regional Office of the Alaska Application will be submitted
during land Department of Environmental prior to construction activities.
clearing/ Conservation
construction
activities
Local
KLC Permit Land use in Kodiak Island Borough Code  Kodiak Island Borough Planning and  Approved (contingent upon
construction conservation Chapter 17.13.0409 Zoning Commission review and approval of the project
district by applicable Federal and state

oo

KLC = Kodiak Launch Complex.
USC = United States Code.
CFR = Code of Federal Regulations.
LCC = Launch Control Center.

AS = Alaska Statutes.
AAC = Alaska Administrative Code.

Submitted as matter of comity.

permitting agencies).




Table 1.4-2. Environmental analyses at other U.S. launch sites.

Flora and Fauna
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Launch 3 = 2 25 &8 g8 35 £ 33T L3S &8558 2 8
Site/Documentation vehicles < <@L 0o £ FFTET T Tz d I s 225 =2
Vandenberg Air Force Base, California
U.S. Department of the Air Force, Environmental Assessment; Titan IV
Titan IV Space Launch Vehicle Modification and Operation, X X x < X X X X M Y X X X x x
February 1988
U.S. Department of the Air Force, Environmental Assessment  Aquila
for the California Spaceport, December 2, 1994 Conestoga
Eagle S-Series
LMLVY, 2,3
Minuteman |1 X X X X X X X X X X X X X
Orbex
PA-2
Taurus
U.S. Department of Transportation, Office of Commercial Atlas
Space Transportation, Programmatic Environmental Atlas/Centaur
Assessment of Commercial Expendable Launch Vehicle Delta
Programs at VVandenberg Air Force Base, California, January ~ Scout D X X X X X
1988 Titan
Titan/Centaur
U.S. Department of the Air Force, Environmental Impact Space Shuttle
Assessment, Space Shuttle Program, Vandenburg Air Force X X X X X X
Base, California, January 1978
U.S. Department of the Air Force, Final Environmental Atlas 11,
Assessment, Atlas Il Program, Vandenburg Air Force Base, Atlas I1A,
California, August 1991 Atlas [1AS XX X XXX X X XX XX



Table 1.4-2. (continued).

Site/Documentation

Launch
vehicles

Acid Rain

Air

Flora and Fauna

Birds, marine

Freshwater biota

General

Intertidal biota

Sea lions

Seals

Fauna, terrestrial

Flora, terrestrial

Whales

Hazardous materials

Noise

Radiation

Safety

Socioeconomics

Surface water

Waste

Water quality

Water supply

Visual

Weather modification

U.S. Department of the Air Force, Environmental Impact
Statement, Construction and Operation of Space Launch
Complex 7, Vandenberg Air Force Base, California,  July
20, 1989

National Aeronautics and Space Administration, Goddard
Space Flight Center, Environmental Assessment, Modification
of Space Launch Complex 2W, Medium Expendable Launch
Vehicle Services, Vandenberg Air Force Base, California,
March 1991

U.S. Department of the Air Force, Environmental Assessment,
Lockheed Launch Vehicle, Vandenberg Air Force Base,
California, April 1994

U.S. Department of the Air Force, Environmental Assessment,
Taurus Standard Small Launch Vehicle Program, Vandenberg
Air Force Base, California, April 1992 and May 1993

Cape Canaveral Air Force Station, Florida

U.S. Department of the Air Force, Environmental Assessment,
Medium Launch Vehicle Program, Cape Canaveral Air Force
Station, Florida, May 1988

Edwards Air Force Base, California
U.S. Department of the Air Force, Environmental Assessment,
Titan 1V Solid Rocket Motor Upgrade Testing at Edwards Air
Force Base, California, May 10, 1988

Titan IV/
Centaur,
Titan IV/NUS

Delta 1l

Delta Il MLV

Titan IV

x

x

x

x

x

x



Table 1.4-2. (continued).

Launch

Site/Documentation vehicles

Acid Rain

Air

Flora and Fauna

Birds, marine

Freshwater biota

General

Intertidal biota

Sea lions

Seals

Fauna, terrestrial

Flora, terrestrial

Whales

Hazardous materials

Noise

Radiation

Safety

Socioeconomics

Surface water

Waste

Water quality

Water supply

Visual

Weather modification

U.S. Department of the Air Force, Environmental Assessment
for the Testing of Titan Solid Propellant Rocket Motors,
Edward Air Force Base, California, December 1986

Programmatic

U.S. Department of Transportation, Office of Commercial Atlas
Space Transportation, Programmatic Environmental Delta
Assessment of Commercial Expendable Launch Vehicle Scout D
Programs, February 1986 Titan

U.S. Department of the Air Force, Environmental Assessment ~ Atlas [IAS

for Commercial Atlas I1AS, June 1991

U.S. Department of the Air Force, Environmental Assessment, SLV
Air Force Small Launch Vehicle, Vandenberg Air Force Base,
Edwards Air Force Base, and San Nicolas Island, California,

May 1991

U.S. Department of the Air Force, Environmental Assessment, Titan IV
U.S. Air Force Titan 1V/Solid Rocket Motor Upgrade Program,

Cape Canaveral Air Force Station, Florida and VVandenberg Air

Force Base, California, February 1990

National Aeronautics and Space Administration, Environmental Space Shuttle
Impact Assessment; Advanced Solid Rocket Motor Program,

Stennis Space Center Mississippi, Yellow Creek, Mississippi,

and John F. Kennedy Space Center, Florida, March 1989

National Aeronautics and Space Administration, Space Shuttle Space Shuttle
Program, April 1978

x

X

X

x




CHAPTER 2. PROPOSED ACTION AND ALTERNATIVES
2.1 Proposed Action
2.1.1 INTRODUCTION

The Alaska Aerospace Development Corporation (AADC) proposes to construct and operate the Kodiak
Launch Complex (KLC), a commercial space launch facility. Such facilities are subject to the
requirements of the Commercial Space Launch Act, as implemented by 14 CFR Chapter 111 (Table 1.4-1).
The proposed KLC would be located at the eastern side of Kodiak Island, 30 kilometers (20 miles) south
of Kodiak, Alaska, on a peninsula that is commonly referred to as Narrow Cape (Figure 2.1-1). The 13-
square kilometer (3,100-acre) site is state-owned land accessible by road from Kodiak. Current site uses
include grazing, a 190-meter (625-foot) high navigational aid tower and support buildings," and recreation
(hunting, birdwatching, fishing, fossil collecting, whale-watching). The state-owned, uninhabited Ugak
Island is located approximately 5.3 kilometers (3.3 miles) offshore.

AADC proposes to construct the following new facilities (Figure 2.1-2):

» Launch Control and Management Center

Payload Processing Facility

» Launch area
- Integration and Processing Facility
- Spacecraft Assemblies Transfer Facility
- Launch Pad and Service Structure

e Water pumphouse

In addition, AADC proposes to construct two laydown areas for temporary storage of materials and
equipment during KLC construction. As Figure 2.1-2 shows, these facilities would be located in separate
areas of the site. The proposed location of the Launch Pad is 57 degrees, 36 minutes, 16 seconds north
latitude; 152 degrees, 9 minutes, 16 seconds west longitude. Finally, the State of Alaska would upgrade
one switchback on the road to the site. The following sections provide further construction and operation
information.

'U.S. Coast Guard Loran “C” station.



Kodiak @

NORTH

Chiniak Bay

Cape
Chiniak

N

Pasagshak State
Recreation Area

—— Nearest public EOd '?ﬁ:‘
facility anc

Nearest residence
Church
Camp

Pasagsh_ak Site boundary
Point Proposed
Nearest place Kodiak Launch
of business
Complex
Narrow Ugak Pass
. e C
Pacific Ocean ape
o Ugak Island
Source: Modified from USGS (1981). Not to scale.
Figure2.1-1. Proposed KLC vicinity. 4A43-3

2-2



Launch Control and Management Center
(for details, see Figures 2.1-4 and 2.1-11)

Payload Processing Facility
(for details, see Figures 2.1-5 and 2.1-12)
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(for details, see Figure 2.1-5)
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(for details, see Figure 2.1-6)
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2.1.2 CONSTRUCTION

2.1.2.1 General

Subject to completion of applicable environmental requirements, the proposed KLC construction is
tentatively scheduled to begin in 1996 and take 18 months, at an estimated cost of $18 to $24 million.
Each of the areas to be developed for facilities would undergo site preparation, foundation preparation,
utility connection, and building assembly activities (from prefabricated components). In addition, general
site work would involve road upgrade and utility installation. Finally, the site would be cleaned up and
landscaped. Figure 2.1-3 shows the proposed construction schedule.

The work force would average 30 workers, with a peak of approximately 45 during spring 1997.

Figure 2.1-3 shows estimated manpower loading by month. The construction schedule would include 10-
hour workdays during peak outside work periods (i.e., summers). Hiring local construction labor would
be encouraged, but some of these workers would probably have to be hired off the island due to specific
skill requirements. Workers would commute to work from the Kodiak area. During the construction
period, a maximum of approximately 17,000 liters (4,500 gallons) per week? of potable water would be
transported from the Kodiak municipal water system to the site, and approximately the same amount of
sewage per week from portable toilets would be transported offsite for disposal at the Kodiak municipal
wastewater treatment plant.

Construction equipment would include the following:

Bulldozer

Grader

Power shovel

Dump truck

Front-end loader/backhoe
Roller

Compactor

Concrete batch plant

2110 liters (30 gallons) per day per worker for 30 workers.

Mixer

Concrete pump
Cherry lift
Cranes

Gas welders
Power hand tools
Asphalt spreader
Generators
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Figure 2.1-3. Construction schedule and manpower loading.




Some construction equipment is available on Kodiak Island; other equipment and materials would be
barged to the island from the mainland.

Table 2.1-1 summarizes site preparation work for each area, and Figure 2.1-2 shows the general locations
of on-site construction areas. Table 2.1-1 and Figure 2.1-2 also provide references to figures that provide
more detailed site location information (Figures 2.1-4, 2.1-5, 2.1-6, and 2.1-7). Table 2.1-2 summarizes
the quantity of aggregate (gravel and sand) needed for various purposes. This material would be obtained
from the site borrow pit (Figure 2.1-2) and off-site locations, depending on the required coarseness.®
Assuming that half of the aggregate would come from offsite [i.e., approximately 6,700 cubic meters
(8,700 cubic yards)], approximately 870 truckloads would be required.

Table 2.1-1. Construction disturbance area.

Acreage to be

Area Site Description Disturbed? Figure
Launch Control and Management  Flat meadow plus 0.2 acres wetland 3 2.1-4
Center
Payload Processing Facility Flat meadow 7 2.1-5
Launch Area Flat. Access road through trees; 12 2.1-6

remainder meadow

Water Pumphouse Sloping meadow 0.3 2.1-7
Upper Laydown Area Flat meadow 6 2.1-5
Lower Laydown Area Flat meadow 6 2.1-6
Pasagshak Point Road Existing gravel road 2 milesb 2.1-2
Borrow pit¢ Existing 1-acre pit cut into grassed slope 1 2.1-2
Total 43

a. To get square meters, multiply by 4047. To get kilometers, multiply by 1.609.
b. Due to roadway widening (includes 1.3 acres of wetlands and 6.6 acres of meadow).
c. Excess natural material resulting from construction may be temporarily stockpiled here for later reuse.

Table 2.1-2. Aggregate (gravel and sand) needs.

Quantity
Purpose (cubic yards)?
Roadbeds, parking areas, structural fill 10,400
Concrete 4,300
Asphalt 2,600
Total 17,300

a. To get cubic meters, multiply by 0.7646.

*The Pasagshak Point area and commercial sites near Kodiak are available.
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2.1.2.2 Facility Construction

Site preparation would include installation of portable toilets and placement of temporary construction
office trailers. Earthwork would disturb approximately 174,000 square meters (43 acres), including two
24,200-square meter (6-acre) construction laydown areas. Each facility site would be cleared and
grubbed, stumps would be removed, and a minimum of 15 centimeters (6 inches) of topsoil would be
removed in areas to receive fill. Cleared vegetation would be burned, and excavated topsoil would be
stockpiled for reuse in landscaping. Weathered bedrock under building locations would be removed and
used for fill elsewhere. A balanced cut and fill design is expected, in which approximately 49,700 cubic
meters (65,000 cubic yards) of earth would be moved. In addition, approximately 7,960 cubic meters
(10,400 cubic yards) of gravel and sand would be used for roadbeds, parking areas, structures, and
walkways.

Preparation for foundation and utility work would include establishing a cement batch plant at the Launch
Control and Management Center area. A 50-kilowatt generator would provide electricity to operate a dry-
type plant nominally rated at 46 cubic meters (60 cubic yards) of concrete per hour. The largest 1-day
pour would be approximately 150 cubic meters (200 cubic yards), and the total would be approximately
4,600 cubic meters (6,000 cubic yards) of concrete. Approximately 3,300 cubic meters (4,300 cubic
yards) of gravel and sand would be obtained offsite; a maximum of 28,300 liters (7,500 gallons) of water
per day would be pumped from East Twin Lake for use in making concrete and, if necessary, fire
protection. Foundation work would include sinking anchors, pouring concrete for building piers and
slabs, and installing utility connections. The launch pad concrete flame duct would be poured, and septic
systems (septic tank and absorption bed) would be installed at the Launch Control and Management
Center, Payload Processing Facility, and Integration and Processing Facility.

All proposed KLC structures would be prefabricated by manufacturers and shipped to the site for final
assembly. This would reduce costs and limit on-site activity to primarily erecting the prefabricated
structures, bolting them together, and performing finish work. Activities such as welding and
metalworking would be minimal. Interior work would include installation of electrical systems; heating,
air conditioning, and ventilation equipment; and water and wastewater systems.

2.1.2.3 Cleanup and Landscaping

Grounds-related work would include construction debris removal; site restoration; and landscaping with
native plants, including stabilization of the construction laydown areas.
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2.1.2.4 Pasagshak Point Road

AADC anticipates that the Alaska Department of Transportation would make improvements to one
switchback on Pasagshak Point Road, the existing gravel road to the site. The switchback, located south
of the Pasagshak State Recreation Area (Figure 2.1-1), would be widened to increase its effective turning
radius.

The existing roadbed onsite averages 4.9 meters (16 feet) wide with no shoulders and some steep grades.
Cut and fill slopes begin at the edge of the gravel surface with a relatively steep slope forming the
transition to natural grade. Existing culverts are deteriorating, and most are undersized. In some places,
the roadbed was placed over peat soils. Approximately 3 kilometers (2 miles) [a total affected area of
32,000 square meters (8 acres)] of the road would be upgraded, from the site entrance to the Launch Area
access road. Activities would include the following:

» Excavate and replace culverts; fill to raise the roadbed above the new, larger [61-centimeter
(24-inch)] culverts

» Excavate peat soils

e Cut and fill to reduce some grades

e Cutand fill to add 0.6 meters (2 feet) of shoulder on both sides of the road

» Cut and fill to increase the toe width and reduce slope angles

» Pave with asphalt [approximately 920 cubic meters (1,200 cubic yards) of gravel and 1,100 cubic
meters (1,400 cubic yards) of sand]

Mesh erosion protection would be placed on slopes, and silt fences would be placed at the toes of fill
slopes adjacent to wetlands. Underground utilities (water, electricity, communications) would be direct-
buried in the road right-of-way. Figure 2.1-8 illustrates the plan and profile, and Figure 2.1-9 illustrates a
typical cross section.
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2.1.2.5 Electrical Power Supply

A Kodiak Electric Association three-phase, 24.9/14.4 kilovolt overhead electric powerline terminates
approximately 640 meters (2,100 feet) north of the U.S. Coast Guard Loran Station (Figure 2.1-2). The
line is a radial feed from a substation located 9.7 kilometers (6 miles) away. A single phase overhead line
runs from that point to the east to serve an off-site ranch, and an underground line runs to the Station.*

The Kodiak Electric Association would upgrade the single phase line and extend it to serve the Launch
Control and Management Center and would extend the three-phase line to each main building. The three-
phase line to the Launch Control and Management Center and the Payload Processing Facility would be
underground in the Pasagshak Point Road shoulder. The line to the Launch Area would be underground
to a distance of approximately 670 meters (2,200 feet) south-southeast of the Station. At this point,
overhead lines would be installed to the Launch Area access road, where the line would be installed
underground to avoid interference with tall vehicular loads at access road crossings (AADC 1994a).

2.1.3 OPERATIONS

2.1.3.1 Introduction

AADC customers would pay a fee to use the proposed KLC facilities to launch payloads into orbit. The
customers would transport launch vehicle rocket components, payloads, and associated parts, hardware,
and staff to the site; conduct preparations for launch; and launch and track payloads into orbit. Figure
2.1-10 illustrates this basic operation.

The number of launches per year would increase over a period of 22 years to a maximum of nine

(Table 2.1-3). Earlier design work evaluated higher launch rates, as well as different facility
configurations. Market forecasting, budget planning, and the time that it would take to ready the facility
for another launch, however, have resulted in the currently planned maximum of nine launches per year.

Initially, approximately 100 people would be onsite for 6 weeks before a launch. Over time, due to
anticipated operations efficiency improvements, the number of people and the time needed to prepare for

*Underground installation in the proximity of the Station is necessary to avoid electrical interference with the
Station's Loran “C” signal.
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Table 2.1-3. Proposed KLC staffing and preparation time.

2001- 2004- 2012-
1997 1998 1999 2000 2003 2011 2018 2019

Launches per year 1 3 4 5 6 7 8 9
Staff onsite to prepare 100 100 90 80 70 60 50 40
for launch (per launch)

Weeks of launch 6 6 5 5 4 4 4 4
preparation time (per

launch)

Weeks staffed for 6 18 20 25 24 28 32 36
launches

a launch would decrease. By the year 2019, it is estimated that only 40 people would be needed onsite for
4-week launch preparation periods. Through local training programs, it may be possible that these would
be permanent positions. If not locally filled, each launch customer would continue to bring its own
professional staff for temporary launch assignments.

Between launches, contractors to AADC would provide security, routine maintenance, and grounds-
keeping services (equivalent of approximately 1 full-time position) (AADC undated).

2.1.3.2 Transportation

The primary shipping modes for launch vehicles would be by highway or railway to Seattle, Washington
and by container ship or ocean barge (inside passage) to the Lash Dock at the city of Kodiak, or by
airplane to the Kodiak airport. From the city, transportation would be by flatbed tractor trailer to the site
Integration and Processing Facility. The Lash Dock is located 12 kilometers (8 miles) from town, enroute
to the site, and is licensed for explosive and hazardous materials handling. The route from town to the
site is via the Kodiak Island Highway [9 kilometers (6 miles) paved and 32 kilometers (21 miles) gravel]
and Pasagshak Point Road [23 kilometers (14 miles) gravel]. Smaller hazardous components, such as
ordnance,’ upper-stage motors, and liquid propellants® also could be handled at the Sealand Dock in
Kodiak.

Payloads and other non-hazardous parts and equipment would be transported by air or sea to Kodiak and
by tractor trailer to the site. Payloads would go to the Payload Processing Facility. Personnel would
travel by air or ferry to Kodiak and by rented vehicles to the site.

*Small explosive devices for destroying launch vehicles in case of accidents after launch.
®Hydrazine monopropellant for payloads and attitude adjustment on some upper stages (Section 2.1.3.4).
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2.1.3.3 Facilities
General

Principal proposed KLC facilities” would be blue-gray corrugated metal buildings designed to meet the
Uniform Building Code Seismic Zone 4 requirements. Each facility would be contained within a wire
mesh and barbed-wire fence to provide for year-round security needs. All would be electrically heated
and air-conditioned, and three would have backup diesel generators. Each diesel generator would be
equipped with a silencer to limit noise emissions to 85 A-weighted decibels (dBA)® at a distance of

3 meters (10 feet). Number 2 diesel fuel storage would be within above-ground, self-diked storage tanks,
and underground fuel piping would be double walled. The generators would operate as backup for

5 hours during launches, 1 hour per week for testing during non-launch periods, and during commercial
power outages (estimated maximum total 240 hours per year). Maximum electrical use would be
approximately 2 megawatt-hours per year® with a design load of 1,570 kilowatts. The Kodiak Electric
Association currently has 20,000 kilowatts of baseload (hydroelectric) and 25,088 kilowatts of peaking
(diesel) generating capacity, with a forecast 1995 system peak demand of 22,730 kilowatts (KEA 1995).
KLC design load would represent 8 percent of the Kodiak Electric Association reserve generating
capacity.

Water would be pumped from East Twin Lake® (Figure 2.1-2) to a water tank farm building located near
the Payload Processing Facility. Pumpage would be to fill five 114,000-liter (30,000-gallon) tanks for
fire protection, personnel deluge purposes, and potable water. A maximum of approximately 13,100 liters
(3,450 gallons) per day would be pumped from storage during launch preparation. The Launch Control
and Management Center, Payload Processing Facility, and Integration and Processing Facility would have
septic systems that would include mounded absorption beds.** Stormwater runoff would follow natural
drainage patterns.

"Launch Control and Management Center, Payload Processing Facility, Integration and Processing Facility,
Spacecraft Assemblies Transfer Facility, and Service Structure.
®A unit for expressing the relative intensity of sound.
°Assuming 9 launches, 6-week preparation time per launch, and 169,000 kilowatt-hours usage per month.
© AADC is also investigating the possibility of obtaining water from wells.
“Designed in accordance with U.S. Environmental Protection Agency, Design Manual - Onsite Wastewater
Treatment and Disposal Systems, EPA 625/1-80-012.
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Launch Control and Management Center
The Launch Control and Management Center would be the administrative and engineering support
facility for the proposed KLC. Figure 2.1-11 shows an artist’s rendition and a plan view of the Launch
Control and Management Center. The Center would be approximately 53 meters long, 24 meters wide,
and 12 meters high (175 feet long, 80 feet wide, and 40 feet high) [1,300 square meters (14,000 square
feet)]. Visible exterior features would include the following:

» Paved access road and parking for staff vehicles and tractor trailer vans, and parking area lighting

e A paging and area warning system

e Communications antennas

* A transformer

« A 200-horsepower, 200-kilowatt diesel generator'? [maximum 56.0 liters (14.8 gallons) of fuel per
hour]

» A 9,500-liter (2,500-gallon) storage tank for Number 2 diesel fuel

» A 170-square meter (1,800-square foot), 1.8-meter (6-foot) high mounded absorption bed [buried
11,400-liter (3,000-gallon) septic tank]

The Center would be designed for a 100-person occupancy because during launches almost all site
personnel would be located here. Interior features would include the Launch Command Center, offices,
instrument calibration and repair laboratories, computer areas, conference rooms, rest rooms with
showers, a break room, and utility rooms. Uninterruptible-Power-Supply batteries would serve critical
loads. Peak water demand and sanitary discharge would be 9,500 liters (2,500 gallons) per day.

Payload Processing Facility

The Payload Processing Facility would be a single building comprised of two distinct sections.
Figure 2.1-12 shows an artist’s rendition and a plan view of the Payload Processing Facility. The high

“Caterpillar model 3208 or equivalent.
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bay section would be 12 meters wide, 37 meters long, and 18 meters high (40 feet wide, 120 feet long,
and 60 feet high). This section would contain an air lock, processing bay, and lifting cranes. These
facilities would provide a clean-room atmosphere for receiving, checking out, fueling, and testing
payloads and enclosing them in exterior housing (i.e., fairings). Pressurized inert gas (helium and
nitrogen) would be used to purge lines. Although the quantities of liquid fuel involved would be small,
approximately less than 380 liters (100 gallons), fueling activity would be hazardous because hydrazine
(N2H4) would be a fuel component. The fuel would be transported to the proposed KLC enclosed in a
payload or in containers in accordance with U.S. Department of Transportation requirements.*®
Containers would be stored in a separate Fuel Storage Shed (Figure 2.1-12) until needed for fueling.

The second section of the Payload Processing Facility would be a 12-meter-high (40-foot-high), L-shaped
structure that wraps around the high bay section, giving an overall structure size of approximately 24
meters wide and 46 meters long (80 feet wide and 150 feet long). This section would house a change
room, rest room, control room, and utility rooms. The facility would be designed for a 20-person
capacity. Peak water demand and sanitary discharge would be approximately 1,100 liters (300 gallons)
per day.
Payload Processing Facility exterior features would include the following:

» Paved access road and parking for staff vehicles and tractor trailers

» A paging and area warning system

»  Wall mounted sodium-vapor lighting

 Aircraft obstruction lighting

A 500-kilowatt diesel generator'* [maximum 149 liters (39.3 gallons) of fuel per hour]

» A 9,500-liter (2,500-gallon) storage tank for Number 2 diesel fuel

» A 45-square-meter (484-square-foot), 1.8-meter-high (6-foot-high) mounded absorption bed
[buried 4,730-liter (1,250-gallon) septic tank]

“Title 49, Code of Federal Regulations, Part 178.
“Caterpillar model 3412 or equivalent.
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e A 3.7-meter (12-foot) square storage shed for fuel cart

e A 1.8-meter by 4.6-meter (6-foot by 15-foot) Water Treatment Building for potable water
treatment (chlorination and filtration)

» A 3-meter by 4.6-meter (10-foot by 15-foot) Fire Pump Building

e A 15-meter by 21-meter (50-foot by 70-foot) Tank Farm Building that would store potable water
Integration and Processing Facility
The Integration and Processing Facility would be the location for processing launch vehicles and, for
some configurations, mating of fairing-enclosed payloads to launch vehicles. Figure 2.1-13 shows an
artist’s rendition and a plan view of the Integration and Processing Facility. The Facility would be
15 meters wide, 30 meters long, and 18 meters high (50 feet wide, 100 feet long, and 60 feet high)
[460 square meters (5,000 square feet)]. Exterior features would include the following:

» Paved access road and parking for staff vehicles and tractor trailers

e A paging and area warning system

»  Wall mounted sodium-vapor lighting

 Aircraft obstruction lighting

A 500-kilowatt diesel generator™ [maximum 149 liters (39.3 gallons) of fuel per hour]

» A 9,500-liter (2,500-gallon) storage tank for Number 2 diesel fuel

e A 58-square-meter (625-square-foot), 1.8-meter-high (6-foot-high) mounded absorption bed
[buried 4,700-liter (1,250 gallon) septic tank]

» Paved roadway to Launch Pad and Service Area

“Caterpillar model 3412 or equivalent.

2-23



ealy younir] pasodosg gp-1-g aandig

—— — = —
—

(e56G L) HdHE PR (OREEL) DOV Wity peyipoyy eamog

A0 pRELR |
SAPPURERY YRDaiedy BEag
.

R el 06 b

T T T W

abesd)s o
e

il IR} .._.-.__.___..- W ¥ [FETN ]
FayASEY Hermaaedy dnyeraraif pun wogmelapn)  seouRpERY 8 IRIAY

234



The interior would contain a large, central working area with an overhead crane and a peripheral entry
room, rest room, utility rooms, and an equipment airlock. Portable detectors would be used to monitor for
hazardous vapors. Depending on the type of launch vehicle involved, fairing-enclosed payloads would be
connected to the launch vehicles, and multi-stage launch vehicles inter-connected, in a horizontal position
on carts. The integrated spacecraft assemblies would be electronically tested. The facility would be
designed for a 20-person capacity. Peak water demand and sanitary discharge would be approximately
2,400 liters (650 gallons) per day.

Spacecraft Assemblies Transfer Facility

The Spacecraft Assemblies Transfer Facility is a mobile structure used to enclose spacecraft assemblies
for transfer to the launch pad. Figure 2.1-13 shows an artist’s rendition and a plan view of the Facility.
The Facility would have walls, roof, and doors at both ends of the 15-meter wide, 21-meter long, and
18-meter-high (50-foot wide, 70-foot long, and 60-foot high) structure. The structure would be mounted
on rollers on steel rails imbedded in concrete foundations. The spacecraft assemblies would be wheeled
on carts out of the Integrated Processing Facility and into the Spacecraft Assemblies Transfer Facility
through abutting doorways. Portable detectors would be used to monitor for hazardous vapors. After
closing doors and securing carts, a tractor would move the Facility 152 meters (500 feet) to the Service
Structure.

Launch Pad and Service Structure

The Service Structure would lift the launch vehicle and payload from the horizontal to the vertical
position and enclose it until the time of launch, at which time it would rotate away. Figure 2.1-13 shows
an artist’s rendition and a plan view of the Launch Pad and Service Structure. The structure would be a
corrugated metal building approximately 12 meters wide, 21 meters long, and 52 meters high (40 feet
wide, 70 feet long, and 170 feet high). External features would include the following:

o A 53-meter (175-feet) square concrete pad

« Steel-lined concrete ductwork to deflect launch-exhaust flame and accompanying noise towards
the east

e A paging and area warning system
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»  Wall mounted sodium-vapor lighting

 Aircraft obstruction lighting

Internal features include vertically adjustable platforms for accessing various levels of the launch vehicle
and payload, a crane, clean work areas, utility rooms, and communications umbilicals to link the launch
vehicle to the Launch Control and Management Center. Emergency power would be supplied from the
Integration and Processing Facility, and Uninterruptible-Power-Supply batteries would serve critical
loads.

Spacecraft assemblies would be rolled from the Spacecraft Assemblies Transfer Facility to the Service
Structure through abutting doorways, or payloads trucked from the Payload Processing Facility, hoisted
onto the launch mount, and inspected before launch. Depending on the configuration, some staging
(stacking) of rocket motors might be performed in the Service Structure. Portable detectors would be
used to monitor for hazardous vapors.

Water Supply System

The water pumphouse would contain two 7.5 horsepower [maximum 230 liters (61 gallons) per minute]
electric pumps for withdrawing water from East Twin Lake. The pumphouse would be a 3-meter
(10-foot) by 3-meter (10-foot) by 3-meter-high (10-foot-high) blue-gray fiberglass building located
adjacent to the lake. Withdrawal would be through two redundant pipes, the ends of which would be
fitted with well screen, placed on the lake bottom, and covered with gravel. Water would be pumped to
the Tank Farm Building located at the Payload Processing Facility.

2.1.3.4 Launch Vehicles

The proposed KLC would be designed to accommodate a variety of small, solid rocket motor launch
vehicles; current planning includes Lockheed Martin Launch Vehicles (LMLVs) 1 and 2, Minuteman 11
(modified for commercial use), Taurus, and Conestoga. These launch vehicles would use the same type
of solid fuel (ammonium perchlorate and aluminum powder in hydroxyl-terminated polybutadiene),
would generate similar exhaust products (aluminum oxide, carbon monoxide, hydrogen chloride; and
nitric oxide), and would have similar first-stage launch profiles. Table 2.1-4 summarizes basic
characteristics of each of these vehicles, and Figure 2.1-14 illustrates their relative size.
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Table 2.1-4. Launch vehicle characteristics.

First stage First stage First stage
Heightin ~ Weightin  Payload in fuel weight thrust in action time
meters kilograms  kilograms First stage in kilograms kilograms in seconds
Vehicle (feet) (pounds)a (pounds) First slta_ge propellant (pounds) (pounds)
propulsion
Proposed KLC launch vehicles
Lockheed Martin 28 (93) 120,000 2,000 Castor-1200 solid® 49,000 166,000 94
Launch Vehicle 2 (264,000) (4,400) (108,000) (366,000)
Conestoga 15 (50) 87,500 900 2 Castor IVAsO and solid” 45,300 161,000 64
(1620) (193,000) (2,000) 2 Castor IVBsO (100,000) (355,600)
Taurus 27 (90) 73,000 1,400 Castor-1200 solid” 49,000 166,000 94
(160,000) (3,100) (108,000) (366,000)
Lockheed Martin 18 (60) 65,700 820 Castor-1200 solid® 49,000 166,000 94
Launch Vehicle 1 (145,000) (1,800) (108,000) (366,000)
Minuteman 11 18 (60) 32,700 680 Thiokol M55A10 solid® 23,100 90,900 60
(72,000) (1,500) (51,000) (200,400)
Other launch vehicle (for comparison only)
Space Shuttle 56 (184) 2,040,000 2,400 27 502,000 2~ 1,202,000 123
CSI CLL s (107900)= 22000
(53,800) (150-foot) solid solid (21’214:000) (51’300:000)
rocket motors
and and and and
. . d
o liquid 703,000 499,000
1 orbiter with (1,550,000))  (1,100,000)

Source: Isakowitz (1991) except as noted otherwise

Gross lift-off weight.

oo

47-meter (154-foot)
external tank

Ammonium perchlorate and aluminum powder in hydroxyl-terminated polybutadiene binder.
Ammonium perchlorate and aluminum powder in epoxy or polybutadiene binder (NASA 1989).
Solid = Ammonium perchlorate, aluminum powder, and iron oxide in polybutadiene acrylonitrile binder. Liquid = liquid oxygen and liquid hydrogen.
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Figure 2.1-14. Representative launch vehicles.
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As discussed in Section 1.4.5 and Table 1.4-2, documentation is available for numerous reviews of launch
vehicle environmental effects, particularly for Vandenberg Air Force Base in California and Kennedy
Space Center in Florida. Most recent documentation is for launch vehicles that are larger than those
proposed for the KLC and generally have proportionally greater potential for environmental impact (e.g.,
more noise, additional exhaust products). Figure 2.1-14 identifies some of these larger vehicles. OCST
has prepared a programmatic environmental assessment for commercial expendable launch vehicles. The
assessment was based on different vehicles'® than those anticipated for the proposed KLC but on ones that
have comparable fuel and other characteristics. Finally, environmental effects of each proposed KLC
launch vehicle have recently been analyzed for launches from Vandenberg Air Force Base and found to
be not significant (USAF 1994).

2.1.3.5 Launches

The proposed KLC would be designed to be an all-weather, indoor processing facility that would be
capable of supporting launches year around. Launches would be high inclination,” and launch azimuths
would range anywhere from 125 degrees to 225 degrees in direction.*® As illustrated in Figure 2.1-15,
this means that at the eastern-most azimuth, launch vehicle paths would cross over the eastern edge of
Ugak Island. At that time, approximately 70 seconds after launch, the vehicle would be more than

13 kilometers (8 miles) high (Figure 2.1-16).1° At the western-most azimuth, the launch vehicle paths
would pass along the southern edge of the Kodiak Archipelago. Spent first-stage rocket motor and fuel
casings would impact from 20 to 582 kilometers (11 to 314 nautical miles®®) down range, depending on
the launch vehicle (Section 4.6). Casings of the largest launch vehicle motors (Castor 1204) are graphite
epoxy and are expected to shatter upon impact (Germaine 1995). Casings of the smaller Conestoga and
Minuteman |1 stages are steel (Isakowitz 1991).

KLC security personnel would temporarily close Pasagshak Point Road to public access while
transferring payloads from the Payload Processing Facility to the Launch Area. On launch days, KLC
security personnel would close Pasagshak Point Road to public access at the site boundary and, before the
launch, would survey the ground-hazard area around the launch pad to ensure that no unauthorized people
were in the area. Before launches, AADC would establish a launch vehicle- and payload-specific safety
area. A notice of the impending launch would be issued to aviators and mariners at least 24 hours

*Scout D, Delta, Atlas and Atlas/Centaur, and Titan and Titan/Centaur.

"High inclination launches at the proposed KLC would be aimed almost straight up, as compared to low inclination
launches which would be aimed closer to the horizon (e.g., 45 degrees above horizontal).

®Based on Universal Transverse Mercator grid (e.g., 0 degrees equals due north, 180 degrees equals due south).

“Based on Lockheed Martin Launch Vehicle 2 flight path.

A nautical mile equals 6,076 feet.
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Figure 2.1-15. Launch range and azimuths.
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Figure 2.1-16. Launch profile based on Lockheed Martin Launch Vehicle 2.



before a launch. For the period beginning 2 hours before a launch, the safety area would be continually
monitored to ensure that it remains clear. A launch would be delayed if air or marine traffic were
detected in the safety area; while AADC does not have authority to clear the area, requests to move would
be made if boaters or aviators are present.

AADC expects that cleanup after a launch would be limited to repainting scorched areas of the Launch
Service Structure (no general area washdown). Preparatory to the next scheduled launch, AADC would
then undertake internal modifications (if any) necessary to support configuration of the next launch
vehicle.

2.1.3.6 Demobilization

AADC holds the proposed KLC site under a 30-year renewable interagency land management assignment
from the Alaska Division of Land (ADL 1994). Upon closure of the proposed KLC, site facilities and
equipment could be used for other governmental purposes or handled as government surplus (e.g., sold).
The land would be returned to the Division of Land in a condition acceptable to the Director, which may
include rehabilitation.

2.2 Alternatives

2.2.1 ALTERNATIVESITES

Section 2.2.1 describes the evaluation of alternative sites and explains why OCST afforded substantial
weight to the preferences of AADC in selecting the proposed site located at Narrow Cape, Kodiak Island.
The evaluation consisted of a state-wide survey to identify candidate locations, preliminary screening of
27 locations, detailed literature review and limited field work for 4 locations, detailed field work for 3
locations, and recommendation of the proposed location for the Kodiak Launch Site.

AADC conducted a state-wide siting survey using existing literature, community profiles published by
the Alaska Office of Community Development and Regional Affairs (e.g., CDRA 1995). This survey
identified 27 general locations for consideration; Figure 2.2-1 identifies these locations. After identifying
the locations, AADC used the following criteria to screen the locations:

Suitable property available - The site must include parcels suitable for launch pad [minimum

330 square meters (3,600 square feet) with a 1.6-kilometer (1-mile) radius, controllable access and
safety zone)] and launch control [minimum 20,200 square meters (5 acres) for launch control,
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Legend:
1. Adak/Shemya 15. Kodiak
2. Anchorage 16. Kotzebue
3. Bethel 17. Naknek
4. Cold Bay 18. Nikolski
5. Cordova 19. Nome
6. Delta Junction 20. Palmer/Wasilla
7. Dillingham 21. Remaining southeast
8. Dutch Harbor 22. Seward
9. Fairbanks 23. Sitka
10. Galena 24. Soldotna
11. Glennallen 25. Unalaska
12. Homer 26. Valdez
13. Kenai 27. Yakutat
14. King Salmon area
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Note: Shemya is located to the west, off of the map.

Source: Modified from U.S. Atlas.
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Figure2.2-1. Alternative launch site locations.
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located 1.6 to 8 kilometers (1 to 5 miles) from launch pad]. The site must be appropriately zoned